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1. Evidence profiles 1-40: risk of venous thromboembolism and bleeding among patients not receiving prophylaxis 
for general abdominal surgery procedures: procedure, approach (such as laparoscopic or open), indication (such as 
benign or malignant) 
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1. Evidence profile 1. Appendectomy, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants (studies) Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient risk 

strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

352,842 (6) No serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.15 Low: 0.12 Medium: 0.25 High: 0.50 Moderate 

Fatal venous thromboembolism 

352,842 (6) No serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.01 Low: 0 Medium: 0.01 High: 0.02 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention¶ 

10959 (9) Serious limitations No serious limitations Serious limitations 
No serious 
limitations 

0.10 0.10 Low 

Non-fatal bleeding leading to transfusion 

22,891 (2) No serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.07 0.07 Moderate 

Fatal bleeding 

22,891 (2) No serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.00 0.00 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

  Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
¶ We did not have any studies providing estimates for bleeding requiring reintervention. To estimate the risk expert panels considered the bleeding risk to be half that of laparoscopic cholecystectomy, or same as in open groin hernia. 
We also had direct evidence for bleeding requiring transfusion. We therefore considered this procedure to have serious limitations due to indirectness.  
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2. Evidence profile 2. Appendectomy, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

238,094 (4) Serious limitations No serious limitations No serious limitations No serious limitations 0.43 Low: 0.35 Medium: 0.71 High: 1.42 Low 

Fatal venous thromboembolism 

238,094 (4) Serious limitations No serious limitations No serious limitations No serious limitations 0.02 Low: 0.01 Medium: 0.03 High: 0.05 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention¶ 
5222 (3) No serious limitations No serious limitations Serious limitations No serious limitations 0.10 0.10 Low 

Non-fatal bleeding leading to transfusion 
6,030 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Moderate 

Fatal bleeding 
6,030 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.00 0.00 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
¶We did not have any studies providing estimates for bleeding requiring reintervention. To estimate the risk expert panels considered the bleeding risk to be same as in open groin hernia. We also had direct evidence for bleeding 
requiring transfusion. We therefore considered this estimate to have serious limitations due to indirectness.  
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3. Evidence profile 3. Appendectomy, laparoscopic, emergency: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants (studies) Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient risk 

strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

72,463 (2) No serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.16 Low: 0.13 Medium: 0.27 High: 0.54 Moderate 

Fatal venous thromboembolism 

72,463 (2) No serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.01 Low: 0.01 Medium: 0.01 High: 0.02 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

7,446 (1) Serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.13 0.13 Low 

Fatal bleeding 

7,446 (1) Serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.00 0.00 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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4. Evidence profile 4. Appendectomy, open, emergency: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants (studies) Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient risk 

strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

6,292 (1) No serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.65 Low: 0.51 Medium: 1.01 High: 2.03 Moderate 

Fatal venous thromboembolism 

6,292 (1) No serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.02 Low: 0.02 Medium: 0.04 High: 0.08 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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5. Evidence profile 5. Cholecystectomy, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

4,698,705 (17) Serious limitations No serious limitations No serious limitations No serious limitations 0.03 Low: 0.02 Medium: 0.05 High: 0.10 Moderate§ 

Fatal venous thromboembolism 

4,698,705 (17) Serious limitations No serious limitations No serious limitations No serious limitations 0.00 Low: 0 Medium: 0 High: 0 Low§ 

Symptomatic splanchnic vein thrombosis 
1,575 (2) Serious limitations No serious limitations No serious limitations No serious limitations 0.00 0.00 Low 

Non-fatal bleeding requiring reintervention 
10,959 (9) Serious limitations No serious limitations No serious limitations No serious limitations 0.24 0.24 Low 

Non-fatal bleeding leading to transfusion 
120,689 (6) Serious limitations No serious limitations No serious limitations No serious limitations 0.09 0.09 Low 

Fatal bleeding 
10,959 (9) Serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 

90 (1) No serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

 

* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
 † Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk.  
‡ Options for evidence certainty were high, moderate, low, and very low. Evidence began as high and was rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ If non-fatal VTE risk was less than 0.1%, we upgraded evidence certainty from low to moderate because even if absolute risk of VTE would have been multiplied by 5 times, it would be less than 0.5%, and would therefore unlikely 
change thromboprophylaxis decisions. 
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6. Evidence profile 6. Cholecystectomy, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

64,493 (5) No serious limitations No serious limitations No serious limitations No serious limitations 1.23 Low: 0.91 Medium: 1.81 High: 3.62 Moderate 

Fatal venous thromboembolism 

64,493 (5) No serious limitations No serious limitations No serious limitations No serious limitations 0.05 Low: 0.03 Medium: 0.07 High: 0.14 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention¶ 

10,959 (9) Serious limitations No serious limitations 
Very serious 
limitations 

No serious limitations 0.40 0.40 Very low 

Non-fatal bleeding leading to transfusion 
16,164 (3) Serious limitations Serious limitations No serious limitations No serious limitations 0.66 0.66 Very low 

Fatal bleeding 
16,164 (3) Serious limitations Serious limitations No serious limitations No serious limitations 0.00 0.00 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 

† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
¶We did not have any studies providing bleeding requiring reintervention estimates for open cholecystectomy. Surgeon expert panel estimated risk to be same or double the risk of laparoscopic cholecystectomy (0.25-0.50%) or half of 
the risk of open minor liver resection (0.35%). Therefore we used 0.4% and considered this procedure to have very serious limitations due to indirectness.  
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7. Evidence profile 7. Cholecystectomy, conversion to open: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants (studies) Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient risk 

strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 
                

Fatal venous thromboembolism 
                

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

3,768 (1) Serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.00 0.00 Low 

Fatal bleeding 

3,768 (1) Serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.00 0.00 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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8. Evidence profile 8. Cholecystectomy, laparoscopic, elective: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

2,450 (5) No serious limitations No serious limitations No serious limitations No serious limitations 0.04¶ Low: 0.03 Medium: 0.06 High: 0.12 High 

Fatal venous thromboembolism 

2,450 (5) No serious limitations No serious limitations No serious limitations No serious limitations 0.00 Low: 0.00 Medium: 0.00 High: 0.00 Moderate 

Symptomatic splanchnic vein thrombosis 

1,575 (2) Serious limitations No serious limitations No serious limitations No serious limitations 0.00 0.00 Low 

Non-fatal bleeding requiring reintervention 

1,739 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.14 0.14 Moderate 

Non-fatal bleeding leading to transfusion 

1,575 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.00 0.00 Moderate 

Fatal bleeding 
1,739 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 

90 (1) No serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Blank spaces indicate absence of information  
For non-fatal VTE risk we upgraded evidence certainty from moderate to high, as absolute risk of VTE would be less than 0.5% even if our best estimate would be multiplied 5 times, and would therefore not change thromboprophylaxis decisions. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to reintervention, and 0.9% for bleeding leading to 
transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both reintervention and transfusion rates were available, we preferred reintervention estimates for 
calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or more risk factors had a risk ratio of 4. Using these risk 
factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in the patient VTE risk factors and models of timing of VTE 
and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. ¶Reported median estimate was 0.0%. As real underlying risk of 0.0% is improbable we used average instead of median.  
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9. Evidence profile 9. Cholecystectomy, laparoscopic, emergency: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

11,266 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.33 Low: 0.26 Medium: 0.52 High: 1.04 Moderate 

Fatal venous thromboembolism 

11,266 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 Low: 0.01 Medium: 0.02 High: 0.04 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention§ 

10,959 (9) Serious limitations No serious limitations 
Very serious 
limitations 

No serious limitations 0.43 0.43 Very low 

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 

10,959 (9) Serious limitations No serious limitations 
Very serious 
limitations 

No serious limitations  0.02 0.02  Very low  

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Systematic Reviews and Meta-Analyses of the Procedure-Specific Risks of Thrombosis and Bleeding in Surgery: Upper-Gastrointestinal and Hepatopancreatobiliary Surgery † Risk factors included 1) age more than 75 years, 2) obesity 
(body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or more risk factors had a risk ratio of 4. Using these risk 
factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ We calculated the risk for bleeding leading to reintervention with information from Persson et al. 2012 that OR of bleeding in emergency vs. elective cholecystectomy is 2.0. We know that risk is 0.25% for both elective and emergent 
combined. We also estimated based on information from included studies that 17% of procedures in this total estimate were emergent. Therefore: 0.83X+0.17*y=0.25. When we solve for x, we arrive in estimate of 0.43%. We 
considered this estimate to have very serious limitations because of indirectness.   
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10. Evidence profile 10. Cholecystectomy, open, emergency: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

1,447 (1) No serious limitations No serious limitations No serious limitations No serious limitations 1.60 Low: 1.25 Medium: 2.50 High: 5.00 Moderate 

Fatal venous thromboembolism 

1,447 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.06 Low: 0.05 Medium: 0.09 High: 0.19 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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11. Evidence profile 11. Groin hernia repair, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

13,333 (6) Serious limitations No serious limitations No serious limitations No serious limitations 0.57 Low: 0.37 Medium: 0.74 High: 1.49 Low 

Fatal venous thromboembolism 

13,333 (6) Serious limitations No serious limitations No serious limitations No serious limitations 0.02 Low: 0.01 Medium: 0.03 High: 0.06 Very Low 

Symptomatic splanchnic vein thrombosis 

82 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Non-fatal bleeding requiring reintervention 
5,086 (3) Serious limitations No serious limitations No serious limitations No serious limitations 0.21 0.21 Low 

Non-fatal bleeding leading to transfusion 
413 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.00 0.00 Low 

Fatal bleeding 
5,086 (3) Serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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12. Evidence profile 12. Groin hernia repair, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

189,943 (9) No serious limitations Serious limitations No serious limitations No serious limitations 0.19 Low: 0.13 Medium: 0.26 High: 0.53 Low 

Fatal venous thromboembolism 

189,943 (9) No serious limitations Serious limitations No serious limitations No serious limitations 0.01 Low: 0.00 Medium: 0.01 High: 0.02 Very Low 

Symptomatic splanchnic vein thrombosis 
5,004 (2) Serious limitations No serious limitations No serious limitations No serious limitations 0.00 0.00 Low 

Non-fatal bleeding requiring reintervention 
5,222 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.08 0.08 Moderate 

Non-fatal bleeding leading to transfusion 
4,870 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.02 0.02 Moderate 

Fatal bleeding 
5,222 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.00 0.00 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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13. Evidence profile 13. Groin hernia repair, laparoscopic, elective: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

226 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.00 Low: 0.00 Medium: 0.00 High: 0.00 Low 

Fatal venous thromboembolism 

226 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.00 Low: 0.00 Medium: 0.00 High: 0.00 Very Low 

Symptomatic splanchnic vein thrombosis 

82 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Non-fatal bleeding requiring reintervention 
4,978 (2) Serious limitations No serious limitations No serious limitations No serious limitations 0.10 0.10 Low 

Non-fatal bleeding leading to transfusion 
413 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.00 0.00 Low 

Fatal bleeding 
4,978 (2) Serious limitations No serious limitations No serious limitations No serious limitations 0.00 0.00 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

  Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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14. Evidence profile 14. Groin hernia repair, open, elective: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants (studies) Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient risk 

strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

133,019 (2) No serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.07 Low: 0.05 Medium: 0.09 High: 0.19 Moderate 

Fatal venous thromboembolism 

133,019 (2) No serious limitations No serious limitations 
No serious 
limitations 

No serious 
limitations 

0.00 Low: 0 Medium: 0 High: 0.01 Low 

Symptomatic splanchnic vein thrombosis 

134 (1) Serious limitations No serious limitations 
No serious 
limitations 

Very serious 
limitations 

0.00 0.00 Very low 

Non-fatal bleeding requiring reintervention 

352 (2) No serious limitations No serious limitations 
No serious 
limitations 

Serious limitations 0.25 0.25 Low 

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 

352 (2) No serious limitations No serious limitations 
No serious 
limitations 

Serious limitations 0.01 0.01 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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15. Evidence profile 15. Groin hernia repair, open, emergency: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

8,403 (4) No serious limitations No serious limitations No serious limitations No serious limitations 1.39 Low: 0.77 Medium: 1.54 High: 3.09 Moderate 

Fatal venous thromboembolism 

8,403 (4) No serious limitations No serious limitations No serious limitations No serious limitations 0.05 Low: 0.03 Medium: 0.06 High: 0.12 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

146 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 

146 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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16. Evidence profile 16. Ventral hernia repair, minimally-invasive: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

35,364 (5) No serious limitations Serious limitations No serious limitations No serious limitations 0.39 Low: 0.29 Medium: 0.59 High: 1.17 Low 

Fatal venous thromboembolism 

35,364 (5) No serious limitations Serious limitations No serious limitations No serious limitations 0.01 Low: 0.01 Medium: 0.02 High: 0.04 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reoperation 
517 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.11 0.11 Very low 

Non-fatal bleeding leading to transfusion 
26,286 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.05 0.05 Moderate 

Fatal bleeding 
517 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.00 0.00 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Minimally-invasive includes laparoscopic or robotic. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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17. Evidence profile 17. Ventral hernia repair, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

35,364 (5) No serious limitations Serious limitations No serious limitations No serious limitations 0.39 Low: 0.29 Medium: 0.59 High: 1.17 Low 

Fatal venous thromboembolism 

35,364 (5) No serious limitations Serious limitations No serious limitations No serious limitations 0.01 Low: 0.01 Medium: 0.02 High: 0.04 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
464 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.11 0.11 Very low 

Non-fatal bleeding leading to transfusion 
26,286 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.05 0.05 Moderate 

Fatal bleeding 
464 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.00 0.00 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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18. Evidence profile 18. Ventral hernia repair, robotic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 
                

Fatal venous thromboembolism 
                

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

53 (1) No serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 

53 (1) No serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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19. Evidence profile 19. Ventral hernia repair, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

133,803 (6) No serious limitations Serious limitations No serious limitations No serious limitations 1.22 Low: 0.92 Medium: 1.84 High: 3.68 Low 

Fatal venous thromboembolism 

133,803 (6) No serious limitations Serious limitations No serious limitations No serious limitations 0.05 Low: 0.03 Medium: 0.07 High: 0.14 Very Low 

Symptomatic splanchnic vein thrombosis 

126 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00  0.00 Very low 

Non-fatal bleeding requiring reintervention 
618 (4) No serious limitations No serious limitations No serious limitations Serious limitations 0.96 0.96 Low 

Non-fatal bleeding leading to transfusion 
90,721 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.08 0.08 Moderate 

Fatal bleeding 
618 (4) No serious limitations No serious limitations No serious limitations Serious limitations 0.04 0.04 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
As we identified five or more articles at low risk of bias with a total of 1,000 or more patients, we excluded moderate and high risk of bias articles from non-fatal symptomatic venous thromboembolism estimate  
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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20. Evidence profile 20. Ventral hernia repair, laparoscopic, elective: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

26,778 (4) No serious limitations Serious limitations No serious limitations No serious limitations 0.22 Low: 0.17 Medium: 0.34 High: 0.67 Low 

Fatal venous thromboembolism 

26,778 (4) No serious limitations Serious limitations No serious limitations No serious limitations 0.01 Low: 0.01 Medium: 0.01 High: 0.03 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
361 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.20 0.20 Very low 

Non-fatal bleeding leading to transfusion 
26,286 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.05 0.05 Moderate 

Fatal bleeding 
361 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.01 0.01 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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21. Evidence profile 21. Ventral hernia repair, laparoscopic, emergency: Absolute risk of venous thromboembolism and bleeding among patients 
not receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

405 (1) No serious limitations No serious limitations No serious limitations Serious limitations 1.18 Low: 0.92 Medium: 1.85 High: 3.69 Low 

Fatal venous thromboembolism 

405 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.04 Low: 0.03 Medium: 0.07 High: 0.14 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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22. Evidence profile 22. Ventral hernia repair, open, elective: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

91,203 (5) No serious limitations Serious limitations No serious limitations No serious limitations 0.91 Low: 0.68 Medium: 1.37 High: 2.74 Low 

Fatal venous thromboembolism 

91,203 (5) No serious limitations Serious limitations No serious limitations No serious limitations 0.03 Low: 0.03 Medium: 0.05 High: 0.1 Very Low 

Symptomatic splanchnic vein thrombosis 

126 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Non-fatal bleeding requiring reintervention 
301 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.54 0.54 Low 

Non-fatal bleeding leading to transfusion 
90,721 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.08 0.08 Moderate 

Fatal bleeding 
301 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.02 0.02 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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23. Evidence profile 23. Ventral hernia repair, open, emergency: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

4,808 (1) No serious limitations No serious limitations No serious limitations No serious limitations 1.54 Low: 1.20 Medium: 2.40 High: 4.79 Moderate 

Fatal venous thromboembolism 

4,808 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.06 Low: 0.04 Medium: 0.09 High: 0.18 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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24. Evidence profile 24. Small bowel resection, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

3,195 (2) No serious limitations No serious limitations No serious limitations No serious limitations 1.50 Low: 1.10 Medium: 2.19 High: 4.39 Moderate 

Fatal venous thromboembolism 

3,195 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.06 Low: 0.04 Medium: 0.08 High: 0.16 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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25. Evidence profile 25. Small bowel resection, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

28,148 (3) No serious limitations No serious limitations No serious limitations No serious limitations 3.55 Low: 2.57 Medium: 5.13 High: 10.27 Moderate 

Fatal venous thromboembolism 

28,148 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.13 Low: 0.1 Medium: 0.19 High: 0.38 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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26. Evidence profile 26. Small bowel resection, laparoscopic, benign: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

355 (1) No serious limitations No serious limitations No serious limitations Serious limitations 1.02 Low: 0.73 Medium: 1.46 High: 2.93 Low 

Fatal venous thromboembolism 

355 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.04 Low: 0.03 Medium: 0.05 High: 0.11 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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27. Evidence profile 27. Small bowel resection, laparoscopic, malignant: Absolute risk of venous thromboembolism and bleeding among patients 
not receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

499 (1) No serious limitations No serious limitations No serious limitations Serious limitations 2.18 Low: 1.39 Medium: 2.79 High: 5.57 Low 

Fatal venous thromboembolism 

499 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.08 Low: 0.05 Medium: 0.1 High: 0.21 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

  Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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28. Evidence profile 28. Small bowel resection, laparoscopic, IBD: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

443 (1) No serious limitations No serious limitations No serious limitations Serious limitations 1.09 Low: 0.93 Medium: 1.87 High: 3.74 Low 

Fatal venous thromboembolism 

443 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.04 Low: 0.03 Medium: 0.07 High: 0.14 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
  



 35 

29. Evidence profile 29. Small bowel resection, laparoscopic, emergency: Absolute risk of venous thromboembolism and bleeding among patients 
not receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

118 (1) No serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 Low: 0.00 Medium: 0.00 High: 0.00 Very low 

Fatal venous thromboembolism 

118 (1) No serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 Low: 0.00 Medium: 0.00 High: 0.00 Very low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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30. Evidence profile 30. Small bowel resection, open, benign: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

571 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.85 Low: 0.52 Medium: 1.04 High: 2.08 Low 

Fatal venous thromboembolism 

571 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.03 Low: 0.02 Medium: 0.04 High: 0.08 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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31. Evidence profile 31. Small bowel resection, open, malignant: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

1,784 (1) No serious limitations No serious limitations No serious limitations No serious limitations 3.25 Low: 2.22 Medium: 4.43 High: 8.86 Moderate 

Fatal venous thromboembolism 

1,784 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.12 Low: 0.08 Medium: 0.17 High: 0.33 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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32. Evidence profile 32. Small bowel resection, open, inflammatory bowel disease (IBD): Absolute risk of venous thromboembolism and bleeding 
among patients not receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

1,237 (1) No serious limitations No serious limitations No serious limitations No serious limitations 1.95 Low: 1.64 Medium: 3.29 High: 6.57 Moderate 

Fatal venous thromboembolism 

1,237 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.07 Low: 0.06 Medium: 0.12 High: 0.25 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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33. Evidence profile 33. Small bowel resection, open, emergency: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

6,855 (1) No serious limitations No serious limitations No serious limitations No serious limitations 3.55 Low: 2.77 Medium: 5.54 High: 11.09 Moderate 

Fatal venous thromboembolism 

6,855 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.13 Low: 0.1 Medium: 0.21 High: 0.41 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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34. Evidence profile 34. Splenectomy, laparoscopic, elective: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

5,177 (5) No serious limitations No serious limitations No serious limitations No serious limitations 2.78 Low: 2.29 Medium: 4.59 High: 9.18 Moderate 

Fatal venous thromboembolism 

5,177 (5) No serious limitations No serious limitations No serious limitations No serious limitations 0.10 Low: 0.09 Medium: 0.17 High: 0.34 Low 

Symptomatic splanchnic vein thrombosis§ 
2,233 (9) Serious limitations Serious limitations No serious limitations No serious limitations 1.83 1.83 Very low 

Non-fatal bleeding requiring reintervention 
2,203 (8) Serious limitations No serious limitations No serious limitations No serious limitations 1.23 1.23 Low 

Non-fatal bleeding leading to transfusion 
5,125 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.89 0.89 Moderate 

Fatal bleeding 
2,203 (8) Serious limitations No serious limitations No serious limitations No serious limitations 0.05 0.05 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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35. Evidence profile 35. Splenectomy, open, elective: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

2,590 (3) No serious limitations Serious limitations No serious limitations No serious limitations 1.78 Low: 1.37 Medium: 2.75 High: 5.49 Low 

Fatal venous thromboembolism 

2,590 (3) No serious limitations Serious limitations No serious limitations No serious limitations 0.07 Low: 0.05 Medium: 0.1 High: 0.21 Very Low 

Symptomatic splanchnic vein thrombosis§ 
557 (4) Serious limitations Serious limitations No serious limitations Serious limitations 5.16 5.16 Very low 

Non-fatal bleeding requiring reintervention 
385 (2) Serious limitations No serious limitations No serious limitations Serious limitations 3.81 3.81 Very low 

Non-fatal bleeding leading to transfusion 
2,276 (2) No serious limitations No serious limitations No serious limitations No serious limitations 1.18 1.18 Moderate 

Fatal bleeding 
385 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.14 0.14 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
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36. Evidence profile 36. Splenectomy, laparoscopic, elective, benign: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

512 (3) Serious limitations No serious limitations No serious limitations Serious limitations 2.78 Low: 2.34 Medium: 4.67 High: 9.35 Very low 

Fatal venous thromboembolism 

512 (3) Serious limitations No serious limitations No serious limitations Serious limitations 0.10 Low: 0.09 Medium: 0.17 High: 0.35 Very low 

Symptomatic splanchnic vein thrombosis§ 
369 (2) Serious limitations No serious limitations No serious limitations Serious limitations 2.26 2.26 Very low 

Non-fatal bleeding requiring reintervention 
512 (3) Serious limitations No serious limitations No serious limitations Serious limitations 0.66 0.66 Very low 

Non-fatal bleeding leading to transfusion 
454 (2) Serious limitations No serious limitations No serious limitations Serious limitations 2.52 2.52 Very low 

Fatal bleeding 
512 (3) Serious limitations No serious limitations No serious limitations Serious limitations 0.02 0.02 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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37. Evidence profile 37. Splenectomy, laparoscopic, elective, immune thrombocytopenia (ITP): Absolute risk of venous thromboembolism and 
bleeding among patients not receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

512 (3) Serious limitations No serious limitations No serious limitations Serious limitations 2.78 Low: 2.32 Medium: 4.63 High: 9.26 Very low 

Fatal venous thromboembolism 

512 (3) Serious limitations No serious limitations No serious limitations Serious limitations 0.10 Low: 0.09 Medium: 0.17 High: 0.35 Very low 

Symptomatic splanchnic vein thrombosis 

109 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Non-fatal bleeding requiring reintervention 
512 (3) Serious limitations No serious limitations No serious limitations Serious limitations 0.66 0.66 Very low 

Non-fatal bleeding leading to transfusion 

194 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

3.18 3.18 Very low 

Fatal bleeding 
512 (3) Serious limitations No serious limitations No serious limitations Serious limitations 0.02 0.02 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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38. Evidence profile 38. Splenectomy, open, elective, benign: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

56 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

1.67 Low: 1.38 Medium: 2.76 High: 5.52 Very low 

Fatal venous thromboembolism 

56 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.06 Low: 0.05 Medium: 0.1 High: 0.21 Very low 

Symptomatic splanchnic vein thrombosis 

71 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Non-fatal bleeding requiring reintervention 

71 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

3.99 3.99 Very low 

Non-fatal bleeding leading to transfusion 

56 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Fatal bleeding 

71 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.15 0.15 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§We did not model splanchnic vein thrombosis estimates for timing, use of thromboprophylaxis or patient risk factors as we did not find available evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors 
for SVT. 
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39. Evidence profile 39. Splenectomy, open, elective, malignant: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

314 (1) Serious limitations No serious limitations No serious limitations Serious limitations 1.67 Low: 1.06 Medium: 2.12 High: 4.24 Very low 

Fatal venous thromboembolism 

314 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.06 Low: 0.04 Medium: 0.08 High: 0.16 Very low 

Symptomatic splanchnic vein thrombosis§ 
314 (1) Serious limitations No serious limitations No serious limitations Serious limitations 8.28 8.28 Very low 

Non-fatal bleeding requiring reintervention 
314 (1) Serious limitations No serious limitations No serious limitations Serious limitations 3.63 3.63 Very low 

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
314 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.14 0.14 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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40. Evidence profile 40. Splenectomy, open, elective, immune thrombocytopenia (ITP): Absolute risk of venous thromboembolism and bleeding 
among patients not receiving prophylaxis 

Certainty assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) estimate 

across all risk strata (%)* 
Best (median) estimate by patient 

risk strata (%)† 
Evidence certainty‡ 

Non-fatal symptomatic venous thromboembolism 

56 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

1.67 Low: 1.33 Medium: 2.66 High: 5.32 Very low 

Fatal venous thromboembolism 

56 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.06 Low: 0.05 Medium: 0.1 High: 0.2 Very low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

56 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Fatal bleeding 

56 (1) Serious limitations No serious limitations No serious limitations 
Very serious 
limitations 

0.00 0.00 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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2. Evidence profiles 41-74: risk of venous thromboembolism and bleeding among patients not receiving prophylaxis for 
colorectal surgery procedures: procedure, specification (such as left or total), approach (such as laparoscopic or open), 
indication (such as benign or malign) 
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41. Evidence profile 41. Abdominoperineal resection, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 
2,574 (1) No serious limitations No serious limitations No serious limitations No serious limitations 1.30 Low: 0.86 Medium: 1.73 High: 3.45 Moderate 

Fatal venous thromboembolism 
2,574 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.05 Low: 0.03 Medium: 0.06 High: 0.13 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
2,574 (1) No serious limitations No serious limitations No serious limitations No serious limitations 4.9 4.90 Moderate 

Fatal bleeding 
2,574 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.04 0.04 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

  Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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42. Evidence profile 42. Abdominoperineal resection, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 
5,107 (1) No serious limitations No serious limitations No serious limitations No serious limitations 3.52 Low: 2.36 Medium: 4.72 High: 9.44 Moderate 

Fatal venous thromboembolism 
5,107 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.13 Low: 0.09 Medium: 0.18 High: 0.35 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
5,107 (1) No serious limitations No serious limitations No serious limitations No serious limitations 21.28 21.28 Moderate 

Fatal bleeding 
5,107 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.19 0.19 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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43. Evidence profile 43. Anterior resection, minimally-invasive: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 
35,110 (6) No serious limitations Serious limitations No serious limitations No serious limitations 1.15 Low: 0.77 Medium: 1.53 High: 3.06 Low 

Fatal venous thromboembolism 
35,110 (6) No serious limitations Serious limitations No serious limitations No serious limitations 0.04 Low: 0.03 Medium: 0.06 High: 0.11 Very Low 

Symptomatic splanchnic vein thrombosis§ 
356 (347) Serious limitations No serious limitations No serious limitations Serious limitations 0.28 0.28 Very low 

Non-fatal bleeding requiring reintervention 
811 (4) Serious limitations Serious limitations No serious limitations Serious limitations 1.56 1.56 Very low 

Non-fatal bleeding leading to transfusion 
811 (4) Serious limitations No serious limitations No serious limitations Serious limitations 1.63 1.63 Very low 

Fatal bleeding 
811 (4) Serious limitations Serious limitations No serious limitations Serious limitations 0.06 0.06 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
356 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.98 0.98 Very low 

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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44. Evidence profile 44. Anterior resection, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 
34,890 (6) No serious limitations Serious limitations No serious limitations No serious limitations 1.15 Low: 0.77 Medium: 1.53 High: 3.06 Low 

Fatal venous thromboembolism 
34,890 (6) No serious limitations Serious limitations No serious limitations No serious limitations 0.04 Low: 0.03 Medium: 0.06 High: 0.11 Very Low 

Symptomatic splanchnic vein thrombosis§ 
356 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.28 0.28 Very low 

Non-fatal bleeding requiring reintervention 
678 (4) Serious limitations Serious limitations No serious limitations Serious limitations 1.71 1.71 Very low 

Non-fatal bleeding leading to transfusion 
6,547 (5) No serious limitations No serious limitations No serious limitations No serious limitations 2.4 2.40 Moderate 

Fatal bleeding 
678 (4) Serious limitations Serious limitations No serious limitations Serious limitations 0.06 0.06 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
356 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.98 0.98 Very low 

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.   
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45. Evidence profile 45. Anterior resection, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

93,593 (4) Serious limitations No serious limitations No serious limitations No serious limitations 1.43 Low: 0.96 Medium: 1.92 High: 3.83 Low 

Fatal venous thromboembolism 

93,593 (4) Serious limitations No serious limitations No serious limitations No serious limitations 0.05 Low: 0.04 Medium: 0.07 High: 0.14 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention¶ 
167 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.00 0.00 Very low 

Non-fatal bleeding leading to transfusion 

2,601 (2) No serious limitations Serious limitations No serious limitations No serious limitations 3.7 3.70 Low 

Fatal bleeding 

2,601 (2) No serious limitations Serious limitations No serious limitations No serious limitations 0.00 0.00 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information  
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
 † Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
 ‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
¶We did not include this estimate in the main article (Table 3) as the evidence is very low certainty and lacks face validity.   
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46. Evidence profile 46. Anterior resection, robotic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

220 (1) No serious limitations No serious limitations No serious limitations Serious limitations 1.12 Low: 0.78 Medium: 1.55 High: 3.11 Low 

Fatal venous thromboembolism 

220 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.04 Low: 0.03 Medium: 0.06 High: 0.12 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

133 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 1.42 1.42 Very low 

Non-fatal bleeding leading to transfusion 

133 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.73 0.73 Very low 

Fatal bleeding 

133 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.05 0.05 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information  
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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47. Evidence profile 47. Colectomy, minimally-invasive: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 
189,169 (22) No serious limitations Serious limitations No serious limitations No serious limitations 1.63 Low: 1.13 Medium: 2.27 High: 4.54 Low 

Fatal venous thromboembolism 
189,169 (22) No serious limitations Serious limitations No serious limitations No serious limitations 0.05 Low: 0.04 Medium: 0.08 High: 0.17 Very Low 

Symptomatic splanchnic vein thrombosis§ 
1,235 (2) Serious limitations No serious limitations No serious limitations No serious limitations 0.18 0.18 Low 

Non-fatal bleeding requiring reintervention 
3,004 (7) No serious limitations No serious limitations No serious limitations No serious limitations 0.93 0.93 Moderate 

Non-fatal bleeding leading to transfusion 
49,708 (9) No serious limitations No serious limitations No serious limitations No serious limitations 0.6 0.60 Moderate 

Fatal bleeding 
3,004 (7) No serious limitations No serious limitations No serious limitations No serious limitations 0.03 0.03 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
956 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.66 0.66 Very low 

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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48. Evidence profile 48. Colectomy, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 
187,330 (20) No serious limitations Serious limitations No serious limitations No serious limitations 1.55 Low: 1.08 Medium: 2.16 High: 4.33 Low 

Fatal venous thromboembolism 
187,330 (20) No serious limitations Serious limitations No serious limitations No serious limitations 0.06 Low: 0.04 Medium: 0.08 High: 0.16 Very Low 

Symptomatic splanchnic vein thrombosis§ 
1,235 (2) Serious limitations No serious limitations No serious limitations No serious limitations 0.18 0.18 Low 

Non-fatal bleeding requiring reintervention 
3,004 (7) No serious limitations No serious limitations No serious limitations No serious limitations 0.93 0.93 Moderate 

Non-fatal bleeding leading to transfusion 
51,857 (11) No serious limitations No serious limitations No serious limitations No serious limitations 1.18 1.18 Moderate 

Fatal bleeding 
3,004 (7) No serious limitations No serious limitations No serious limitations No serious limitations 0.03 0.03 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
956 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.66 0.66 Very low 

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
¶Includes one article (Krimphove 2020) that included unspecified number of robotic procedures   
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49. Evidence profile 49. Colectomy, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

288,439 (13) No serious limitations Serious limitations No serious limitations No serious limitations 4.23 Low: 2.98 Medium: 5.97 High: 11.94 Low 

Fatal venous thromboembolism 

288,439 (13) No serious limitations Serious limitations No serious limitations No serious limitations 0.16 Low: 0.11 Medium: 0.22 High: 0.45 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention¶ 

105,013 (4) No serious limitations No serious limitations Very serious limitations No serious limitations 0.81 0.81 Very low 

Non-fatal bleeding leading to transfusion 

7,550 (6) No serious limitations Serious limitations No serious limitations No serious limitations 1.94 1.94 Low 

Fatal bleeding 

7,381 (5) No serious limitations Serious limitations No serious limitations No serious limitations 0.03 0.03 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
¶ As we did not have any studies providing estimates of bleeding requiring reintervention for open colectomy, we had to use indirect evidence. We calculated proportion of reinterventions that were caused by bleeding from colorectal 
studies included in this review that provided both total number of reinterventions and reinterventions caused by bleeding. 34/188 (18%) of reinterventions were caused by bleeding in these studies. We found 4 open colectomy articles 
providing total reintervention estimates and estimated that 18% of those reinterventions were caused by bleeding. We rated down twice for indirectness.  
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50. Evidence profile 50. Colectomy, robotic: Absolute risk of venous thromboembolism and bleeding among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,010 (4) No serious limitations No serious limitations No serious limitations No serious limitations 1.61 Low: 1.15 Medium: 2.3 High: 4.59 Moderate 

Fatal venous thromboembolism 

1,010 (4) No serious limitations No serious limitations No serious limitations No serious limitations 0.06 Low: 0.04 Medium: 0.09 High: 0.17 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

742 (2) No serious limitations No serious limitations No serious limitations Serious limitations 3.68 3.68 Low 

Fatal bleeding 

742 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.03 0.03 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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51. Evidence profile 51. Colectomy, minimally-invasive, benign: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

54,918 (6) No serious limitations No serious limitations No serious limitations No serious limitations 0.28 Low: 0.2 Medium: 0.41 High: 0.82 Moderate 

Fatal venous thromboembolism 
54,918 (6) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 Low: 0.01 Medium: 0.02 High: 0.03 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
204 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.32 0.32 Very low 

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
204 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.01 0.01 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
We did not find any studies including patients operated robotically providing estimates for this procedure, therefore this estimate includes only patients operated laparoscopically. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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52. Evidence profile 52. Colectomy, minimally-invasive, malignant: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

53,523 (4) No serious limitations No serious limitations No serious limitations No serious limitations 1.78 Low: 1.05 Medium: 2.1 High: 4.2 Moderate 

Fatal venous thromboembolism 
53,523 (4) No serious limitations No serious limitations No serious limitations No serious limitations 0.07 Low: 0.04 Medium: 0.08 High: 0.16 Low 

Symptomatic splanchnic vein thrombosis 
390 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.00 0.00 Very low 

Non-fatal bleeding requiring reintervention 
470 (2) No serious limitations No serious limitations No serious limitations Serious limitations 1.25 1.25 Low 

Non-fatal bleeding leading to transfusion 
3,801 (4) No serious limitations No serious limitations No serious limitations No serious limitations 1.59 1.59 Moderate 

Fatal bleeding 
470 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.05 0.05 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
We did not find any studies including patients operated robotically providing estimates for this procedure except for 89 patients included to the non-fatal bleeding leading to transfusion estimate. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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53. Evidence profile 53. Colectomy, minimally-invasive, inflammatory bowel disease: Absolute risk of venous thromboembolism and bleeding 
among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 
8,955 (4) No serious limitations Serious limitations No serious limitations No serious limitations 2.04 Low: 1.75 Medium: 3.50 High: 7.00 Low 

Fatal venous thromboembolism 
8,955 (4) No serious limitations Serious limitations No serious limitations No serious limitations 0.08 Low: 0.07 Medium: 0.13 High: 0.26 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
204 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.32 0.32 Very low 

Non-fatal bleeding leading to transfusion 

112 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0 0.00 Very low 

Fatal bleeding 
204 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.01 0.01 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Three studies including 8668 patients undergoing only laparoscopic procedures reported 2.78% median baseline risk of non-fatal symptomatic venous thromboembolism. Non-fatal bleeding requiring reintervention and bleeding leading 
to transfusion estimates include only patients undergoing laparoscopic procedures. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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54. Evidence profile 54. Colectomy, minimally-invasive, emergency: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

2,341 (2) No serious limitations No serious limitations No serious limitations No serious limitations 4.61 Low: 3.22 Medium: 6.44 High: 12.89 Moderate 

Fatal venous thromboembolism 

2,341 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.17 Low: 0.12 Medium: 0.24 High: 0.48 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

                

Fatal bleeding 

                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
We did not find any studies including patients operated robotically providing estimates for this procedure. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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55. Evidence profile 55. Colectomy, open, benign: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 
151,187 (5) Serious limitations Serious limitations No serious limitations No serious limitations 2.24 Low: 1.49 Medium: 2.99 High: 5.97 Very low 

Fatal venous thromboembolism 
151,187 (5) Serious limitations Serious limitations No serious limitations No serious limitations 0.08 Low: 0.06 Medium: 0.11 High: 0.22 Very low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
1,947 (2) No serious limitations No serious limitations No serious limitations No serious limitations 2.95 2.95 Moderate 

Fatal bleeding 
1,947 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.03 0.03 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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56. Evidence profile 56. Colectomy, open, malignant: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

82,643 (4) No serious limitations Serious limitations No serious limitations No serious limitations 3.32 Low: 1.89 Medium: 3.78 High: 7.56 Low 

Fatal venous thromboembolism 
82,643 (4) No serious limitations Serious limitations No serious limitations No serious limitations 0.12 Low: 0.07 Medium: 0.14 High: 0.28 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
3,246 (2) No serious limitations Serious limitations No serious limitations No serious limitations 3.59 3.59 Low 

Fatal bleeding 
3,246 (2) No serious limitations Serious limitations No serious limitations No serious limitations 0.03 0.03 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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57. Evidence profile 57. Colectomy, open, inflammatory bowel disease: Absolute risk of venous thromboembolism and bleeding among patients 
not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

8,128 (2) No serious limitations No serious limitations No serious limitations No serious limitations 3.97 Low: 3.33 Medium: 6.67 High: 13.34 Moderate 

Fatal venous thromboembolism 

8,128 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.15 Low: 0.12 Medium: 0.25 High: 0.5 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
338 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.27 0.27 Low 

Fatal bleeding 
338 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.00 0.00 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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58. Evidence profile 58. Colectomy, open, emergency: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

29,874 (3) No serious limitations No serious limitations No serious limitations No serious limitations 6.57 Low: 4.41 Medium: 8.82 High: 17.64 Moderate 

Fatal venous thromboembolism 

29,874 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.25 Low: 0.16 Medium: 0.33 High: 0.66 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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59. Evidence profile 59. Colectomy, left, minimally-invasive: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 
48,496 (3) No serious limitations No serious limitations No serious limitations No serious limitations 1.84 Low: 1.22 Medium: 2.44 High: 4.88 Moderate 

Fatal venous thromboembolism 
48,496 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.07 Low: 0.05 Medium: 0.09 High: 0.18 Low 

Symptomatic splanchnic vein thrombosis§ 
585 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.51 0.51 Very low 

Non-fatal bleeding requiring reintervention 
696 (2) Serious limitations No serious limitations No serious limitations Serious limitations 1.07 1.07  Very low 

Non-fatal bleeding leading to transfusion 
35,190 (2) No serious limitations No serious limitations No serious limitations No serious limitations 2.32 2.32  Moderate 

Fatal bleeding 
696 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.04 0.04  Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
We did not find any studies including robotic procedures for this procedure. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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60. Evidence profile 60. Colectomy, right, minimally-invasive: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

20,271 (3) No serious limitations No serious limitations No serious limitations No serious limitations 1.40 Low: 0.91 Medium: 1.81 High: 3.62 Moderate 

Fatal venous thromboembolism 
20,271 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.05 Low: 0.03 Medium: 0.07 High: 0.14 Low 

Symptomatic splanchnic vein thrombosis 
260 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.00 0.00 Very low 

Non-fatal bleeding requiring reintervention 
340 (2) Serious limitations No serious limitations No serious limitations Serious limitations 1.43 1.43 Very low 

Non-fatal bleeding leading to transfusion 
11,062 (3) No serious limitations No serious limitations No serious limitations No serious limitations 2.65 2.65 Moderate 

Fatal bleeding 
340 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.05 0.05 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Minimally-invasive: Laparoscopic or robotic. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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61. Evidence profile 61. Colectomy, left, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

22,603 (2) No serious limitations No serious limitations No serious limitations No serious limitations 3.89 Low: 2.5 Medium: 5.00 High: 10.00 Moderate 

Fatal venous thromboembolism 
22,603 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.15 Low: 0.09 Medium: 0.19 High: 0.37 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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62. Evidence profile 62. Colectomy, right, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 
20,650 (2) No serious limitations No serious limitations No serious limitations No serious limitations 3.23 Low: 2.08 Medium: 4.16 High: 8.32 Moderate 

Fatal venous thromboembolism 
20,650 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.12 Low: 0.08 Medium: 0.16 High: 0.31 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
2,048 (2) No serious limitations No serious limitations No serious limitations No serious limitations 6.95 6.95 Moderate 

Fatal bleeding 
2,048 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.06 0.06 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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63. Evidence profile 63. Total proctocolectomy, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

6,079 (3) No serious limitations Serious limitations No serious limitations No serious limitations 4.86 Low: 4.16 Medium: 8.32 High: 16.64 Low 

Fatal venous thromboembolism 
6,079 (3) No serious limitations Serious limitations No serious limitations No serious limitations 0.18 Low: 0.16 Medium: 0.31 High: 0.62 Very Low 

Symptomatic splanchnic vein thrombosis§ 
367 (2) Serious limitations No serious limitations No serious limitations Serious limitations 7.86 7.86 Very low 

Non-fatal bleeding requiring reintervention 

204 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.32 0.32 Very low 

Non-fatal bleeding leading to transfusion 
379 (2) No serious limitations No serious limitations No serious limitations Serious limitations 2.16 2.16 Low 

Fatal bleeding 

204 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.01 0.01 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Estimates include total proctocolectomy and/or total colectomy procedures. (Gu 2013 study with 204 patients included only total colectomy procedures, McKenna 2018 included mixed population of 1601 total proctocolectomy 
procedures and 4155  total colectomy procedures, Causey 2013 included 148 total proctocolectomy procedures and 112 total colectomy procedures . Other studies included only total proctocolectomy procedures). 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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64. Evidence profile 64. Total proctocolectomy, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

8,252 (2) No serious limitations No serious limitations No serious limitations No serious limitations 5.16 Low: 4.34 Medium: 8.68 High: 17.35 Moderate 

Fatal venous thromboembolism 
8,252 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.19 Low: 0.16 Medium: 0.32 High: 0.65 Low 

Symptomatic splanchnic vein thrombosis§ 
975 (2) Serious limitations No serious limitations No serious limitations Serious limitations 3.35 3.35 Very low 

Non-fatal bleeding requiring reintervention¶ 

72 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.00 0.00 Very low 

Non-fatal bleeding leading to transfusion 
589 (2) No serious limitations No serious limitations No serious limitations Serious limitations 2.76 2.76 Low 

Fatal bleeding 
589 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.00 0.00 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Estimates include total proctocolectomy and/or total colectomy procedures. (McKenna 2018 included mixed population of 2521 total proctocolectomy procedures and 5355 total colectomy procedures, Causey 2013 included 397 total 
proctocolectomy procedures and 120 total colectomy procedures. Other studies included only total proctocolectomy procedures). 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
¶We did not include this estimate in the main article (Table 5) as the evidence is very low certainty and lacks face validity.   
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65. Evidence profile 65. Total proctocolectomy, laparoscopic, benign: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

238 (1) No serious limitations No serious limitations No serious limitations Serious limitations 4.83 Low: 4.09 Medium: 8.19 High: 16.38 Low 

Fatal venous thromboembolism 

238 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.18 Low: 0.15 Medium: 0.31 High: 0.61 Very Low 

Symptomatic splanchnic vein thrombosis§ 

119 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 10.08 10.08 Very low 

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

119 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 3.96 3.96 Very low 

Fatal bleeding 

119 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.04 0.04 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Estimates include total proctocolectomy and/or total colectomy procedures. (McKenna 2018 included population of 238 total colectomy procedures.  Duraes 2018 included 119 total proctocolectomy procedures.) 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  



 73 

66. Evidence profile 66. Total proctocolectomy, laparoscopic, malignant: Absolute risk of venous thromboembolism and bleeding among patients 
not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,307 (1) No serious limitations No serious limitations No serious limitations No serious limitations 3.27 Low: 2.28 Medium: 4.56 High: 9.13 Moderate 

Fatal venous thromboembolism 
1,307 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.12 Low: 0.09 Medium: 0.17 High: 0.34 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

        

Fatal bleeding 
        

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Estimates include total proctocolectomy and total colectomy procedures. (McKenna 2018 included population of 407 total proctocolectomy procedures and 900 total colectomy procedures) 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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67. Evidence profile 67. Total proctocolectomy, laparoscopic, inflammatory bowel disease: Absolute risk of venous thromboembolism and 
bleeding among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

4,055 (1) No serious limitations No serious limitations No serious limitations No serious limitations 5.10 Low: 4.33 Medium: 8.65 High: 17.31 Moderate 

Fatal venous thromboembolism 

4,055 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.19 Low: 0.16 Medium: 0.32 High: 0.65 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

148 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0.75 0.75 Very low 

Fatal bleeding 

148 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0.01 0.01 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Estimates include total proctocolectomy and/or total colectomy procedures. (McKenna 2018 included mixed population of 1194 total proctocolectomy procedures and 2861 total colectomy procedures. Other studies included only total 
proctocolectomy procedures). 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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68. Evidence profile 68. Total proctocolectomy, open, benign: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

708 (1) No serious limitations No serious limitations No serious limitations Serious limitations 5.83 Low: 3.6 Medium: 7.2 High: 14.4 Low 

Fatal venous thromboembolism 

708 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.22 Low: 0.13 Medium: 0.27 High: 0.54 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Estimates include total proctocolectomy and total colectomy procedures. (McKenna 2018 included population of 193 total proctocolectomy procedures and 515 total colectomy procedures) 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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69. Evidence profile 69. Total proctocolectomy, open, malignant: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

2,410 (1) No serious limitations No serious limitations No serious limitations No serious limitations 4.51 Low: 3.01 Medium: 6.02 High: 12.03 Moderate 

Fatal venous thromboembolism 
2,410 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.17 Low: 0.11 Medium: 0.22 High: 0.45 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

        

Fatal bleeding 

                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Estimates include total proctocolectomy and total colectomy procedures. (McKenna 2018 included population of 890 total proctocolectomy procedures and 1520 total colectomy procedures) 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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70. Evidence profile 70. Total proctocolectomy, open, inflammatory bowel disease: Absolute risk of venous thromboembolism and bleeding among 
patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

3,202 (2) No serious limitations No serious limitations No serious limitations No serious limitations 4.59 Low: 3.86 Medium: 7.72 High: 15.44 Moderate 

Fatal venous thromboembolism 

3,202 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.17 Low: 0.14 Medium: 0.29 High: 0.58 Low 

Symptomatic splanchnic vein thrombosis§ 

975 (2) Serious limitations No serious limitations No serious limitations Serious limitations 3.35 3.35 Very low 

Non-fatal bleeding requiring reintervention¶ 

72 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.00 0.00 Very low 

Non-fatal bleeding leading to transfusion 

469 (2) No serious limitations Serious limitations No serious limitations Serious limitations 3.7 3.70 Very low 

Fatal bleeding 

469 (2) No serious limitations Serious limitations No serious limitations Serious limitations 0.00 0.00 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Estimates include total proctocolectomy and total colectomy procedures. (McKenna 2018 included population of 1440 total proctocolectomy procedures and 1619 total colectomy procedures. Other studies included only total 
proctocolectomy procedures) 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
¶We did not include this estimate in the main article (Table 5) as the evidence is very low certainty and lacks face validity.   
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71. Evidence profile 71. Total proctocolectomy, open, emergency: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,932 (1) No serious limitations No serious limitations No serious limitations No serious limitations 9.68 Low: 5.65 Medium: 11.3 High: 22.61 Moderate 

Fatal venous thromboembolism 
1,932 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.36 Low: 0.21 Medium: 0.42 High: 0.84 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
        

Fatal bleeding 
        

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
Estimates include total proctocolectomy and total colectomy procedures. (McKenna 2018 included population of 231 total proctocolectomy procedures and 1701 total colectomy procedures) 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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72. Evidence profile 72. Rectopexy, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 
3,350 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.38 Low: 0.25 Medium: 0.5 High: 1.01 Moderate 

Fatal venous thromboembolism 
3,350 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 Low: 0.01 Medium: 0.02 High: 0.04 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
3,350 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.90 0.90 Moderate 

Fatal bleeding 
3,350 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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73. Evidence profile 73. Rectopexy, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

3,599 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.60 Low: 0.3 Medium: 0.6 High: 1.2 Moderate 

Fatal venous thromboembolism 

3,599 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.02 Low: 0.01 Medium: 0.02 High: 0.04 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

        

Non-fatal bleeding leading to transfusion 

3,599 (1) No serious limitations No serious limitations No serious limitations No serious limitations 1.75 1.75 Moderate 

Fatal bleeding 
        

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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74. Evidence profile 74. Rectopexy, perineal: Absolute risk of venous thromboembolism and bleeding among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

5,384 (2) No serious limitations No serious limitations No serious limitations No serious limitations 1.15 Low: 0.55 Medium: 1.1 High: 2.19 Moderate 

Fatal venous thromboembolism 
5,384 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.04 Low: 0.02 Medium: 0.04 High: 0.08 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 
5,334 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.45 0.45 Moderate 

Fatal bleeding 
5,334 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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3. Evidence profiles 75-128: risk of venous thromboembolism and bleeding among patients not receiving prophylaxis 
for upper-gastrointestinal and hepatopancreatobiliary surgery procedures: procedure, approach (such as laparoscopic 
or open), specification (such as minor or major), indication (such as benign or malign) 
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75. Evidence profile 75. Distal pancreatectomy, minimally-invasive: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,858 (2) No serious limitations No serious limitations No serious limitations No serious limitations 2.45¶ Low: 1.75 Medium: 3.51 High: 7.02 Moderate 

Fatal venous thromboembolism 

1,858 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.09 Low: 0.07 Medium: 0.13 High: 0.26 Low 

Symptomatic splanchnic vein thrombosis§ 

353 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.85 0.85 Very low 

Non-fatal bleeding requiring reintervention 

1,137 (4) Serious limitations No serious limitations No serious limitations No serious limitations 0.86 0.86 Low 

Non-fatal bleeding leading to transfusion 

2,136 (2) No serious limitations No serious limitations No serious limitations No serious limitations 4.35 4.35 Moderate 

Fatal bleeding 

1,137 (4) Serious limitations No serious limitations No serious limitations No serious limitations 0.03 0.03 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
¶We had only two studies reporting VTE, one of them large (1789 patients) with low risk of bias, and one of them small (69 patients) with high risk of bias and zero events. We used mean instead of median to give not too big emphasis 
on small study with high risk of bias.  
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76. Evidence profile 76. Distal pancreatectomy, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,858 (2) No serious limitations No serious limitations No serious limitations No serious limitations 2.45¶ Low: 1.75 Medium: 3.51 High: 7.02 Moderate 

Fatal venous thromboembolism 

1,858 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.09 Low: 0.07 Medium: 0.13 High: 0.27 Low 

Symptomatic splanchnic vein thrombosis§ 

353 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.85 0.85 Very low 

Non-fatal bleeding requiring reintervention 

971 (2) Serious limitations No serious limitations No serious limitations Serious limitations 1.10 1.10 Very low 

Non-fatal bleeding leading to transfusion 

2,136 (2) No serious limitations No serious limitations No serious limitations No serious limitations 4.35 4.35 Moderate 

Fatal bleeding 

971 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.04 0.04 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
¶We had only two studies reporting VTE, one of them large (1789 patients) with low risk of bias, and one of them small (69 patients) with high risk of bias and zero events. We used mean instead of median to give not too big emphasis 
on small study with high risk of bias.  
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77. Evidence profile 77. Distal pancreatectomy, robotic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 
                

Fatal venous thromboembolism 

                

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

83 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0.80 0.80 Very low 

Non-fatal bleeding leading to transfusion 

                

Fatal bleeding 

83 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0.03 0.03 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  



 86 

78. Evidence profile 78. Distal pancreatectomy, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

2,106 (4) No serious limitations Serious limitations No serious limitations No serious limitations 6.20 Low: 4.02 Medium: 8.03 High: 16.06 Low 

Fatal venous thromboembolism 

2,106 (4) No serious limitations Serious limitations No serious limitations No serious limitations 0.23 Low: 0.15 Medium: 0.3 High: 0.6 Very Low 

Symptomatic splanchnic vein thrombosis§ 

180 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 2.22 2.22 Very low 

Non-fatal bleeding requiring reintervention 

1,485 (4) Serious limitations Serious limitations No serious limitations No serious limitations 0.64 0.64 Very low 

Non-fatal bleeding leading to transfusion 

4,196 (2) Serious limitations No serious limitations No serious limitations No serious limitations 9.38 9.38 Low 

Fatal bleeding 

1,485 (4) Serious limitations Serious limitations No serious limitations No serious limitations 0.02 0.02 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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79. Evidence profile 79. Distal pancreatectomy, laparoscopic, benign: Absolute risk of venous thromboembolism and bleeding among patients 
not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,030 (1) No serious limitations No serious limitations No serious limitations No serious limitations 2.12 Low: 1.58 Medium: 3.16 High: 6.33 Moderate 

Fatal venous thromboembolism 

1,030 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.08 Low: 0.06 Medium: 0.12 High: 0.24 Low 

Symptomatic splanchnic vein thrombosis§ 

116 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.00 0.00 Very low 

Non-fatal bleeding requiring reintervention 

                

Non-fatal bleeding leading to transfusion 

1,030 (1) No serious limitations No serious limitations No serious limitations No serious limitations 4.18 4.18 Moderate 

Fatal bleeding 

1,030 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.04 0.04 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information  
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
 † Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two 
or more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
 ‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  



 88 

80. Evidence profile 80. Distal pancreatectomy, laparoscopic, malignant: Absolute risk of venous thromboembolism and bleeding among 
patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

759 (1) No serious limitations No serious limitations No serious limitations Serious limitations 3.27 Low: 2.24 Medium: 4.49 High: 8.97 Low 

Fatal venous thromboembolism 

759 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.12 Low: 0.08 Medium: 0.17 High: 0.34 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

1,106 (2) No serious limitations No serious limitations No serious limitations No serious limitations 4.56 4.56 Moderate 

Fatal bleeding 

1,106 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.04 0.04 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information  
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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81. Evidence profile 81. Distal pancreatectomy, open, benign: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

655 (1) No serious limitations No serious limitations No serious limitations Serious limitations 2.19 Low: 1.53 Medium: 3.05 High: 6.11 Low 

Fatal venous thromboembolism 

655 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.08 Low: 0.06 Medium: 0.11 High: 0.23 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

655 (1) No serious limitations No serious limitations No serious limitations Serious limitations 7.71 7.71 Low 

Fatal bleeding 

655 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.07 0.07 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  



 90 

82. Evidence profile 82. Distal pancreatectomy, open, malignant: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,260 (3) No serious limitations Serious limitations No serious limitations No serious limitations 6.57 Low: 4.32 Medium: 8.64 High: 17.29 Low 

Fatal venous thromboembolism 

1,260 (3) No serious limitations Serious limitations No serious limitations No serious limitations 0.25 Low: 0.16 Medium: 0.32 High: 0.65 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention¶ 

70 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0.00 0.00 Very low 

Non-fatal bleeding leading to transfusion 

3,541 (2) Serious limitations No serious limitations No serious limitations No serious limitations 9.50 9.50 Low 

Fatal bleeding 

3,541 (2) Serious limitations No serious limitations No serious limitations No serious limitations 0.00 0.00 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
¶We did not include this estimate in the main article (Table 3) as the evidence is very low certainty and lacks face validity.  
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83. Evidence profile 83. Liver resection, minimally-invasive: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

3,270 (8) No serious limitations Serious limitations No serious limitations No serious limitations 0.79 Low: 0.54 Medium: 1.07 High: 2.14 Low 

Fatal venous thromboembolism 

3,270 (8) No serious limitations Serious limitations No serious limitations No serious limitations 0.03 Low: 0.02 Medium: 0.04 High: 0.08 Very Low 

Symptomatic splanchnic vein thrombosis§ 

435 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.43 0.43 Very low 

Non-fatal bleeding requiring reintervention 

617 (6) Serious limitations No serious limitations No serious limitations Serious limitations 0.80 0.80 Very low 

Non-fatal bleeding leading to transfusion 

3,924 (11) Serious limitations Serious limitations No serious limitations No serious limitations 2.77 2.77 Very low 

Fatal bleeding 

617 (6) Serious limitations No serious limitations No serious limitations Serious limitations 0.03 0.03 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 

84 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0.00 0.00 Very low 

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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84. Evidence profile 84. Liver resection, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

3,129 (6) No serious limitations Serious limitations No serious limitations No serious limitations 0.79 Low: 0.53 Medium: 1.05 High: 2.11 Low 

Fatal venous thromboembolism 

3,129 (6) No serious limitations Serious limitations No serious limitations No serious limitations 0.03 Low: 0.02 Medium: 0.04 High: 0.08 Very Low 

Symptomatic splanchnic vein thrombosis§ 

435 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.43 0.43 Very low 

Non-fatal bleeding requiring reintervention 

550 (5) Serious limitations No serious limitations No serious limitations Serious limitations 0.83 0.83 Very low 

Non-fatal bleeding leading to transfusion 

3,924 (11) Serious limitations Serious limitations No serious limitations No serious limitations 2.78 2.78 Very low 

Fatal bleeding 

550 (5) Serious limitations No serious limitations No serious limitations Serious limitations 0.03 0.03 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 

84 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0.00 0.00 Very low 

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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85. Evidence profile 85. Liver resection, robotic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

141 (2) No serious limitations No serious limitations No serious limitations Very serious limitations 1.06 Low: 0.72 Medium: 1.44 High: 2.88 Very low 

Fatal venous thromboembolism 

141 (2) No serious limitations No serious limitations No serious limitations Very serious limitations 0.04 Low: 0.03 Medium: 0.05 High: 0.11 Very low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

67 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.00 0.00 Very low 

Non-fatal bleeding leading to transfusion 

                

Fatal bleeding 
                

Bleeding leading to hemoglobin below 70g/L (7g/dL) 

                

Blank spaces indicate absence of information.  
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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86. Evidence profile 86. Liver resection, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

29,872 (15) No serious limitations Serious limitations No serious limitations No serious limitations 2.54 Low: 1.81 Medium: 3.62 High: 7.24 Low 

Fatal venous thromboembolism 

29,872 (15) No serious limitations Serious limitations No serious limitations No serious limitations 0.09 Low: 0.07 Medium: 0.14 High: 0.27 Very Low 

Symptomatic splanchnic vein thrombosis§ 

1,456 (7) Serious limitations Serious limitations No serious limitations No serious limitations 0.95 0.95 Very low 

Non-fatal bleeding requiring reintervention 

8,649 (9) No serious limitations Serious limitations No serious limitations No serious limitations 1.05 1.05 Low 

Non-fatal bleeding leading to transfusion 

26,511 (10) No serious limitations Serious limitations No serious limitations No serious limitations 9.21 9.21 Low 

Fatal bleeding 

8,649 (9) No serious limitations Serious limitations No serious limitations No serious limitations 0.04 0.04 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 

428 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.40 0.40 Low 

Blank spaces indicate absence of information 
We found 5 eligible studies reporting on 20,134 patients with low risk of bias and 10 studies reporting on 9,738 patients with moderate risk of bias reporting symptomatic VTE estimate for this procedure. We therefore excluded high risk 
of bias studies from baseline risk analyses for VTE for this procedure. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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87. Evidence profile 87. Liver resection, laparoscopic, minor: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

937 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.76 Low: 0.51 Medium: 1.02 High: 2.05 Low 

Fatal venous thromboembolism 

937 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.03 Low: 0.02 Medium: 0.04 High: 0.08 Very Low 

Symptomatic splanchnic vein thrombosis§ 

429 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.43 0.43 Very low 

Non-fatal bleeding requiring reintervention 

                

Non-fatal bleeding leading to transfusion 

1,288 (3) No serious limitations No serious limitations No serious limitations No serious limitations 2.50 2.50 Moderate 

Fatal bleeding 

1,288 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.00 0.00 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 

                

Blank spaces indicate absence of information 
We accepted the definition of minor liver resection used in each study, both included studies defined minor resection as resection of at most 2 segments. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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88. Evidence profile 88. Liver resection, laparoscopic, major: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

226 (1) Serious limitations No serious limitations No serious limitations Serious limitations 4.26 Low: 2.84 Medium: 5.69 High: 11.38 Very low 

Fatal venous thromboembolism 

226 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.16 Low: 0.11 Medium: 0.21 High: 0.42 Very low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

                

Non-fatal bleeding leading to transfusion 

449 (2) Serious limitations No serious limitations No serious limitations Serious limitations 7.60 7.60 Very low 

Fatal bleeding 

449 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.07 0.07 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 

                

Blank spaces indicate absence of information 
We accepted the definition of major liver resection used in each study, all three studies defined major resection as resection of 3 or more segments 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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89. Evidence profile 89. Liver resection, open, minor: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

4,165 (3) No serious limitations Serious limitations No serious limitations No serious limitations 3.41 Low: 2.32 Medium: 4.64 High: 9.28 Low 

Fatal venous thromboembolism 

4,165 (3) No serious limitations Serious limitations No serious limitations No serious limitations 0.13 Low: 0.09 Medium: 0.17 High: 0.35 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

4,165 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.51 0.51 Moderate 

Non-fatal bleeding leading to transfusion 

4,165 (3) No serious limitations Serious limitations No serious limitations No serious limitations 4.58 4.58 Low 

Fatal bleeding 

4,165 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.02 0.02 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 

                

Blank spaces indicate absence of information 
We accepted the definition of minor liver resection used in each study, all included studies defined minor resection as resection of at most 2 segments. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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90. Evidence profile 90. Liver resection, open, major: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

3,943 (8) No serious limitations Serious limitations No serious limitations No serious limitations 5.10 Low: 3.74 Medium: 7.49 High: 14.97 Low 

Fatal venous thromboembolism 

3,943 (8) No serious limitations Serious limitations No serious limitations No serious limitations 0.19 Low: 0.14 Medium: 0.28 High: 0.56 Very Low 

Symptomatic splanchnic vein thrombosis§ 

885 (5) Serious limitations Serious limitations No serious limitations Serious limitations 0.95 0.95 Very low 

Non-fatal bleeding requiring reintervention 

2,233 (5) No serious limitations Serious limitations No serious limitations No serious limitations 0.90 0.90 Low 

Non-fatal bleeding leading to transfusion 

3,067 (4) No serious limitations Serious limitations No serious limitations No serious limitations 12.75 12.75 Low 

Fatal bleeding 

2,233 (5) No serious limitations Serious limitations No serious limitations No serious limitations 0.03 0.03 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 

                

Blank spaces indicate absence of information 
We accepted the definition of major liver resection used in each study. 5 studies included resection of 3 or more segments and 3 studies resections of 4 or more segments. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
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91. Evidence profile 91. Pancreaticoduodenectomy, minimally-invasive: Absolute risk of venous thromboembolism and bleeding among patients 
not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,872 (5) No serious limitations Serious limitations No serious limitations No serious limitations 5.15 Low: 3.57 Medium: 7.14 High: 14.29 Low 

Fatal venous thromboembolism 

1,872 (5) No serious limitations Serious limitations No serious limitations No serious limitations 0.19 Low: 0.13 Medium: 0.27 High: 0.53 Very Low 

Symptomatic splanchnic vein thrombosis§ 

886 (3) Serious limitations Serious limitations No serious limitations Serious limitations 1.61 1.61 Very low 

Non-fatal bleeding requiring reintervention 

896 (5) No serious limitations Serious limitations No serious limitations Serious limitations 1.72 1.72 Very low 

Non-fatal bleeding leading to transfusion 

2,110 (4) No serious limitations Serious limitations No serious limitations No serious limitations 2.34 2.34 Low 

Fatal bleeding 

896 (5) No serious limitations Serious limitations No serious limitations Serious limitations 0.06 0.06 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
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92. Evidence profile 92. Pancreaticoduodenectomy, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,219 (4) No serious limitations Serious limitations No serious limitations No serious limitations 6.31 Low: 4.54 Medium: 9.07 High: 18.14 Low 

Fatal venous thromboembolism 

1,219 (4) No serious limitations Serious limitations No serious limitations No serious limitations 0.24 Low: 0.17 Medium: 0.34 High: 0.68 Very Low 

Symptomatic splanchnic vein thrombosis§ 

886 (3) Serious limitations Serious limitations No serious limitations Serious limitations 1.61 1.61 Very low 

Non-fatal bleeding requiring reintervention 

632 (3) No serious limitations Serious limitations No serious limitations Serious limitations 1.72 1.72 Very low 

Non-fatal bleeding leading to transfusion 

1,457 (3) No serious limitations Serious limitations No serious limitations No serious limitations 3.14 3.14 Low 

Fatal bleeding 

632 (3) No serious limitations Serious limitations No serious limitations Serious limitations 0.06 0.06 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
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93. Evidence profile 93. Pancreaticoduodenectomy, robotic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

653 (2) No serious limitations Serious limitations No serious limitations Serious limitations 3.53 Low: 2.26 Medium: 4.52 High: 9.04 Very low 

Fatal venous thromboembolism 

653 (2) No serious limitations Serious limitations No serious limitations Serious limitations 0.13 Low: 0.08 Medium: 0.17 High: 0.34 Very low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

132 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 2.00 2.00 Very low 

Non-fatal bleeding leading to transfusion 

653 (2) No serious limitations No serious limitations No serious limitations Serious limitations 3.17 3.17 Low 

Fatal bleeding 

132 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0.07 0.07 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 

                

Blank spaces indicate absence of information. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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94. Evidence profile 94. Pancreaticoduodenectomy, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

34,004 (12) No serious limitations Serious limitations No serious limitations No serious limitations 5.99 Low: 4 Medium: 7.99 High: 15.99 Low 

Fatal venous thromboembolism 

34,004 (12) No serious limitations Serious limitations No serious limitations No serious limitations 0.22 Low: 0.15 Medium: 0.3 High: 0.6 Very Low 

Symptomatic splanchnic vein thrombosis§ 

298 (3) Serious limitations Serious limitations No serious limitations Serious limitations 1.49 1.49 Very low 

Non-fatal bleeding requiring reintervention 

2,472 (10) No serious limitations Serious limitations No serious limitations No serious limitations 2.61 2.61 Low 

Non-fatal bleeding leading to transfusion 

36,207 (12) No serious limitations Serious limitations No serious limitations No serious limitations 8.24 8.24 Low 

Fatal bleeding 

2,472 (10) No serious limitations Serious limitations No serious limitations No serious limitations 0.10 0.10 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 

                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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95. Evidence profile 95. Pancreaticoduodenectomy without vascular resection, laparoscopic: Absolute risk of venous thromboembolism and 
bleeding among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

535 (2) No serious limitations No serious limitations No serious limitations Serious limitations 3.47 Low: 2.52 Medium: 5.04 High: 10.07 Low 

Fatal venous thromboembolism 

535 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.13 Low: 0.09 Medium: 0.19 High: 0.38 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

132 (2) No serious limitations Serious limitations No serious limitations Very serious limitations 6.81 6.81 Very low 

Non-fatal bleeding leading to transfusion 

473 (1) No serious limitations No serious limitations No serious limitations Serious limitations 2.53 2.53 Low 

Fatal bleeding 

132 (2) No serious limitations Serious limitations No serious limitations Very serious limitations 0.25 0.25 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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96. Evidence profile 96. Pancreaticoduodenectomy with vascular resection, laparoscopic: Absolute risk of venous thromboembolism and bleeding 
among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

77 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 4.23 Low: 3.35 Medium: 6.7 High: 13.4 Very low 

Fatal venous thromboembolism 

77 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0.16 Low: 0.13 Medium: 0.25 High: 0.5 Very low 

Symptomatic splanchnic vein thrombosis 

        

Non-fatal bleeding requiring reintervention 
                

Non-fatal bleeding leading to transfusion 

77 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 6.85 6.85 Very low 

Fatal bleeding 

77 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0.06 0.06 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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97. Evidence profile 97. Pancreaticoduodenectomy without vascular resection, open: Absolute risk of venous thromboembolism and bleeding 
among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

3,017 (3) No serious limitations No serious limitations No serious limitations No serious limitations 3.15 Low: 2.15 Medium: 4.29 High: 8.58 Moderate 

Fatal venous thromboembolism 

3,017 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.12 Low: 0.08 Medium: 0.16 High: 0.32 Low 

Symptomatic splanchnic vein thrombosis 

111 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.00 0.00 Very low 

Non-fatal bleeding requiring reintervention 

1,551 (3) Serious limitations Serious limitations No serious limitations No serious limitations 4.33 4.33 Very low 

Non-fatal bleeding leading to transfusion 

1,551 (3) Serious limitations Serious limitations No serious limitations No serious limitations 5.91 5.91 Very low 

Fatal bleeding 

1,551 (3) Serious limitations Serious limitations No serious limitations No serious limitations 0.16 0.16 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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98. Evidence profile 98. Pancreaticoduodenectomy with vascular resection, open: Absolute risk of venous thromboembolism and bleeding among 
patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,076 (2) No serious limitations No serious limitations No serious limitations No serious limitations 9.57 Low: 6.58 Medium: 13.17 High: 26.34 Moderate 

Fatal venous thromboembolism 

1,076 (2) No serious limitations No serious limitations No serious limitations No serious limitations 0.36 Low: 0.25 Medium: 0.49 High: 0.98 Low 

Symptomatic splanchnic vein thrombosis§ 

350 (2) Serious limitations No serious limitations No serious limitations Serious limitations 5.27 5.27 Very low 

Non-fatal bleeding requiring reintervention 

120 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0.47 0.47 Very low 

Non-fatal bleeding leading to transfusion 

990 (3) No serious limitations Serious limitations No serious limitations Serious limitations 15.98 15.98 Very low 

Fatal bleeding 

120 (1) No serious limitations No serious limitations No serious limitations Very serious limitations 0.02 0.02 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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99. Evidence profile 99. Gastrectomy, minimally-invasive: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

22,636 (18) Serious limitations No serious limitations No serious limitations No serious limitations 0.73 Low: 0.53 Medium: 1.06 High: 2.12 Low 

Fatal venous thromboembolism 

22,636 (18) Serious limitations No serious limitations No serious limitations No serious limitations 0.03 Low: 0.02 Medium: 0.04 High: 0.08 Very Low 

Symptomatic splanchnic vein thrombosis§ 

1,470 (2) Serious limitations No serious limitations No serious limitations No serious limitations 0.15 0.15 Low 

Non-fatal bleeding requiring reintervention 

2,562 (7) No serious limitations No serious limitations No serious limitations No serious limitations 0.33 0.33 Moderate 

Non-fatal bleeding leading to transfusion 

13,345 (3) Serious limitations Serious limitations No serious limitations No serious limitations 2.54 2.54 Very low 

Fatal bleeding 

2,562 (7) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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100. Evidence profile 100. Gastrectomy, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

22,182 (17) Serious limitations No serious limitations No serious limitations No serious limitations 0.59 Low: 0.42 Medium: 0.85 High: 1.69 Low 

Fatal venous thromboembolism 

22,182 (17) Serious limitations No serious limitations No serious limitations No serious limitations 0.02 Low: 0.02 Medium: 0.03 High: 0.06 Very Low 

Symptomatic splanchnic vein thrombosis§ 

1,355 (1) Serious limitations No serious limitations No serious limitations No serious limitations 0.07 0.07 Low 

Non-fatal bleeding requiring reintervention 

1,971 (4) No serious limitations No serious limitations No serious limitations No serious limitations 0.40 0.40 Moderate 

Non-fatal bleeding leading to transfusion 

13,245 (2) Serious limitations No serious limitations No serious limitations No serious limitations 4.50 4.50 Low 

Fatal bleeding 

1,971 (4) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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101. Evidence profile 101. Gastrectomy, robotic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,042 (5) Serious limitations Serious limitations No serious limitations No serious limitations 3.05 Low: 2.03 Medium: 4.05 High: 8.11 Very low 

Fatal venous thromboembolism 

1,042 (5) Serious limitations Serious limitations No serious limitations No serious limitations 0.11 Low: 0.08 Medium: 0.15 High: 0.3 Very low 

Symptomatic splanchnic vein thrombosis§ 

115 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.43 0.43 Very low 

Non-fatal bleeding requiring reintervention 

950 (5) No serious limitations No serious limitations No serious limitations Serious limitations 0.21¶ 0.21¶ Low 

Non-fatal bleeding leading to transfusion 

100 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.69 0.69 Very low 

Fatal bleeding 

100 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.01 0.01 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
¶Reported median estimate in eligible studies for this procedure was 0,0%. As a real underlying risk of 0,0% is improbable we used average instead of median.  
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102. Evidence profile 102. Gastrectomy, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

77,629 (13) Serious limitations Serious limitations No serious limitations No serious limitations 0.34 Low: 0.23 Medium: 0.46 High: 0.92 Very low 

Fatal venous thromboembolism 

77,629 (13) Serious limitations Serious limitations No serious limitations No serious limitations 0.01 Low: 0.01 Medium: 0.02 High: 0.03 Very low 

Symptomatic splanchnic vein thrombosis§ 

3,256 (1) Serious limitations No serious limitations No serious limitations No serious limitations 0.37 0.37 Low 

Non-fatal bleeding requiring reintervention 

1,258 (3) Serious limitations No serious limitations No serious limitations No serious limitations 0.37 0.37 Low 

Non-fatal bleeding leading to transfusion 

46,050 (2) Serious limitations Serious limitations No serious limitations No serious limitations 11.17 11.17 Very low 

Fatal bleeding 

1,258 (3) Serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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103. Evidence profile 103. Subtotal gastrectomy, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,750 (4) No serious limitations No serious limitations No serious limitations No serious limitations 0.50 Low: 0.34 Medium: 0.68 High: 1.37 Moderate 

Fatal venous thromboembolism 

1,750 (4) No serious limitations No serious limitations No serious limitations No serious limitations 0.02 Low: 0.01 Medium: 0.03 High: 0.05 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

61 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 1.09 1.09 Very low 

Non-fatal bleeding leading to transfusion 

                

Fatal bleeding 

61 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.04 0.04 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
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104. Evidence profile 104. Total gastrectomy, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

15,097 (3) Serious limitations No serious limitations No serious limitations No serious limitations 0.86 Low: 0.64 Medium: 1.28 High: 2.56 Low 

Fatal venous thromboembolism 

15,097 (3) Serious limitations No serious limitations No serious limitations No serious limitations 0.03 Low: 0.02 Medium: 0.05 High: 0.1 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

                

Non-fatal bleeding leading to transfusion 

13,245 (2) Serious limitations No serious limitations No serious limitations No serious limitations 4.50 4.50 Low 

Fatal bleeding 

13245 (2) Serious limitations Serious limitations No serious limitations No serious limitations 0.04 0.04 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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105. Evidence profile 105. Subtotal gastrectomy, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

5,568 (4) Serious limitations No serious limitations No serious limitations No serious limitations 0.46 Low: 0.28 Medium: 0.56 High: 1.11 Low 

Fatal venous thromboembolism 

5,568 (4) Serious limitations No serious limitations No serious limitations No serious limitations 0.02 Low: 0.01 Medium: 0.02 High: 0.04 Very Low 

Symptomatic splanchnic vein thrombosis§ 
                

Non-fatal bleeding requiring reintervention 

310 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.43 0.43 Low 

Non-fatal bleeding leading to transfusion 

403 (1) Serious limitations No serious limitations No serious limitations Serious limitations 2.56 2.56 Very low 

Fatal bleeding 

310 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.02 0.02 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§We did not model splanchnic vein thrombosis estimates for timing, use of thromboprophylaxis or patient risk factors as we did not find available evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for 
SVT.  
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106. Evidence profile 106. Total gastrectomy, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

47,938 (5) Serious limitations Serious limitations No serious limitations No serious limitations 0.81 Low: 0.61 Medium: 1.21 High: 2.43 Very low 

Fatal venous thromboembolism 

47,938 (5) Serious limitations Serious limitations No serious limitations No serious limitations 0.03 Low: 0.02 Medium: 0.05 High: 0.09 Very low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

                

Non-fatal bleeding leading to transfusion 

45,647 (2) Serious limitations Serious limitations No serious limitations No serious limitations 11.16 11.16 Very low 

Fatal bleeding 

45,647 (2) Serious limitations Serious limitations No serious limitations No serious limitations 0.10 0.10 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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107. Evidence profile 107. Gastrectomy, minimally-invasive, in Asia: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

20,995 (15) Serious limitations No serious limitations No serious limitations No serious limitations 0.40 Low: 0.29 Medium: 0.58 High: 1.16 Low 

Fatal venous thromboembolism 

20,995 (15) Serious limitations No serious limitations No serious limitations No serious limitations 0.02 Low: 0.01 Medium: 0.02 High: 0.04 Very Low 

Symptomatic splanchnic vein thrombosis§ 

1,470 (2) Serious limitations No serious limitations No serious limitations No serious limitations 0.15 0.15 Low 

Non-fatal bleeding requiring reoperation 

2,413 (6) No serious limitations No serious limitations No serious limitations No serious limitations 0.30 0.30 Moderate 

Non-fatal bleeding leading to transfusion 

13,345 (3) Serious limitations Serious limitations No serious limitations No serious limitations 2.54 2.54 Very low 

Fatal bleeding 

2,413 (6) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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108. Evidence profile 108. Gastrectomy, laparoscopic, in Asia: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

20,852 (14) Serious limitations No serious limitations No serious limitations No serious limitations 0.32 Low: 0.23 Medium: 0.45 High: 0.91 Low 

Fatal venous thromboembolism 

20,852 (14) Serious limitations No serious limitations No serious limitations No serious limitations 0.01 Low: 0.01 Medium: 0.02 High: 0.03 Very Low 

Symptomatic splanchnic vein thrombosis§ 
1,355 (1) Serious limitations No serious limitations No serious limitations No serious limitations 0.07 0.07 Low 

Non-fatal bleeding requiring reintervention 
1,910 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.33 0.33 Moderate 

Non-fatal bleeding leading to transfusion 
13,245 (2) Serious limitations Serious limitations No serious limitations No serious limitations 4.50 4.50 Very low 

Fatal bleeding 
1,910 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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109. Evidence profile 109. Gastrectomy, robotic, in Asia: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

819 (4) No serious limitations No serious limitations No serious limitations Serious limitations 2.14 Low: 1.42 Medium: 2.84 High: 5.69 Low 

Fatal venous thromboembolism 

819 (4) No serious limitations No serious limitations No serious limitations Serious limitations 0.08 Low: 0.05 Medium: 0.11 High: 0.21 Very Low 

Symptomatic splanchnic vein thrombosis§ 

115 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.43 0.43 Very low 

Non-fatal bleeding requiring reintervention 
950 (5) No serious limitations No serious limitations No serious limitations Serious limitations 0.21¶ 0.21¶ Low 

Non-fatal bleeding leading to transfusion 

100 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.69 0.69 Very low 

Fatal bleeding 

100 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.01 0.01 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
¶Reported median estimate in eligible studies for this procedure was 0,0%. As a real underlying risk of 0,0% is improbable we used average instead of median..  
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110. Evidence profile 110. Gastrectomy, open, in Asia: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

54,950 (8) Serious limitations No serious limitations No serious limitations No serious limitations 0.20 Low: 0.15 Medium: 0.3 High: 0.6 Low 

Fatal venous thromboembolism 

54,950 (8) Serious limitations No serious limitations No serious limitations No serious limitations 0.01 Low: 0.01 Medium: 0.01 High: 0.02 Very Low 

Symptomatic splanchnic vein thrombosis§ 
3,256 (1) Serious limitations No serious limitations No serious limitations No serious limitations 0.37 0.37 Low 

Non-fatal bleeding requiring reintervention 
768 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.28 0.28 Very low 

Non-fatal bleeding leading to transfusion 
46,050 (2) Serious limitations Serious limitations No serious limitations No serious limitations 11.17 11.17 Very low 

Fatal bleeding 
768 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.01 0.01 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.  
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111. Evidence profile 111. Subtotal gastrectomy, laparoscopic, in Asia: Absolute risk of venous thromboembolism and bleeding among patients 
not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,689 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.40 Low: 0.24 Medium: 0.49 High: 0.97 Moderate 

Fatal venous thromboembolism 

1,689 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.02 Low: 0.01 Medium: 0.02 High: 0.04 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

        

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 
        

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
We did not find any studies including robotic procedures for this procedure. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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112. Evidence profile 112. Total gastrectomy, laparoscopic, in Asia: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

15,097 (3) Serious limitations No serious limitations No serious limitations No serious limitations 0.85 Low: 0.63 Medium: 1.26 High: 2.53 Low 

Fatal venous thromboembolism 

15,097 (3) Serious limitations No serious limitations No serious limitations No serious limitations 0.03 Low: 0.02 Medium: 0.05 High: 0.09 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

                

Non-fatal bleeding leading to transfusion 
13,245 (2) Serious limitations Serious limitations No serious limitations No serious limitations 4.50 4.50 Very low 

Fatal bleeding 

13245 (2) Serious limitations Serious limitations No serious limitations No serious limitations 0.04 0.04 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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113. Evidence profile 113. Subtotal gastrectomy, open, in Asia: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

3,987 (3) Serious limitations No serious limitations No serious limitations No serious limitations 0.16 Low: 0.12 Medium: 0.24 High: 0.48 Low 

Fatal venous thromboembolism 

3,987 (3) Serious limitations No serious limitations No serious limitations No serious limitations 0.01 Low: 0 Medium: 0.01 High: 0.02 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

        

Non-fatal bleeding leading to transfusion 

403 (1) Serious limitations No serious limitations No serious limitations Serious limitations 2.56 2.56 Very low 

Fatal bleeding 

403 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.02 0.02 Very low! 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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114. Evidence profile 114. Total gastrectomy, open, in Asia: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

46,939 (4) Serious limitations No serious limitations No serious limitations No serious limitations 0.52 Low: 0.4 Medium: 0.8 High: 1.61 Low 

Fatal venous thromboembolism 

46,939 (4) Serious limitations No serious limitations No serious limitations No serious limitations 0.02 Low: 0.01 Medium: 0.03 High: 0.06 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

                

Non-fatal bleeding leading to transfusion 
45,647 (2) Serious limitations Serious limitations No serious limitations No serious limitations 11.16 11.16 Very low 

Fatal bleeding 
45,647 (2) Serious limitations Serious limitations No serious limitations No serious limitations 0.10 0.10 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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115. Evidence profile 115. Gastrectomy, minimally-invasive, in non-Asian countries: Absolute risk of venous thromboembolism and bleeding 
among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of 
participants 

(studies) 
Risk of Bias Inconsistency Indirectness Imprecision 

Best (median) 
estimate across all 

risk strata (%)* 
Best (median estimate) by patient risk strata (%)† 

Overall 
certainty in 
estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,553 (3) Serious limitations Serious limitations No serious limitations No serious limitations 2.48 Low: 1.69 Medium: 3.39 High: 6.78 Very low 

Fatal venous thromboembolism 

1,553 (3) Serious limitations Serious limitations No serious limitations No serious limitations 0.09 Low: 0.06 Medium: 0.13 High: 0.25 Very low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

61 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 1.08 1.08 Very low 

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 

61 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.04 0.04 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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116. Evidence profile 116. Gastrectomy, laparoscopic, in non-Asian countries: Absolute risk of venous thromboembolism and bleeding among 
patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,330 (3) Serious limitations Serious limitations No serious limitations No serious limitations 2.48 Low: 1.69 Medium: 3.39 High: 6.78 Very low 

Fatal venous thromboembolism 

1,330 (3) Serious limitations Serious limitations No serious limitations No serious limitations 0.09 Low: 0.06 Medium: 0.13 High: 0.25 Very low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reoperation 

61 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 1.09 1.09 Very low 

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 

61 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.04 0.04 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
We did not find any studies including robotic procedures for this procedure. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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117. Evidence profile 117. Gastrectomy, robotic, in non-Asian countries: Absolute risk of venous thromboembolism and bleeding among patients 
not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

223 (1) Serious limitations No serious limitations No serious limitations Serious limitations 11.59 Low: 7.92 Medium: 15.85 High: 31.69 Very low 

Fatal venous thromboembolism 

223 (1) Serious limitations No serious limitations No serious limitations Serious limitations 0.43 Low: 0.3 Medium: 0.59 High: 1.18 Very low 

Symptomatic splanchnic vein thrombosis 

        

Non-fatal bleeding requiring reoperation 

        

Non-fatal bleeding leading to transfusion 

        

Fatal bleeding 

        

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
¶Reported median estimate in eligible studies for this procedure was 0,0%. As a real underlying risk of 0,0% is improbable we used average instead of median..  
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118. Evidence profile 118. Gastrectomy, open, in non-Asian countries: Absolute risk of venous thromboembolism and bleeding among patients 
not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

22,679 (5) Serious limitations Serious limitations No serious limitations No serious limitations 3.14 Low: 1.8 Medium: 3.61 High: 7.21 Very low 

Fatal venous thromboembolism 

22,679 (5) Serious limitations Serious limitations No serious limitations No serious limitations 0.12 Low: 0.07 Medium: 0.13 High: 0.27 Very low 

Symptomatic splanchnic vein thrombosis 
        

Non-fatal bleeding requiring reoperation 

490 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.40 0.40 Low 

Non-fatal bleeding leading to transfusion 
        

Fatal bleeding 

490 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.01 0.01 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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119. Evidence profile 119. Subtotal gastrectomy, laparoscopic, in non-Asian countries: Absolute risk of venous thromboembolism and bleeding 
among patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

61 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 2.48 Low: 1.69 Medium: 3.39 High: 6.78 Very low 

Fatal venous thromboembolism 

61 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.09 Low: 0.06 Medium: 0.13 High: 0.25 Very low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reoperation 

61 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 1.09 1.09 Very low 

Non-fatal bleeding leading to transfusion 
                

Fatal bleeding 

61 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.04 0.04 Very low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
We did not find any studies including robotic procedures for this procedure. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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120. Evidence profile 120. Subtotal gastrectomy, open, in non-Asian countries: Absolute risk of venous thromboembolism and bleeding among 
patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

1,581 (1) No serious limitations No serious limitations No serious limitations No serious limitations 2.40 Low: 1.38 Medium: 2.75 High: 5.51 Moderate 

Fatal venous thromboembolism 

1,581 (1) No serious limitations No serious limitations No serious limitations No serious limitations 0.09 Low: 0.05 Medium: 0.1 High: 0.21 Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reoperation 
310 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.43 0.43 Low 

Non-fatal bleeding leading to transfusion 

        

Fatal bleeding 
310 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.02 0.02 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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121. Evidence profile 121. Total gastrectomy, open, in non-Asian countries: Absolute risk of venous thromboembolism and bleeding among 
patients not receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk strata (%)† 
Overall certainty 

in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

999 (1) No serious limitations No serious limitations No serious limitations Serious limitations 4.32 Low: 2.87 Medium: 5.74 High: 11.49 Low 

Fatal venous thromboembolism 

999 (1) No serious limitations No serious limitations No serious limitations Serious limitations 0.16 Low: 0.11 Medium: 0.21 High: 0.43 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reoperation 

                

Non-fatal bleeding leading to transfusion 
        

Fatal bleeding 
        

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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122. Evidence profile 122. Gastric bypass, minimally-invasive: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

286,668 (8) No serious limitations No serious limitations No serious limitations No serious limitations 0.60 Medium: 0.50 High: 0.99 Moderate 

Fatal venous thromboembolism 

286,668 (8) No serious limitations No serious limitations No serious limitations No serious limitations 0.02 Medium: 0.02 High: 0.04 Low 

Symptomatic splanchnic vein thrombosis 

55 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.00 0.00 Very low 

Non-fatal bleeding requiring reintervention 

119,535 (6) No serious limitations Serious limitations No serious limitations No serious limitations 0.25 0.25 Very low 

Non-fatal bleeding leading to transfusion 

109,699 (6) No serious limitations No serious limitations No serious limitations No serious limitations 0.39 0.39 Moderate 

Fatal bleeding 

109,699 (6) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
For VTE we found 2 studies with 616 patients with very low risk of bias and 6 studies with 286,052 patients with low risk of bias. For bleeding requiring reoperation we found 2 studies with 616 patients with very low risk of bias and 4 low 
risk of bias studies with 118,919 patients. For bleeding leading to transfusion, we found 2 studies with 616 patients with very low risk of bias and 4 low risk of bias studies with 109,083 patients. Therefore, we excluded moderate and 
high risk of bias studies from non-fatal and fatal symptomatic venous thromboembolism, bleeding requiring reoperation and bleeding requiring transfusion estimates. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. For bariatric surgery, all patients are at medium or high risk of VTE (all have body mass index of 35 or more). 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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123. Evidence profile 123. Gastric bypass, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

280,751 (7) No serious limitations No serious limitations No serious limitations No serious limitations 0.49 Medium: 0.41 High: 0.82 Moderate 

Fatal venous thromboembolism 

280,751 (7) No serious limitations No serious limitations No serious limitations No serious limitations 0.02 Medium: 0.02 High: 0.03 Low 

Symptomatic splanchnic vein thrombosis 

55 (1) Serious limitations No serious limitations No serious limitations Very serious limitations 0.00 0.00 Very low 

Non-fatal bleeding requiring reintervention 

119,435 (6) No serious limitations Serious limitations No serious limitations No serious limitations 0.25 0.25 Low 

Non-fatal bleeding leading to transfusion 

103,882 (5) No serious limitations No serious limitations No serious limitations No serious limitations 0.51 0.51 Moderate 

Fatal bleeding 

119,435 (6) No serious limitations Serious limitations No serious limitations No serious limitations 0.01 0.01 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
We excluded moderate and high risk of bias studies from symptomatic non-fatal and fatal venous thromboembolism, bleeding requiring reoperation and bleeding requiring transfusion estimates 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. For bariatric surgery, all patients are at medium or high risk of VTE (all have body mass index of 35 or more). 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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124. Evidence profile 124. Gastric bypass, robotic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

7,453 (7) No serious limitations Serious limitations No serious limitations No serious limitations 1.48 Medium: 1.23 High: 2.45 Low 

Fatal venous thromboembolism 

7,453 (7) No serious limitations Serious limitations No serious limitations No serious limitations 0.06 Medium: 0.05 High: 0.09 Very Low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

436 (4) Serious limitations No serious limitations No serious limitations Serious limitations 0.33¶ 0.33¶ Very low 

Non-fatal bleeding leading to transfusion 

6,063 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.47 0.47 Moderate 

Fatal bleeding 

6,063 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. For bariatric surgery, all patients are at medium or high risk of VTE (all have body mass index of 35 or more). 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
¶Reported median estimate in eligible studies for this outcome was 0.0%. As real underlying risk of 0.0% is improbable we used average instead of median.  
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125. Evidence profile 125. Gastric bypass, open: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

68,017 (18) Serious limitations Serious limitations No serious limitations No serious limitations 1.31 Medium: 1.09 High: 2.17 Very low 

Fatal venous thromboembolism 

68,017 (18) Serious limitations Serious limitations No serious limitations No serious limitations 0.05 Medium: 0.04 High: 0.08 Very low 

Symptomatic splanchnic vein thrombosis 
                

Non-fatal bleeding requiring reintervention 

3,256 (4) No serious limitations No serious limitations No serious limitations No serious limitations 0.18 0.18 Moderate 

Non-fatal bleeding leading to transfusion 

2,906 (5) No serious limitations No serious limitations No serious limitations No serious limitations 0.82 0.82 Moderate 

Fatal bleeding 

3,256 (4) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. For bariatric surgery, all patients are at medium or high risk of VTE (all have body mass index of 35 or more). 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates.  
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126. Evidence profile 126. Sleeve gastrectomy, minimally-invasive: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

470,221 (14) No serious limitations No serious limitations No serious limitations No serious limitations 0.26 Medium: 0.22 High: 0.44 Moderate 

Fatal venous thromboembolism 

470,221 (14) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 Medium: 0.01 High: 0.02 Low 

Symptomatic splanchnic vein thrombosis§ 

6,042 (9) Serious limitations Serious limitations No serious limitations No serious limitations 0.26 0.26 Very low 

Non-fatal bleeding requiring reintervention 

316,048 (7) No serious limitations No serious limitations No serious limitations No serious limitations 0.26¶ 0.26¶ Moderate 

Non-fatal bleeding leading to transfusion 

331,729 (8) No serious limitations Serious limitations No serious limitations No serious limitations 0.37 0.37 Low 

Fatal bleeding 

316,048 (7) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
For VTE we found 4 studies with 1061 patients with very low risk of bias and 10 studies with 469,160 patients with low risk of bias. For bleeding requiring reoperation we found 3 studies with 534 patients with very low risk of bias and 4 
low risk of bias studies with 315,514 patients. For bleeding leading to transfusion, we found 3 studies with 759 patients with very low risk of bias and 5 low risk of bias studies with 330,970 patients. Therefore, we excluded moderate and 
high risk of bias studies from symptomatic non-fatal and fatal venous thromboembolism, bleeding requiring reoperation and bleeding requiring transfusion estimates. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. For bariatric surgery, all patients are at medium or high risk of VTE (all have body mass index of 35 or more). 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors.¶Reported median estimate in eligible studies for this procedure was 0,0%. As a real underlying risk of 0,0% is improbable we used average instead of median.  
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127. Evidence profile 127. Sleeve gastrectomy, laparoscopic: Absolute risk of venous thromboembolism and bleeding among patients not 
receiving prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

457,309 (13) No serious limitations No serious limitations No serious limitations No serious limitations 0.24 Medium: 0.20 High: 0.40 Moderate 

Fatal venous thromboembolism 

457,309 (13) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 Medium: 0.01 High: 0.01 Low 

Symptomatic splanchnic vein thrombosis§ 

5,168 (7) Serious limitations Serious limitations No serious limitations No serious limitations 0.13 0.13 Very low 

Non-fatal bleeding requiring reintervention 

316,048 (7) No serious limitations No serious limitations No serious limitations No serious limitations 0.26¶ 0.26¶ Moderate 

Non-fatal bleeding leading to transfusion 

318,817 (7) No serious limitations Serious limitations No serious limitations No serious limitations 0.49 0.49 Low 

Fatal bleeding 

316,048 (7) No serious limitations No serious limitations No serious limitations No serious limitations 0.01 0.01 Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
We excluded moderate and high risk of bias studies from symptomatic non-fatal and fatal venous thromboembolism, bleeding requiring reoperation and bleeding requiring transfusion estimates. 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. For bariatric surgery, all patients are at medium or high risk of VTE (all have body mass index of 35 or more). 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
¶Reported median estimate in eligible studies for this procedure was 0,0%. As a real underlying risk of 0,0% is improbable we used average instead of median. 
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128. Evidence profile 128. Sleeve gastrectomy, robotic: Absolute risk of venous thromboembolism and bleeding among patients not receiving 
prophylaxis 

Quality assessment Summary of findings 

No of participants 
(studies) 

Risk of Bias Inconsistency Indirectness Imprecision 
Best (median) 

estimate across all 
risk strata (%)* 

Best (median estimate) by patient risk 
strata (%)† 

Overall certainty 
in estimates‡ 

Non-fatal symptomatic venous thromboembolism 

13,457 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.93 Medium: 0.77 High: 1.55 Moderate 

Fatal venous thromboembolism 

13,457 (3) No serious limitations No serious limitations No serious limitations No serious limitations 0.03 Medium: 0.03 High: 0.06 Low 

Symptomatic splanchnic vein thrombosis§ 

874 (2) Serious limitations No serious limitations No serious limitations Serious limitations 0.64 0.64 Very low 

Non-fatal bleeding requiring reintervention 

545 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.44 0.44 Low 

Non-fatal bleeding leading to transfusion 

13,323 (2) No serious limitations No serious limitations No serious limitations No serious limitations 1.02 1.02 Moderate 

Fatal bleeding 

545 (2) No serious limitations No serious limitations No serious limitations Serious limitations 0.02 0.02 Very Low 

Bleeding leading to hemoglobin below 70g/L (7g/dL) 
                

Blank spaces indicate absence of information 
* Estimate represents absolute risk in percent. Our median best estimates include fatal and non-fatal events. Based on data from included studies, we estimated case fatality rates as follows: 3.6% for VTE, 3.6% for bleeding leading to 
reintervention, and 0.9% for bleeding leading to transfusion, and used this information to calculate outcome estimates. For instance, we multiplied the median VTE estimate by 0.964 for non-fatal VTE and by 0.036 for fatal VTE (if both 
reintervention and transfusion rates were available, we preferred reintervention estimates for calculation of fatal bleeding estimate). 
† Risk factors included 1) age more than 75 years, 2) obesity (body mass index of 35 or more), 3) VTE in a first degree relative (parents, full siblings, or children), and 4) prior VTE. We assumed that patients with any combination of two or 
more risk factors had a risk ratio of 4. Using these risk factors, we then categorized risk of VTE as low, medium, and high risk. For bariatric surgery, all patients are at medium or high risk of VTE (all have body mass index of 35 or more). 
‡ Options for certainty in estimates are high, moderate, low, and very low. Evidence begins as high and is rated down for serious risk of bias, inconsistency, imprecision, or indirectness. We always rated down once due to uncertainty in 
the patient VTE risk factors and models of timing of VTE and bleeding. For fatal VTE and fatal bleeding we always rated down once for uncertainty in our case fatality rate estimates. 
§ The best median estimate for symptomatic splanchnic vein thrombosis is median value of reported estimates. As we did not find evidence for timing of SVT, effect of thromboprophylaxis on SVT or patient risk factors for SVT, we did 
not model splanchnic vein thrombosis estimates for these factors. 
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4. General abdominal surgery supplementary tables 1-6 

 

1. Characteristics of individual studies in general abdominal surgery 

Reference Year 
Country/ 
Countries 

Patients 
(n) 

Age Mean 
(SD)* 

Female (%) Malignantancy (%) 
Length of 

stay (Days) 
Recruitment First 

year 
Recruitment Last 

year 
Study type 

                      

Appendectomy, laparoscopic 

Nguyen 2007 USA 24509   61  2 2002 2006 Multicenter in one country 

Hemmila 2010 USA 15445 38 (16) 48   1† 2005 2007 Multicenter in one country 

Brugger 2011 Switzerland 7446 31†  56  4 1995 2006 Multicenter in one country 

Alizadeh 2017 USA 168963 48 (17) 62     2005 2014 Multicenter in one country 

Chung 2019 Taiwan 52767 43 (17) 49   2000 2012 Multicenter in one country 

Garcia 2019 USA 83712 44 (18) 48     2012 2014 Multicenter in one country 

Appendectomy, open 

Nguyen 2007 USA 25554   61  3 2002 2006 Multicenter in one country 

Hemmila 2010 USA 6030 41 (17) 42 0 2† 2005 2007 Multicenter in one country 

Chung 2019 Taiwan 193845 43 (17) 49   2000 2012 Multicenter in one country 

Garcia 2019 USA 12665 44 (18) 48     2012 2014 Multicenter in one country 

Appendectomy, laparoscopic, emergency 

Brugger 2011 Switzerland 7446 31†  56  4 1995 2006 Multicenter in one country 

Sakran 2019 USA 65017 50 (17) 51     2013 2015 Multicenter in one country 

Appendectomy, open, emergency 

Sakran 2019 USA 6292 50 (17) 51     2013 2015 Multicenter in one country 

Cholecystectomy, conversion to open 
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Persson§ 2012 Sweden 3768 50†  68 0   2005 2010 Multicenter in one country 

Cholecystectomy, laparoscopic 

Blake 2001 USA 587 45 (20) 79   2 1996 2000 One center, multiple surgeons 

Schaepkens Van 
Riempst§ 

2002 Belgium 238 55  71  5 1995 1999 Multicenter in one country 

Engbaek 2006 Denmark 258         1996 2000 Multicenter in one country 

Lindberg§ 2006 Sweden 50 51 (9) 62   1999 2001 One center, multiple surgeons 

Nguyen 2007 USA 50527   61   3 2002 2006 Multicenter in one country 

Rathore 2007 UK 164 48†  80  0 2002 2004 One center, multiple surgeons 

Triantafyllidis 2009 Greece 1009 48 (16) 77 0 17 2000 2008 One center, multiple surgeons 

Ingraham 2010 USA 58659 48 (26)† 73  2 2005 2008 Multicenter in one country 

Ntourakis 2011 Greece 119 58 (15) 59 0   2005 2006 One center, multiple surgeons 

Hasbahceci§ 2012 Turkey 1557 54 (12) 78  1† 2000 2010 One center, multiple surgeons 

Pakaneh 2012 Iran 100 49 (4) 90     not specified not specified One center, multiple surgeons 

Persson§ 2012 Sweden 42271 50†  68 0  2005 2010 Multicenter in one country 

Stein 2014 USA 4107430 52 (20) 70   6† 1998 2009 Multicenter in one country 

Suuronen 2015 Finland 17175 52 (15) 73 0 3 2002 2007 Multicenter in one country 

Donkervoort 2016 Netherlands 4359 50 (23)† 54     2002 2012 Multicenter in one country 

Ulrych 2016 Czech Republic 90 53 (23)†  0 3† 2011 2012 One center, multiple surgeons 

Gundogdu 2017 Turkey 1485 49†  75     2005 2015 One center, multiple surgeons 

Rosero 2017 USA 230745   75 0 3† 2009 2011 Multicenter in one country 

Sepassi 2018 USA 518       4† 2014 2015 Multicenter in one country 

Coelho 2019 Brazil 1645 50 (15) 67 0  2011 2018 One center, multiple surgeons 

Rysmakhanov 2019 Kazakhstan 1658 52 (9) 75     2010 2019 One center, multiple surgeons 

Ross 2020 USA 256726 55 (17) 44  3 2005 2016 Multicenter in one country 

Cholecystectomy, laparoscopic, elective 
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Schaepkens Van 
Riempst§ 

2002 Belgium 238 55  71   4 1995 1999 Multicenter in one country 

Rathore 2007 UK 164 48†  80  0 2002 2004 One center, multiple surgeons 

Ntourakis 2011 Greece 119 58 (15) 59 0   2005 2006 One center, multiple surgeons 

Ulrych 2016 Czech Republic 90 53 (23)†  0 3† 2011 2012 One center, multiple surgeons 

Gundogdu 2017 Turkey 1485 49†  75     2005 2015 One center, multiple surgeons 

Sepassi 2018 USA 518     4† 2014 2015 Multicenter in one country 

Cholecystectomy, laparoscopic, emergency 

Sakran 2019 USA 11266 50 (17) 51     2013 2015 Multicenter in one country 

Cholecystectomy, open 

Nguyen 2007 USA 14513   61   7 2002 2006 Multicenter in one country 

Ingraham 2010 USA 6852 61 (24)† 50  6† 2005 2008 Multicenter in one country 

Persson§ 2012 Sweden 4370 50†  68 0   2005 2010 Multicenter in one country 

Suuronen 2015 Finland 4942 63 (15) 51 0 8 2002 2007 Multicenter in one country 

Sakran 2019 USA 1447 50 (17) 51     2013 2015 Multicenter in one country 

Ross 2020 USA 37311 55 (17) 44   2005 2016 Multicenter in one country 

Cholecystectomy, open, emergency 

Sakran 2019 USA 1447 50 (17) 51     2013 2015 Multicenter in one country 

Hernia repair, groin, laparoscopic 

Al-Sahaf 2008 Ireland 108 55†  1     2001 2005 Single surgeon series 

Srsen 2008 Croatia 82 60 (14) 2  2 2006 2006 One center, multiple surgeons 

Meyer 2013 
France, Japan, 
Spain, Brazil 

4565 55 (15) 15     2001 2011 Multinational 

Wakasugi 2016 Japan 365 67 (9) 11   2012 2015 One center, multiple surgeons 

Wakasugi 2017 Japan 350 67 (12) 12     2012 2015 One center, multiple surgeons 

Mita 2020 Japan 413 66 (1) 9   2013 2017 One center, multiple surgeons 

Perez 2020 USA 5282 66 (21)† 17   3† 2009 2015 Multicenter in one country 

Wang 2020 China 7110 61 (17) 11   2017 2017 Multicenter in one country 

Yang§ 2019 China 144 64 (16) 0     2016 2018 One center, multiple surgeons 
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Hernia repair, groin, open 

Holzheimer 2007 Germany 300 51†  27 0       One center, multiple surgeons 

Srsen 2008 Croatia 134 60 (14) 2  2 2006 2006 One center, multiple surgeons 

Bessa 2015 Egypt 234 56 (18) 9 0 3 2003 2013 One center, multiple surgeons 

Lozano 2015 Spain 218 49 (9) 19   2007 2008 One center, multiple surgeons 

Nilsson 2016 Sweden 140567 60 (15) 8     2002 2011 Multicenter in one country 

Tastaldi 2019 USA 257 72 (23)† 38  3† 2005 2015 One center, multiple surgeons 

Liu 2020 China 146 75†  13   5† 2013 2016 One center, multiple surgeons 

Perez 2020 USA 36575 69 (25)† 19  2† 2009 2015 Multicenter in one country 

Poudel§ 2020 Japan 4870 59 (15) 17     2008 2019 Single surgeon series 

Wang 2020 China 6776 61 (17) 11   2017 2017 Multicenter in one country 

Hernia repair, groin, minimally-invasive, elective 

Srsen 2008 Croatia 82 60 (14) 2   2 2006 2006 One center, multiple surgeons 

Meyer 2013 
France, Japan, 
Spain, Brazil 

4565 55 (15) 15   2001 2011 Multinational 

Mita 2020 Japan 413 66 (1) 9     2013 2017 One center, multiple surgeons 

Yang§ 2019 China 144 64 (16) 0   2016 2018 One center, multiple surgeons 

Hernia repair, groin, open, elective 

Srsen 2008 Croatia 134 60 (14) 2   2 2006 2006 One center, multiple surgeons 

Lozano 2015 Spain 218 49 (9) 19   2007 2008 One center, multiple surgeons 

Nilsson 2016 Sweden 132801 60 (15) 7     2002 2011 Multicenter in one country 

Hernia repair, groin, open, emergency 

Bessa 2015 Egypt 234 56 (18) 9 0 3 2003 2013 One center, multiple surgeons 

Nilsson 2016 Sweden 7766 70 (17) 24   2002 2011 Multicenter in one country 

Tastaldi 2019 USA 257 72 (23)† 38   3† 2005 2015 One center, multiple surgeons 

Liu 2020 China 146 75†  13  5† 2013 2016 One center, multiple surgeons 

Hernia repair, ventral, laparoscopic 

Lomanto 2006 Singapore 50 56 (11) 84   3 2000 2004 One center, multiple surgeons 

Ferrari 2008 Italy 100 64 (16) 56  5 2002 2007 One center, multiple surgeons 

Sharma 2011 India 1242 46 (18) 63   2 1992 2005 One center, multiple surgeons 
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Aher 2015 USA 26286 55 (14) 54 1  2009 2012 Multicenter in one country 

Warren 2017 USA 103 60 (13) 73   2† 2013 2015 One center, multiple surgeons 

Boules 2018 USA 361 57 (13)  1  1995 2014 One center, multiple surgeons 

Ross 2020 USA 33630 55 (17) 44     2005 2016 Multicenter in one country 

Zolin 2020 USA 81 55 (20)† 65 0 1† 2013 2016 One center, multiple surgeons 

Hernia repair, ventral, open 

Schmidbauer 2005 Germany 175 58 (14) 44     1996 2001 One center, multiple surgeons 

Aher 2015 USA 90721 54 (15) 47 1  2009 2012 Multicenter in one country 

Basta 2016 USA 142   49   7 2007 2014 Single surgeon series 

Ulrych 2016 Czech Republic 126 58 (25)†  0 3† 2011 2012 One center, multiple surgeons 

Bittner 2018 USA 76 55 (14) 54   6† 2015 2016 One center, multiple surgeons 

Kraft 2019 USA 175 55 (16) 57  7 2013 2018 Single surgeon series 

Ross 2020 USA 128513 55 (17) 44     2005 2016 Multicenter in one country 

Zolin 2020 USA 105 57 (18)† 53 0 3† 2013 2016 One center, multiple surgeons 

Hernia repair, ventral, robotic 

Warren 2017 USA 53 53 (12) 58   1† 2013 2015 One center, multiple surgeons 

Hernia repair, ventral, laparoscopic, elective 

Lomanto 2006 Singapore 50 56 (11) 84   3 2000 2004 One center, multiple surgeons 

Aher 2015 USA 26286 55 (14) 54 1  2009 2012 Multicenter in one country 

Boules 2018 USA 361 57 (13)   1   1995 2014 One center, multiple surgeons 

Zolin 2020 USA 81 55 (20)† 65 0 1† 2013 2016 One center, multiple surgeons 

Hernia repair, ventral, laparoscopic, emergency 

Sakran 2019 USA 405 50 (17) 51     2013 2015 Multicenter in one country 

Hernia repair, ventral, open, elective 
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Aher 2015 USA 90721 54 (15) 47 1   2009 2012 Multicenter in one country 

Ulrych 2016 Czech Republic 126 58 (25)†  0 3† 2011 2012 One center, multiple surgeons 

Bittner 2018 USA 76 55 (14) 54   6† 2015 2016 One center, multiple surgeons 

Kraft 2019 USA 175 55 (16) 57  7 2013 2018 Single surgeon series 

Zolin 2020 USA 105 57 (18)† 53 0 3† 2013 2016 One center, multiple surgeons 

Hernia repair, ventral, open, emergency 

Sakran 2019 USA 4808 50 (17) 51     2013 2015 Multicenter in one country 

Small bowel resection, laparoscopic 

Daly 2014 USA 1780 58  56 4   2007 2011 Multicenter in one country 

McKenna§ 2018 USA 1415 55 (21)† 48 37  2005 2016 Multicenter in one country 

Small bowel resection, open 

Daly 2014 USA 17701 63  53 7   2007 2011 Multicenter in one country 

McKenna§ 2018 USA 3592 57 (20)† 48 50  2005 2016 Multicenter in one country 

Sakran 2019 USA 6855 50 (17) 51     2013 2015 Multicenter in one country 

Small bowel resection, laparoscopic, malignant 

McKenna§ 2018 USA 499 66 (19)† 48 100   2005 2016 Multicenter in one country 

Small bowel resection, laparoscopic, IBD 

McKenna§ 2018 USA 443 37 (23)† 50 0   2005 2016 Multicenter in one country 

Small bowel resection, laparoscopic, benign 

McKenna§ 2018 USA 355 59 (20)† 43 0   2005 2016 Multicenter in one country 

Small bowel resection, laparoscopic, emergency 

McKenna§ 2018 USA 118 64 (28)† 47 25   2005 2016 Multicenter in one country 

Small bowel resection, open, IBD 

McKenna§ 2018 USA 1237 43 (22)† 51 0   2005 2016 Multicenter in one country 

Small bowel resection, open, benign 

McKenna§ 2018 USA 571 67 (21)† 52 0   2005 2016 Multicenter in one country 
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Small bowel resection, open, malignant 

McKenna§ 2018 USA 1784 63 (18)† 44 100   2005 2016 Multicenter in one country 

Small bowel resection, open, emergency 

Sakran 2019 USA 6855 50 (17) 51     2013 2015 Multicenter in one country 

Splenectomy, elective, laparoscopic 

Delaitre 2002 France 209 41 (18) 66 0 6 1991 1998 Multicenter in one country 

Patel 2003 UK 108 41†  47 35 3† 1992 2000 One center, multiple surgeons 

Romano 2006 Italy 72 46 (20) 53 55 3 1997 2004 One center, multiple surgeons 

Casaccia 2010 Italy 676 42 (20) 51 33 5 1993 2007 Multicenter in one country 

Vecchio 2011 Italy 107   55 9   1998 2011 One center, multiple surgeons 

Corcione 2012 Italy 300 37 (20) 67 6 5 1992 2010 One center, multiple surgeons 

Wang 2013 China 260 39 (15) 64 0 7 2003 2012 Single surgeon series 

Radkowiak 2018 Poland 500 46 (31)† 63 27 4† 1998 2017 One center, multiple surgeons 

Tsamalaidze 2018 USA 101 58 (16) 51     1995 2016 One center, multiple surgeons 

Zychowicz 2018 Poland 194 40 (17) 38 0  1998 2017 One center, multiple surgeons 

Tastaldi 2019 USA 109 48 (21) 61 0 2† 2002 2016 Single surgeon series 

Hernandez 2020 USA 4365 56†  55   2008 2018 Multicenter in one country 

Splenectomy, elective, open 

Mesa 2006 USA 314 65†  46 100 9† 1976 2004 One center, multiple surgeons 

Romano 2006 Italy 86 46 (20) 53 55 6 1997 2004 One center, multiple surgeons 

Zhang 2012 China 69 37 (11)  0  2007 2010 One center, multiple surgeons 

Jiang 2014 China 71 52 (10) 42   15 2010 2013 One center, multiple surgeons 

Li 2017 China 56 48 (16) 70   1997 2014 One center, multiple surgeons 

Tsamalaidze 2018 USA 86 58 (16) 51     1995 2016 One center, multiple surgeons 
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Hernandez 2020 USA 2220 56†  55   2008 2018 Multicenter in one country 

Splenectomy, elective, laparoscopic, benign 

Delaitre 2002 France 209 41 (18) 66 0 6 1991 1998 Multicenter in one country 

Wang 2013 China 260 39 (15) 64 0   2003 2012 Single surgeon series 

Zychowicz 2018 Poland 194 40 (17) 38 0  1998 2017 One center, multiple surgeons 

Tastaldi 2019 USA 109 48 (21) 61 0 2† 2002 2016 Single surgeon series 

Splenectomy, elective, open, benign 

Zhang 2012 China 69 37 (11)  0  2007 2010 One center, multiple surgeons 

Jiang 2014 China 71 52 (10) 42   15 2010 2013 One center, multiple surgeons 

Li 2017 China 56 48 (16) 70   1997 2014 One center, multiple surgeons 

Splenectomy, elective, open, malignant 

Mesa 2006 USA 314 65†  46 100 9† 1976 2004 One center, multiple surgeons 

                      

 

Blank spaces indicate an absence of information. 

Articles are reported by procedure, so duplicate information from same study appears in this table. 

Many articles reported on more than one procedure (e.g. Nguyen 2007 provided information for laparoscopic appendectomy, open appendectomy, laparoscopic cholecystectomy and open 
cholecystectomy). 

*Age is reported as mean (SD) unless otherwise indicated  

† Median (IQR) 

§ Authors confirmed accuracy of our consensus data extraction and/or corrected some errors or provided additional information  
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Nguyen 2007: Laparoscopic and open appendectomy, laparoscopic and open cholecystectomy: Proportion of females was provided for appendectomy and cholecystectomy combined 
Srsen 2008: Laparoscopic and open groin hernia repair: Age and proportion of females was provided for laparoscopic and open groin hernia combined 
Persson 2012: Laparoscopic, open and conversion to open cholecystectomy: Age and proportion of females was provided for procedures combined, for female and male population 
separately. 
Romano 2006: Laparoscopic and open splenectomy: Age, proportion of females and proportion of patients with cancer was provided for laparoscopic and open splenectomy procedures 
combined. 
Alizadeh 2017: Appendectomy and cholecystectomy: Age and proportion of females was provided for appendectomy and cholecystectomy combined. 
Chung 2019: Laparoscopic and open appendectomy: Age and proportion of females was provided for laparoscopic and open appendectomy combined. 
Garcia 2019: laparoscopic and open appendectomy: Age and proportion of females was provided for appendectomies combined for patients groups: with no cirrhosis, compensated cirrhosis 
and decompensated cirrhosis. 
Hernandez 2020: laparoscopic and open splenectomy: Age and proportion of females was provided for laparoscopic and open splenectomies combined. 
Ross 2020: Laparoscopic and open cholecystectomy, laparoscopic and open ventral hernia, laparoscopic and open colectomy: Age and proportion of females was provided for procedures 
combined to two groups: elective and emergency. 
Sakran 2019: Appendectomy, cholecystectomy, ventral hernia repair, small bowel resection: Age and proportion of females was provided for procedures combined to two groups by 
duration: <100min procedure and >100min procedure 
Tsamalaidze 2018: Laparoscopic and open splenectomy: Age and proportion of females was provided for procedures combined. 
Wang 2020: Laparoscopic and open groin hernia: Age and proportion of females was provided for procedures combined. 

 
 
 
Studies that were excluded from some procedures but not from others: 
23868 Sakran 2019: 

- Included only laparoscopic emergency appendectomy estimate and not to total laparoscopic appendectomy estimate because of overlapping population 
- only to open emergency open appendectomy estimate and not to total open appendectomy estimate (overlapping population) 
- only to emergency laparoscopic cholecystectomy estimate and not to total laparoscopic cholecystectomy estimate (overlapping population) 
- only to emergency laparoscopic ventral hernia repair estimate and not to total laparoscopic ventral hernia repair estimate (overlapping population) 
- only to emergency open ventral hernia repair estimate and not to total open ventral hernia repair estimate (overlapping population) 

 
Aher 2015: We excluded the study from VTE estimate for laparoscopic and open ventral hernia (because of overlapping population) but included the study to elective laparoscopic and open 
ventral hernia VTE estimate. We also included the study to bleeding leading to transfusion estimates for laparoscopic and open ventral hernia repair. 
 
 
Studies where some outcomes were excluded for a procedure (but not all outcomes): 
 
Ingraham 2010: Laparoscopic cholecystectomy: We excluded study from the VTE estimate because of overlapping population, but included it to transfusion estimate. 
Basta 2016: Open ventral hernia repair: We excluded the study from the VTE estimate because of risk of bias. 
Scmidbauer 2005: Open ventral hernia repair: We excluded the study from the VTE estimate because of risk of bias. 
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2. Design features used for assessment of risk of bias 
Domain* Low risk of bias  High risk of bias 

 
Sampling 

 
Consecutive patient recruitment or administrative 
database with random sampling 
 

 
Non-consecutive patient recruitment or administrative database with non-
random sampling 

Thromboprophylaxis documentation Reporting of patients’ thromboprophylaxis 
 

No reporting of patients’ thromboprophylaxis 

Source of information Prospective data collection by study investigators 
 
 
Retrospective duplicate chart reviews with good 
documentation of agreement between reviewers 
 

Retrospective duplicate chart reviews without documentation of agreement 
between reviewers 
 
Administrative database information 

Recruitment years Studies with the majority of patient recruitment years 
2010 or after 
  

Studies with the majority of patient recruitment years 2009 or before 

Specification of length of follow-up Studies that clearly define the time period of follow-up 
(up to 3 months) 
 

Studies that do not clearly define the time period of follow-up 

Study type  International multicenter; Multicenter in one country; 
Single center, not single surgeon 
 

Single surgeon series 
 

Overall risk of bias* No high risk of bias domains: Very low risk of bias 
One high risk of bias domain: Low risk of bias 
Two high risk of bias domains: Moderate risk of bias 
Three or more high risk of bias domains: High risk of bias 

  

*We used the overall risk of bias as eligibility criteria when there were a sufficient number of patients in studies with very low, low or moderate risk of bias for a given procedure (see the 
article for more details).  
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3. Risk of bias in individual studies in general abdominal surgery 
 

Reference Sampling 
Thromboprophylaxis 

documentation 
Source of information Recruitment years 

Specification of 
length of follow-up 

Study type Risk of Bias 

                

Appendectomy, laparoscopic 

Nguyen 2007 + - 
Administrative database 

information 
- - 

Multicenter in one 
country 

HIGH 

Hemmila 2010 + - Prospective data collection - + 
Multicenter in one 

country 
MODERATE 

Brugger 2011 + - 
Administrative database 

information 
- - 

Multicenter in one 
country 

HIGH 

Alizadeh 2017 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Chung 2019 + - 
Administrative database 

information 
- - 

Multicenter in one 
country 

HIGH 

Garcia 2019 + - 
Administrative database 

information 
+ - 

Multicenter in one 
country 

HIGH 

Appendectomy, open 

Nguyen 2007 + - 
Administrative database 

information 
- - 

Multicenter in one 
country 

HIGH 

Hemmila 2010 + - Prospective data collection - + 
Multicenter in one 

country 
MODERATE 

Chung 2019 + - 
Administrative database 

information 
- - 

Multicenter in one 
country 

HIGH 

Garcia 2019 + - 
Administrative database 

information 
+ - 

Multicenter in one 
country 

HIGH 

Appendectomy, laparoscopic, emergency 

Brugger 2011 + - 
Administrative database 

information 
- - 

Multicenter in one 
country 

HIGH 

Sakran 2019 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Appendectomy, open, emergency 

Sakran 2019 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Cholecystectomy, conversion to open 

Persson 2012 + - 
Administrative database 

information 
- + 

Multicenter in one 
country 

HIGH 
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Cholecystectomy, laparoscopic 

Blake 2001 + + 

Retrospective chart reviews, 
data collected by one 

investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Schaepkens Van 
Riempst 2002 

+ + Prospective data collection - + 
Multicenter in one 

country 
LOW 

Engbaek 2006 + - 

Retrospective duplicate 
chart reviews without 

documentation of 
agreement between 

reviewers 

- + 
Multicenter in one 

country 
HIGH 

Lindberg 2006 - + Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Nguyen 2007 + - 
Administrative database 

information 
- - 

Multicenter in one 
country 

HIGH 

Rathore 2007 + + 

Retrospective chart reviews, 
data collected by one 

investigator 
- + 

One center, multiple 
surgeons 

MODERATE 

Triantafyllidis 2009 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 

Ingraham 2010 + - Prospective data collection - + 
Multicenter in one 

country 
MODERATE 

Ntourakis 2011 - + Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Hasbahceci 2012 - - 
Retrospective chart reviews, 

data collected by one 
investigator 

- + 
One center, multiple 

surgeons 
HIGH 

Pakaneh 2012 + + Prospective data collection - + 
One center, multiple 

surgeons 
LOW 

Persson 2012 + - 
Administrative database 

information 
- + 

Multicenter in one 
country 

HIGH 

Stein 2014 + - 
Administrative database 

information 
- - 

Multicenter in one 
country 

HIGH 

Suuronen 2015 + - 
Administrative database 

information 
- - 

Multicenter in one 
country 

HIGH 

Donkervoort 2016 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
Multicenter in one 

country 
HIGH 

Ulrych 2016 + + Prospective data collection + + 
One center, multiple 

surgeons 
VERY LOW 

Gundogdu 2017 - + 

Retrospective duplicate 
chart reviews without 

documentation of 
agreement between 

reviewers 

+ + 
One center, multiple 

surgeons 
MODERATE 

Rosero 2017 - - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ + 
Multicenter in one 

country 
HIGH 



 149 

Sepassi 2018 + - 
Administrative database 

information 
+ - 

Multicenter in one 
country 

HIGH 

Coelho 2019 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ - 
One center, multiple 

surgeons 
HIGH 

Rysmakhanov 2019 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ - 
One center, multiple 

surgeons 
HIGH 

Ross 2020 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Cholecystectomy, laparoscopic, elective 

Schaepkens Van 
Riempst 2002 

+ + Prospective data collection - + 
Multicenter in one 

country 
LOW 

Rathore 2007 + + 

Retrospective chart reviews, 
data collected by one 

investigator 
- + 

One center, multiple 
surgeons 

MODERATE 

Ntourakis 2011 - + Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Ulrych 2016 + + Prospective data collection + + 
One center, multiple 

surgeons 
VERY LOW 

Gundogdu 2017 - + 

Retrospective duplicate 
chart reviews without 

documentation of 
agreement between 

reviewers 

+ + 
One center, multiple 

surgeons 
MODERATE 

Sepassi 2018 + - 
Administrative database 

information 
+ - 

Multicenter in one 
country 

HIGH 

Cholecystectomy, laparoscopic, emergency 

Sakran 2019 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Cholecystectomy, open 

Nguyen 2007 + - 
Administrative database 

information 
- - 

Multicenter in one 
country 

HIGH 

Ingraham 2010 + - Prospective data collection - + 
Multicenter in one 

country 
MODERATE 

Persson 2012 + - 
Administrative database 

information 
- + 

Multicenter in one 
country 

HIGH 

Suuronen 2015 + - 
Administrative database 

information 
- - 

Multicenter in one 
country 

HIGH 

Sakran 2019 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Ross 2020 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Cholecystectomy, open, emergency 

Sakran 2019 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 
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Hernia repair, groin, laparoscopic 

Al-Sahaf 2008 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - Single surgeon series HIGH 

Srsen 2008 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 

Meyer 2013 + - 

Retrospective duplicate 
chart reviews with good 

documentation of 
agreement between 

reviewers 

- - Multinational HIGH 

Wakasugi 2016 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ - 
One center, multiple 

surgeons 
HIGH 

Wakasugi 2017 - - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ - 
One center, multiple 

surgeons 
HIGH 

Mita 2020 + + 

Retrospective chart reviews, 
data collected by one 

investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Perez 2020 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ - 
Multicenter in one 

country 
HIGH 

Wang 2020 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ - 
Multicenter in one 

country 
HIGH 

Yang 2019 + + Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Hernia repair, groin, open 

Holzheimer 2007 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Srsen 2008 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 

Bessa 2015 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Lozano 2015 - + Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Nilsson 2016 + - Prospective data collection - + 
Multicenter in one 

country 
MODERATE 

Tastaldi 2019 + - 
Administrative database 

information 
+ + 

One center, multiple 
surgeons 

MODERATE 

Liu 2020 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ - 
One center, multiple 

surgeons 
HIGH 

Perez 2020 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ - 
Multicenter in one 

country 
HIGH 
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Poudel 2020 + + 

Retrospective chart reviews, 
data collected by one 

investigator 
+ + Single surgeon series MODERATE 

Wang 2020 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ - 
Multicenter in one 

country 
HIGH 

Hernia repair, groin, minimally-invasive, elective 

Srsen 2008 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 

Meyer 2013 + - 

Retrospective duplicate 
chart reviews with good 

documentation of 
agreement between 

reviewers 

- - Multinational HIGH 

Mita 2020 + + 

Retrospective chart reviews, 
data collected by one 

investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Yang 2019 + + Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Hernia repair, groin, open, elective 

Srsen 2008 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 

Lozano 2015 - + Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Nilsson 2016 + - Prospective data collection - + 
Multicenter in one 

country 
MODERATE 

Hernia repair, groin, open, emergency 

Bessa 2015 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Nilsson 2016 + - Prospective data collection - + 
Multicenter in one 

country 
MODERATE 

Tastaldi 2019 + - 
Administrative database 

information 
+ + 

One center, multiple 
surgeons 

MODERATE 

Liu 2020 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ - 
One center, multiple 

surgeons 
HIGH 

Hernia repair, ventral, laparoscopic 

Lomanto 2006 + + Prospective data collection - - 
One center, multiple 

surgeons 
MODERATE 

Ferrari 2008 + + 

Retrospective chart reviews, 
data collected by one 

investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Sharma 2011 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 
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Aher 2015 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Warren 2017 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Boules 2018 - - 
Retrospective chart reviews, 

data collected by one 
investigator 

- + 
One center, multiple 

surgeons 
HIGH 

Ross 2020 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Zolin 2020 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Hernia repair, ventral, open 

Schmidbauer 2005 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 

Aher 2015 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Basta 2016 + - Prospective data collection + + Single surgeon series MODERATE 

Ulrych 2016 + + Prospective data collection + + 
One center, multiple 

surgeons 
VERY LOW 

Bittner 2018 + + 

Retrospective chart reviews, 
data collected by one 

investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Kraft 2019 + + Prospective data collection + + Single surgeon series LOW 

Ross 2020 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Zolin 2020 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Hernia repair, ventral, robotic 

Warren 2017 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Hernia repair, ventral, laparoscopic, elective 

Lomanto 2006 + + Prospective data collection - - 
One center, multiple 

surgeons 
MODERATE 

Aher 2015 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Boules 2018 - - 
Retrospective chart reviews, 

data collected by one 
investigator 

- + 
One center, multiple 

surgeons 
HIGH 

Zolin 2020 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Hernia repair, ventral, laparoscopic, emergency 
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Sakran 2019 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Hernia repair, ventral, open, elective 

Aher 2015 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Ulrych 2016 + + Prospective data collection + + 
One center, multiple 

surgeons 
VERY LOW 

Bittner 2018 + + 

Retrospective chart reviews, 
data collected by one 

investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Kraft 2019 + + Prospective data collection + + Single surgeon series LOW 

Zolin 2020 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Hernia repair, ventral, open, emergency 

Sakran 2019 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Small bowel resection, laparoscopic 

Daly 2014 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

McKenna 2018 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Small bowel resection, open 

Daly 2014 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

McKenna 2018 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Sakran 2019 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Small bowel resection, laparoscopic, malignant 

McKenna 2018 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Small bowel resection, laparoscopic, IBD 

McKenna 2018 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Small bowel resection, laparoscopic, benign 

McKenna 2018 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Small bowel resection, laparoscopic, emergency 

McKenna 2018 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 
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Small bowel resection, open, IBD 

McKenna 2018 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Small bowel resection, open, benign 

McKenna 2018 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Small bowel resection, open, malignant 

McKenna 2018 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Small bowel resection, open, emergency 

Sakran 2019 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Splenectomy, elective, laparoscopic 

Delaitre 2002 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
Multicenter in one 

country 
HIGH 

Patel 2003 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 

Romano 2006 + + 

Retrospective chart reviews, 
data collected by one 

investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Casaccia 2010 + - 
Administrative database 

information 
- - 

Multicenter in one 
country 

HIGH 

Vecchio 2011 - - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 

Corcione 2012 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 

Wang 2013 - - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - Single surgeon series HIGH 

Radkowiak 2018 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- + 
One center, multiple 

surgeons 
HIGH 

Tsamalaidze 2018 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- + 
One center, multiple 

surgeons 
HIGH 

Zychowicz 2018 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 

Tastaldi 2019 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- + Single surgeon series HIGH 

Hernandez 2020 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 
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Splenectomy, elective, open 

Mesa 2006 - - 
Retrospective chart reviews, 

data collected by one 
investigator 

- + 
One center, multiple 

surgeons 
HIGH 

Romano 2006 + + 

Retrospective chart reviews, 
data collected by one 

investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Zhang 2012 + - 

Retrospective duplicate 
chart reviews without 

documentation of 
agreement between 

reviewers 

- - 
One center, multiple 

surgeons 
HIGH 

Jiang 2014 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ - 
One center, multiple 

surgeons 
HIGH 

Li 2017 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 

Tsamalaidze 2018 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- + 
One center, multiple 

surgeons 
HIGH 

Hernandez 2020 + - Prospective data collection + + 
Multicenter in one 

country 
LOW 

Splenectomy, elective, laparoscopic, benign 

Delaitre 2002 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
Multicenter in one 

country 
HIGH 

Wang 2013 - - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - Single surgeon series HIGH 

Zychowicz 2018 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 

Tastaldi 2019 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- + Single surgeon series HIGH 

Splenectomy, elective, open, benign 

Zhang 2012 + - 

Retrospective duplicate 
chart reviews without 

documentation of 
agreement between 

reviewers 

- - 
One center, multiple 

surgeons 
HIGH 

Jiang 2014 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

+ - 
One center, multiple 

surgeons 
HIGH 

Li 2017 + - 
Retrospective chart reviews, 

data collected by one 
investigator 

- - 
One center, multiple 

surgeons 
HIGH 
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Splenectomy, elective, open, malignant 

Mesa 2006 - - 
Retrospective chart reviews, 

data collected by one 
investigator 

- + 
One center, multiple 

surgeons 
HIGH 

                

*Articles are reported by procedure, so duplicate information from same study appears in this table.  
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4. Prophylaxis in individual studies in general abdominal surgery 

Reference 
Total 

patients 
Mechanical prophylaxis Antiplatelet drugs Anticoagulants 

  n % Type 
Duration in 

days 
% Type 

Duration in 
days 

% Type 
Duration in 

days 

Appendectomy, laparoscopic 

Nguyen 2007 24,509                   

Hemmila 2010 15,445                   

Brugger 2011 7,446           

Alizadeh 2017 168,963                   

Chung 2019 52,767           

Garcia 2019 83,712                   

Appendectomy, open 

Nguyen 2007 25,554                   

Hemmila 2010 6,030                   

Chung 2019 193,845           

Garcia 2019 12,665                   

Appendectomy, laparoscopic, emergency           

Brugger 2011 7,446                   

Sakran 2019 65,017                   

Appendectomy, open, emergency            

Sakran 2019 6,292                   

Cholecystectomy, conversion to open            
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Persson 2012 3,768             44† Unspecified 4† 

Cholecystectomy, laparoscopic            

Blake 2001 587 2 IPC         1 
LMWH 

Warfarin 
  

Schaepkens Van Riempst 2002 238 0 none  0   44 LMWH 4 

Engbaek 2006 258                   

Lindberg 2006 50 0 none  14   52 LMWH 2† 

Nguyen 2007 50,527                   

Rathore 2007 164 100 IPC, GCS     100 LMWH   

Triantafyllidis 2009 1,009 100 GCS         100 LMWH   

Ingraham 2010 58,659           

Ntourakis 2011 119 0 none   0     0     

Hasbahceci 2012 1,557           

Pakaneh 2012 100 0 none   0     0     

Persson 2012 42,271       44† Unspecified 4† 

Stein 2014 4,107,430                   

Suuronen 2015 17,175           

Donkervoort 2016 4,359                   

Ulrych 2016 90 100 
lower extremity 

bandages 
    100 LMWH 3 

Gundogdu 2017 1,485       0     79 LMWH 2 

Rosero 2017 230,745           

Sepassi 2018 518                   

Coelho 2019 1,645           

Rysmakhanov 2019 1,658                   

Ross 2020 256,726                   

Cholecystectomy, laparoscopic, elective           

Schaepkens Van Riempst 2002 238 0     0     44 LMWH 4 
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Rathore 2007 164 100 IPC, GCS         100 LMWH   

Ntourakis 2011 119 0   0   0    

Ulrych 2016 90 100 
lower extremity 

bandages 
        100 LMWH 3 

Gundogdu 2017 1,485    0   79 LMWH 4 

Sepassi 2018 518                   

Cholecystectomy, laparoscopic, emergency           

Sakran 2019 11,266                   

Cholecystectomy, open            

Nguyen 2007 14,513                   

Ingraham 2010 6,852           

Persson 2012 4,370             44† Unspecified 4† 

Suuronen 2015 4,942           

Sakran 2019 1,447                   

Ross 2020 37,311                   

Cholecystectomy, open, emergency            

Sakran 2019 1,447                   

Hernia repair, groin, laparoscopic            

Al-Sahaf 2008 108                   

Srsen 2008 82       100 LMWH   

Meyer 2013 4,565                   

Wakasugi 2016 365           

Wakasugi 2017 350                   

Mita 2020 413 100 IPC, GCS  13 DAPT (18), aspirin (36) 30 7 UFH/Other 30 

Perez 2020 5,282                   

Wang 2020 7,110 25 Unspecified     3 Unspecified   

Yang 2019 144 100 IPC   0     0   0 

Hernia repair, groin, open            
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Holzheimer 2007 300 100 GCS         100 LMWH   

Srsen 2008 134       100 LMWH   

Bessa 2015 234             33 LMWH   

Lozano 2015 218       75 LMWH 7 

Nilsson 2016 140,567                   

Tastaldi 2019 257           

Liu 2020 146               LMWH   

Perez 2020 36,575           

Poudel 2020 4,870       10 
aspirin, clopidogrel, ticlopidine, cilostazol, 

other 
30 3 Warfarin/DOAC Continuous† 

Wang 2020 6,776 26 "Instrument"         3 Unspecified   

Hernia repair, groin, minimally-invasive, elective           

Srsen 2008 82             100 LMWH   

Meyer 2013 4,565                   

Mita 2020 413 100 IPC, GCS  13 DAPT (18), aspirin (36) 30 7 UFH/Other 30 

Yang 2019 144 100 IPC   0     0   0 

Hernia repair, groin, open, elective            

Srsen 2008 134             100 LMWH   

Lozano 2015 218       75 LMWH 7 

Nilsson 2016 132,801                   

Hernia repair, groin, open, emergency            

Bessa 2015 234             33 LMWH   

Nilsson 2016 7,766                   

Tastaldi 2019 257           

Liu 2020 146               LMWH   

Hernia repair, ventral, laparoscopic            

Lomanto 2006 50 0† None†         0†     

Ferrari 2008 100 38 GCS         100 LMWH 1 

Sharma 2011 1,242           
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Aher 2015 26,286                   

Warren 2017 103           

Boules 2018 361                   

Ross 2020 33,630           

Zolin 2020 81                   

Hernia repair, ventral, open            

Schmidbauer 2005 175             100 LMWH 10 

Aher 2015 90,721                   

Basta 2016 142           

Ulrych 2016 126 100 
lower extremity 

bandages 
        100 LMWH 3 

Bittner 2018 76  IPC         

Kraft 2019 175       10 Predominantly aspirin   99 LMWH/UFH 5 

Ross 2020 128,513           

Zolin 2020 105                   

Hernia repair, ventral, robotic            

Warren 2017 53                   

Hernia repair, ventral, laparoscopic, elective           

Lomanto 2006 50 0† None†         0†     

Aher 2015 26,286                   

Boules 2018 361           

Zolin 2020 81                   

Hernia repair, ventral, laparoscopic, emergency           

Sakran 2019 405                   

Hernia repair, ventral, open, elective 0                   
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Aher 2015 90,721           

Ulrych 2016 126 100 
lower extremity 

bandages 
        100 LMWH 3 

Bittner 2018 76  IPC         

Kraft 2019 175       10 Predominantly aspirin   99 LMWH/UFH 5 

Zolin 2020 105                   

Hernia repair, ventral, open, emergency 

Sakran 2019 4,808                   

Small bowel resection, laparoscopic            

Daly 2014 1,780   unknown               

McKenna 2018 1,415   unknown               

Small bowel resection, open            

Daly 2014 17,701   unknown               

McKenna 2018 3,592   unknown†               

Sakran 2019 6,855                   

Small bowel resection, laparoscopic, malignant           

McKenna 2018 499   unknown               

Small bowel resection, laparoscopic, IBD           

McKenna 2018 443   unknown               

Small bowel resection, laparoscopic, benign           

McKenna 2018 355   unknown               

Small bowel resection, laparoscopic, emergency           

McKenna 2018 118   unknown†               

Small bowel resection, open, IBD            

McKenna 2018 1,237   unknown               

Small bowel resection, open, benign            
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McKenna 2018 571   unknown               

Small bowel resection, open, malignant           

McKenna 2018 1,784   unknown               

Small bowel resection, open, emergency           

Sakran 2019 6,855                   

Splenectomy, elective, laparoscopic            

Delaitre 2002 209             100 LMWH   

Patel 2003 108           

Romano 2006 72             100 LMWH   

Casaccia 2010 676           

Vecchio 2011 107                   

Corcione 2012 300           

Wang 2013 260                   

Radkowiak 2018 500           

Tsamalaidze 2018 101                   

Zychowicz 2018 194           

Tastaldi 2019 109 100 IPC 2       100 LMWH 2 

Hernandez 2020 4,365                   

Splenectomy, elective, open            

Mesa 2006 314       17 
Usually with aspirin and occasionally with 

anagrelide 
        

Romano 2006 86       100 LMWH   

Zhang 2012 69             0   0 

Jiang 2014 71           

Li 2017 56                   
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Tsamalaidze 2018 86           

Hernandez 2020 2,220                   

Splenectomy, elective, laparoscopic, benign           

Delaitre 2002 209             100 LMWH   

Wang 2013 260                   

Zychowicz 2018 194           

Tastaldi 2019 109 100 IPC 2       100 LMWH 2 

Splenectomy, elective, open, benign            

Zhang 2012 69             0   0 

Jiang 2014 71           

Li 2017 56                   

Splenectomy, elective, open, malignant           

Mesa 2006 314       17 
Usually with aspirin and occasionally with 

anagrelide 
        

                      

Mechanical thromboprophylaxis included: antithrombosis stockings, intermittent pneumatic compression devices, and foot-pumps 
Aspirin or other antiplatelet drugs included: aspirin, clopidogrel, prasugrel, ticlopidine, dipyridamole, ticagrelor, cilostazol, tirofiban, vorapaxar as well as thromboxane inhibitors, thromboxane synthase inhibitors, thromboxane receptor 
antagonists, and terutroban 
Anticoagulants included: warfarin, low molecular weight heparin, low dose unfractionated heparin, dabigatran, apixaban, betrixaban, edoxaban, rivaroxaban, fondaparinux, danaparoid and lepirudin 
Blank spaces represent no information (not provided by paper or by author correspondence). 
Duration in days is expressed as mean or median. 
GCS=graduated compression stockings; IPC= intermittent pneumatic compression (includes “intermittent compression device, sequential compression device, pneumatic compression device, pneumatic compression stockings, 
pneumatic compression boots”); LMWH= low molecular weight heparin; UFH= unfractionated heparin. 
† Author provided this information. §Follow up time of complications was not available from the article or author correspondence. We assumed a follow up time of 30 days.  
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5. Postoperative risk of symptomatic VTE and bleeding in individual studies in general abdominal surgery 
 

Reference 
Total 

patients 
Follow-
up time 

Reported VTE   Reported Bleeding 
Baseline cumulative incidence 

at 4 weeks 

  n Days Fatal PE Non-Fatal PE DVT 
VTE total* 
(excluding SVT) 

SVT Fatal Bleeding 
Bleeding 
requiring 
reintervention 

Transfusion 
VTE at 4 weeks 

(%) 

Bleeding 
requiring 

reintervention at 
4 weeks (%) 

Bleeding 
requiring 

transfusion at 4 
weeks (%) 

Appendectomy, laparoscopic                         

Nguyen 2007 24,509 30§       27         0.1%     

Hemmila 2010 15,445 30  15 22 36‡     0.2%  0.0% 

Brugger 2011 7,446 30§   11 1 12‡       10 0.2%   0.1% 

Alizadeh 2017 168,963 30    270     0.2%    

Chung 2019 52,767 30§   20 60 77         0.1%     

Garcia 2019 83,712 30§       151         0.2%     

Appendectomy, open               

Nguyen 2007 25,554 30§       72         0.3%     

Hemmila 2010 6,030 30   6 18 23‡       1 0.4%   0% 

Chung 2019 193,845 30§  297 713 948     0.5%    

Garcia 2019 12,665 30§       71         0.6%     

Appendectomy, laparoscopic, emergency       0‡         

Brugger 2011 7,446 30§   11 1 12‡       10 0.2%   0.1% 

Sakran 2019 65,017 30   40 83 119‡         0.2%     

Appendectomy, open, emergency               

Sakran 2019 6,292 30   19 25 43‡         0.7%     

Cholecystectomy, conversion to open               
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Persson 2012 3,768 30               49     1.1% 

Cholecystectomy, laparoscopic               

Blake 2001 587 28 0 0 0 0   0 3   0% 0.5%   

Schaepkens Van Riempst 2002 238 10 0 0 0 0         0%     

Engbaek 2006 258 60 0 0 0 0‡  0   0%    

Lindberg 2006 50 7† 0 0 0 0   0† 0†   0% 0%   

Nguyen 2007 50,527 30§    182     0.4%    

Rathore 2007 164 30             1     0.4%   

Triantafyllidis 2009 1,009 30§       7 2  0.5% 0.1% 

Ingraham 2010 58,659         0‡             0% 

Ntourakis 2011 119 8   0 0‡     0%    

Hasbahceci 2012 1,557 90† 0† 2†   8‡     4   0.3% 0.3%   

Pakaneh 2012 100 30 0 0 0 0  0   0%    

Persson 2012 42,271 30       53       85 0.1%   0.2% 

Stein 2014 4,107,430 30§ 780 5180 16610 21630     0.6%    

Suuronen 2015 17,175 30§                     0.8% 

Donkervoort 2016 4,359 30§  4  16‡   30  0.4% 0.7%   

Ulrych 2016 90 30   0 0 0 0   0 0 0% 0% 0% 

Gundogdu 2017 1,485 30 0 0 0 0 0 0 0 0 0% 0% 0% 

Rosero 2017 230,745 30       72         0%     

Sepassi 2018 518 30§    1     0.2%    

Coelho 2019 1,645 30§ 0     9   0     0.5%     

Rysmakhanov 2019 1,658 30§ 1     0 3   0.2%   

Ross 2020 256,726 30       682         0.3%     

Cholecystectomy, laparoscopic, elective     0‡         

Schaepkens Van Riempst 2002 238 10 0 0 0 0         0%     
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Rathore 2007 164 30             1     0.4%   

Ntourakis 2011 119 8   0 0‡     0%    

Ulrych 2016 90 30   0 0 0 0   0 0 0% 0% 0% 

Gundogdu 2017 1,485 30 0 0 0 0 0 0 0 0 0% 0% 0% 

Sepassi 2018 518 30§       1         0.2%     

Cholecystectomy, laparoscopic, emergency              

Sakran 2019 11,266 30   14 25 38‡         0.3%     

Cholecystectomy, open           0‡               

Nguyen 2007 14,513 30§    149     1.3%    

Ingraham 2010 6,852 30   31 32 61‡         1.1%   0.2% 

Persson 2012 4,370 30    21    35 0.5%  0.7% 

Suuronen 2015 4,942 30§                     5.8% 

Sakran 2019 1,447 30  4 16 19‡     1.7%    

Ross 2020 37,311 30       936         3.1%     

Cholecystectomy, open, emergency     0‡         

Sakran 2019 1,447 30   4 16 19‡         1.7%     

Hernia repair, groin, laparoscopic               

Al-Sahaf 2008 108 30§             1     0.9%   

Srsen 2008 82 30§ 0 0 0 0 0    0%    

Meyer 2013 4,565 30§ 1           10     0.2%   

Wakasugi 2016 365 30§ 0 1  4‡     1%    

Wakasugi 2017 350 30§   1   4‡         1.2%     

Mita 2020 413 30       0 0  0% 0% 

Perez 2020 5,282 30§       158         3.1%     

Wang 2020 7,110 30§    10     0.1%    

Yang 2019 144 30 0 0 0 0         0%     

Hernia repair, groin, open      0‡         
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Holzheimer 2007 300 90 0 0 0 0‡   0     0%     

Srsen 2008 134 30§     0 0 1   0.5%   

Bessa 2015 234 30§ 0 1 2 3‡   0     1.3%     

Lozano 2015 218 30 0 0 0 0   0  0% 0%   

Nilsson 2016 140,567 30   73   288‡         0.2%     

Tastaldi 2019 257 30 1   4  0   1.6%    

Liu 2020 146 30§ 1 0 2 3‡   0     2%     

Perez 2020 36,575 30§    1289     3.6%    

Poudel 2020 4,870 30† 0† 0† 0† 0† 0† 0† 4† 1† 0% 0.1% 0% 

Wang 2020 6,776 30§       6         0.1%     

Hernia repair, groin, minimally-invasive, elective              

Srsen 2008 82 30§ 0 0 0 0 0       0%     

Meyer 2013 4,565 30§ 1           10     0.2%   

Mita 2020 413 30       0 0  0% 0% 

Yang 2019 144 30 0 0 0 0         0%     

Hernia repair, groin, open, elective              

Srsen 2008 134 30§         0 0 1     0.5%   

Lozano 2015 218 30 0 0 0 0     0   0% 0%   

Nilsson 2016 132,801 30   47   186‡         0.1%     

Hernia repair, groin, open, emergency              

Bessa 2015 234 30§ 0 1 2 3‡   0     1.3%     

Nilsson 2016 7,766 30   26   103‡         1.3%     

Tastaldi 2019 257 30 1   4  0   1.6%    

Liu 2020 146 30§ 1 0 2 3‡   0 0   2% 0%   

Hernia repair, ventral, laparoscopic              

Lomanto 2006 50 30§     0 0‡         0%     

Ferrari 2008 100 30§ 1         0           

Sharma 2011 1,242 90 1  10 14‡     0.7%    

Aher 2015 26,286         0‡             0.1% 
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Warren 2017 103 30§       0   0%   

Boules 2018 361 30 0 8 13 20‡   0 1   5.4% 0.2%   

Ross 2020 33,630 30    131     0.4%    

Zolin 2020 81 30   0   0‡         0%     

Hernia repair, ventral, open               

Schmidbauer 2005 175               2     0.9%   

Aher 2015 90,721         0‡             0.1% 

Basta 2016 142        3   1.4%   

Ulrych 2016 126 30 0 0 1 1 0 0 2   0.8% 1.1%   

Bittner 2018 76 90  1 0 1‡     0.9%    

Kraft 2019 175 30 0 4 0 4     0   2.7% 0%   

Ross 2020 128,513 30    936     0.9%    

Zolin 2020 105 30   1   4‡         4.5%     

Hernia repair, ventral, robotic               

Warren 2017 53 30§             0     0%   

Hernia repair, ventral, laparoscopic, elective              

Lomanto 2006 50 30§     0 0‡         0%     

Aher 2015 26,286 30   57 62 115‡         0.5%   0.1% 

Boules 2018 361 30 0 8 13 20‡  0 1  5.6% 0.2%   

Zolin 2020 81 30   0   0‡         0%     

Hernia repair, ventral, laparoscopic, emergency              

Sakran 2019 405 30   1 4 5‡         1.2%     

Hernia repair, ventral, open, elective     0‡         

Aher 2015 90,721 30   222 300 506‡         0.7%   0.1% 
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Ulrych 2016 126 30 0 0 1 1 0 0 2   0.8% 1.1%   

Bittner 2018 76 90  1 0 1‡     0.9%    

Kraft 2019 175 30 0 4 0 4     0   2.7% 0%   

Zolin 2020 105 30   1   4‡         4.5%     

Hernia repair, ventral, open, emergency     0‡         

Sakran 2019 4,808 30   26 51 75‡         1.6%     

Small bowel resection, laparoscopic     0‡         

Daly 2014 1,780 30   11 14 24‡         1.7%   2.5% 

McKenna 2018 1,415 30       16†         1.4%     

Small bowel resection, open               

Daly 2014 17,701 30   177 443 600‡         4.3%   7.4% 

McKenna 2018 3,592 30       72†         2.5%   0% 

Sakran 2019 6,855 30   60 148 202‡         3.7%     

Small bowel resection, laparoscopic, malignant           0‡               

McKenna 2018 499 30       9†         2.3%     

Small bowel resection, laparoscopic, IBD     0‡         

McKenna 2018 443 30       4†         1.1%     

Small bowel resection, laparoscopic, benign     0‡         

McKenna 2018 355 30       3†         1.1%     

Small bowel resection, laparoscopic, emergency     0‡         

McKenna 2018 118 30       0†         0%     

Small bowel resection, open, IBD      0‡         

McKenna 2018 1,237 30       20†         2%     

Small bowel resection, open, benign     0‡         

McKenna 2018 571 30       4†         0.9%     
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Small bowel resection, open, malignant       0‡         

McKenna 2018 1,784 30       48†         3.4%     

Small bowel resection, open, emergency       0‡         

Sakran 2019 6,855 30   60 148 202‡         3.7%     

Splenectomy, elective, laparoscopic              

Delaitre 2002 209 30§     1 1‡   0 2   0.9% 0.7%   

Patel 2003 108 30§ 1       1 0 2     1.3%   

Romano 2006 72 30§     4        

Casaccia 2010 676 30§         14 0 26     2.6%   

Vecchio 2011 107 30§     3 0 2   1.3%   

Corcione 2012 300 30§ 0 1 1 2‡ 1 0 1   1% 0.2%   

Wang 2013 260 30§     7   5   0% 

Radkowiak 2018 500 30 1       1 1 10 42   1.4% 3.7% 

Tsamalaidze 2018 101 30     1        

Zychowicz 2018 194 30§   1   4‡     4   3.1% 1.4%   

Tastaldi 2019 109 30 0 0 3 3 2 0 1  2.9% 0.7%   

Hernandez 2020 4,365 30   34 111 140‡         3.3%   0.9% 

Splenectomy, elective, open      0‡         

Mesa 2006 314 45       5 26 7 18   1.8% 3.8%   

Romano 2006 86 30§         7             

Zhang 2012 69 7 0            

Jiang 2014 71 30§         0   3     4.1%   

Li 2017 56 30§    1    0 1.7%  0% 

Tsamalaidze 2018 86 30         2             
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Hernandez 2020 2,220 30   23 75 95‡         6.1%   2.4% 

Splenectomy, elective, laparoscopic, benign      0‡         

Delaitre 2002 209 30§     1 1‡   0 2   0.9% 0.7%   

Wang 2013 260 30§         7     5     1.9% 

Zychowicz 2018 194 30§  1  4‡   4  3.1% 1.4% 3.2% 

Tastaldi 2019 109 30 0 0 3 3 2 0 1   2.9% 0.7%   

Splenectomy, elective, open, benign              

Zhang 2012 69 7 0                     

Jiang 2014 71 30§         0   3     4.1%   

Li 2017 56 30§       1       0 1.7%   0% 

Splenectomy, elective, open, malignant     0‡         

Mesa 2006 314 45       5 26 7 18   1.7% 3.8%   

                            

 
Cumulative baseline risks (risk in patients not receiving thromboprophylaxis) are given for the first four postoperative weeks, adjusted for follow-up time and thromboprophylaxis use. 
Blank spaces represent no information (not provided by paper or by author correspondence). 
§Follow up time of complications was not available from the article or author correspondence. We assumed a follow up time of 30 days as this was median reported follow up time in the eligible studies. 
* Excluding SVT 
† Authors provided value. 
‡ Estimated VTE value  
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6. Peri- and intraoperative risk of symptomatic VTE and bleeding in individual studies in general abdominal surgery 

Reference Total patients Peri-operative bleeding Reported intra-operative bleeding 

  n 
Peri-operative bleeding requiring 

transfusion 

Fatal intra-operative 
bleeding 

Intra-operative 
bleeding requiring 
conversion to open 

Intra-operative bleeding 
requiring transfusion 

Appendectomy, laparoscopic         

Nguyen 2007 24509         

Hemmila 2010 15445 5     

Brugger 2011 7446         

Alizadeh 2017 168963      

Chung 2019 52767         

Garcia 2019 83712         

Appendectomy, open      

Nguyen 2007 25554         

Hemmila 2010 6030 1       

Chung 2019 193845      

Garcia 2019 12665         

Appendectomy, laparoscopic, emergency        

Brugger 2011 7446         

Sakran 2019 65017         

Appendectomy, open, emergency      
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Sakran 2019 6292         

Cholecystectomy, conversion to open      

Persson 2012 3768         

Cholecystectomy, laparoscopic      

Blake 2001 587         

Schaepkens Van Riempst 2002 238         

Engbaek 2006 258      

Lindberg 2006 50         

Nguyen 2007 50527      

Rathore 2007 164         

Triantafyllidis 2009 1009      

Ingraham 2010 58659 44       

Ntourakis 2011 119      

Hasbahceci 2012 1557         

Pakaneh 2012 100      

Persson 2012 42271         

Stein 2014 4107430      

Suuronen 2015 17175 223       

Donkervoort 2016 4359      

Ulrych 2016 90   0 0   

Gundogdu 2017 1485  0 9   

Rosero 2017 230745         

Sepassi 2018 518      

Coelho 2019 1645         

Rysmakhanov 2019 1658   8   
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Ross 2020 256726         

Cholecystectomy, laparoscopic, elective      

Schaepkens Van Riempst 2002 238         

Rathore 2007 164         

Ntourakis 2011 119      

Ulrych 2016 90   0 0   

Gundogdu 2017 1485  0 9   

Sepassi 2018 518         

Cholecystectomy, laparoscopic, emergency      

Sakran 2019 11266         

Cholecystectomy, open     0 0   

Nguyen 2007 14513      

Ingraham 2010 6852 37       

Persson 2012 4370      

Suuronen 2015 4942 642       

Sakran 2019 1447      

Ross 2020 37311         

Cholecystectomy, open, emergency      

Sakran 2019 1447         

Hernia repair, groin, laparoscopic      

Al-Sahaf 2008 108     0   

Srsen 2008 82      

Meyer 2013 4565         

Wakasugi 2016 365      

Wakasugi 2017 350         

Mita 2020 413      

Perez 2020 5282         
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Wang 2020 7110      

Yang 2019 144         

Hernia repair, groin, open      

Holzheimer 2007 300         

Srsen 2008 134      

Bessa 2015 234         

Lozano 2015 218      

Nilsson 2016 140567         

Tastaldi 2019 257      

Liu 2020 146         

Perez 2020 36575      

Poudel 2020 4870   0   0 

Wang 2020 6776         

Hernia repair, groin, minimally-invasive, elective     

Srsen 2008 82         

Meyer 2013 4565         

Mita 2020 413      

Yang 2019 144         

Hernia repair, groin, open, elective      

Srsen 2008 134         

Lozano 2015 218         

Nilsson 2016 132801         

Hernia repair, groin, open, emergency     

Bessa 2015 234         

Nilsson 2016 7766         

Tastaldi 2019 257      

Liu 2020 146         

Hernia repair, ventral, laparoscopic      

Lomanto 2006 50   0 0 0 
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Ferrari 2008 100     0   

Sharma 2011 1242      

Aher 2015 26286 27       

Warren 2017 103      

Boules 2018 361         

Ross 2020 33630      

Zolin 2020 81         

Hernia repair, ventral, open      

Schmidbauer 2005 175         

Aher 2015 90721 153     

Basta 2016 142         

Ulrych 2016 126  0 0   

Bittner 2018 76         

Kraft 2019 175      

Ross 2020 128513         

Zolin 2020 105         

Hernia repair, ventral, robotic      

Warren 2017 53         

Hernia repair, ventral, laparoscopic, elective     

Lomanto 2006 50   0 0 0 

Aher 2015 26286 27       

Boules 2018 361      

Zolin 2020 81         

Hernia repair, ventral, laparoscopic, emergency     
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Sakran 2019 405         

Hernia repair, ventral, open, elective     

Aher 2015 90721 153       

Ulrych 2016 126   0 0   

Bittner 2018 76      

Kraft 2019 175         

Zolin 2020 105         

Hernia repair, ventral, open, emergency     

Sakran 2019 4808         

Small bowel resection, laparoscopic      

Daly 2014 1780 98       

McKenna 2018 1415         

Small bowel resection, open      

Daly 2014 17701 2832       

McKenna 2018 3592         

Sakran 2019 6855         

Small bowel resection, laparoscopic, malignant           

McKenna 2018 499         

Small bowel resection, laparoscopic, IBD     

McKenna 2018 443         

Small bowel resection, laparoscopic, benign     

McKenna 2018 355         

Small bowel resection, laparoscopic, emergency     

McKenna 2018 118         

Small bowel resection, open, IBD      
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McKenna 2018 1237         

Small bowel resection, open, benign      

McKenna 2018 571         

Small bowel resection, open, malignant      

McKenna 2018 1784         

Small bowel resection, open, emergency     

Sakran 2019 6855         

Splenectomy, elective, laparoscopic        

Delaitre 2002 209     25 55 

Patel 2003 108     9   

Romano 2006 72      

Casaccia 2010 676     21   

Vecchio 2011 107   3   

Corcione 2012 300     2 9 

Wang 2013 260      

Radkowiak 2018 500 42   5   

Tsamalaidze 2018 101      

Zychowicz 2018 194 14   2   

Tastaldi 2019 109      

Hernandez 2020 4365 80       

Splenectomy, elective, open      

Mesa 2006 314         

Romano 2006 86         

Zhang 2012 69      
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Jiang 2014 71         

Li 2017 56      

Tsamalaidze 2018 86         

Hernandez 2020 2220 115       

Splenectomy, elective, laparoscopic, benign     

Delaitre 2002 209     25 55 

Wang 2013 260         

Zychowicz 2018 194 14  2   

Tastaldi 2019 109         

Splenectomy, elective, open, benign      

Zhang 2012 69         

Jiang 2014 71         

Li 2017 56         

Splenectomy, elective, open, malignant      

Mesa 2006 314         

            

 
Blank spaces represent no information (not provided by paper or by author correspondence).  
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5. Colorectal surgery supplementary tables 7-11 

 

7. Characteristics of individual studies in colorectal surgery 

Reference Year Country/ Countries Patients(n) 
Age Mean 

(SD)* 
Female (%) Malignancy (%) 

Length of stay 
(Days) 

Recruitment 
First year 

Recruitment 
Last year 

Study type 

                      

                      

Abdominoperineal resection, laparoscopic 

Tooley 2018 USA 2574   42 85 7 2011 2015 Multicenter in one country 

Abdominoperineal resection, open 

Tooley 2018 USA 5107   42 80 10 2011 2015 Multicenter in one country 

Anterior resection, laparoscopic 

Law 2006 Hong Kong 98 69†  31 100 7† 2000 2004 One center, multiple surgeons 

Park 2011 Japan,Korea 130 61 (12) 32 100 13 1997 2009 Multinational 

Liang 2013 Taiwan 263 62 (13) 48 100   2005 2012 One center, multiple surgeons 

Osborne 2013 UK 382 70 (15) 64 45  2001 2011 Single surgeon series 

Cuccurullo§ 2015 Italy 356 65 (1)   1 8† 2003 2012 One center, multiple surgeons 

Lacy 2015 Spain 140 66 (13) 36 100 6† 2011 2014 One center, multiple surgeons 

Park 2015 Korea 84 64 (11) 29 100 7 2006 2011 Single surgeon series 

Tuech 2015 France 56 65†  27 100 10† 2010 2012 Multicenter in one country 

Law 2017 China 171 67†  43 100 6† 2008 2015 One center, multiple surgeons 

Miyagaki 2017 USA 6137    100  2012 2014 Multicenter in one country 

McKenna§ 2018 USA 33846 59 (18)† 50 46   2005 2016 Multicenter in one country 
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Anterior resection, open 

Law 2006 Hong Kong 167 70†  33 100 8† 2000 2004 One center, multiple surgeons 

Park 2011 Japan,Korea 80 59 (11) 34 100 18 1997 2009 Multinational 

Kang 2013 USA 72055 63 (14) 45 100 7 2006 2009 Multicenter in one country 

McKenna§ 2018 USA 21291 62 (18)† 49 96  2005 2016 Multicenter in one country 

Lee 2019 USA 2521 64 (20)† 1   10† 2012 2016 Multicenter in one country 

Anterior resection, robotic 

Park 2015 Korea 133 59 (11) 35 100 6 2006 2011 Single surgeon series 

Law 2017 China 220 65†  33 100 6† 2008 2015 One center, multiple surgeons 

Colectomy, laparoscopic 

Yamamoto 2004 Japan 120 61 (15) 41 100 8† 2001 2003 One center, multiple surgeons 

Alves§ 2005 France 163 58    10 2002 2002 Multicenter in one country 

Leroy§ 2005 France 111 62 (12) 46 46 10 2001 2003 One center, multiple surgeons 

Bilimoria 2008 USA 837 70 (19)† 52 100 6 2005 2006 Multicenter in one country 

Chan 2008 Hong Kong 429 69  45 100 6† 2000 2006 One center, multiple surgeons 

Garrett 2008 USA 200 55  54  5 2001 2007 One center, multiple surgeons 

Umanskiy 2010 USA 55 40 (14) 64 4 6† 2002 2008 One center, multiple surgeons 

Abarca 2011 USA 358 56 (20) 47 56  2004 2009 One center, multiple surgeons 

Kronberg 2011 Ireland 413 58 (15) 54 45   2004 2008 One center, multiple surgeons 

Masoomi 2011 USA 14562 55  53  5 2002 2007 Multicenter in one country 

Henke 2012 USA 1292 65 (15) 53     2008 2009 Multicenter in one country 

Tyler 2012 USA 2423   51 43 6 2008 2009 Multicenter in one country 

Causey 2013 USA 112 45 (17) 45     2005 2008 Multicenter in one country 

Gu 2013 USA 204 35†  49  6 1998 2010 One center, multiple surgeons 

Magistro 2013 Italy 80 71 (12) 53 100 6 2009 2011 One center, multiple surgeons 

Cuccurullo§ 2015 Italy 845 65 (3) 37 92  2003 2012 One center, multiple surgeons 
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Li 2015 USA 159 36 (14) 57   6 2000 2012 One center, multiple surgeons 

Miller 2016 USA 11267 60  52  6 2013 2013 Multicenter in one country 

Wright 2016 USA 10853     100   2009 2013 Multicenter in one country 

Denet 2017 France 507 69†  48 107 7† 2004 2014 One center, multiple surgeons 

Ilyas 2017 USA 3946     50 5 2004 2011 Multicenter in one country 

Franco 2018 France 473 73†  47 100  2005 2015 Multicenter in one country 

Posabella 2018 Switzerland 1016 64†  28 0   2004 2014 One center, multiple surgeons 

McKenna§ 2018 USA 71411 62 (19)† 52 60  2005 2016 Multicenter in one country 

Sakran 2019 USA 388 50 (17) 51     2013 2015 Multicenter in one country 

Ross 2020 USA 62366 55 (17) 44   2005 2016 Multicenter in one country 

Krimphove 2020 USA,UK,Germany,Italy 4177   50 100   2012 2017 Multinational 

Colectomy, laparoscopic, benign 

Alves§ 2005 France 163 58      10 2002 2002 Multicenter in one country 

Garrett 2008 USA 200 55  54  5 2001 2007 One center, multiple surgeons 

Masoomi 2011 USA 14562 55  53   5 2002 2007 Multicenter in one country 

Ilyas 2017 USA 1973    0  2004 2011 Multicenter in one country 

McKenna§ 2018 USA 37004 57 (17)† 53 0   2005 2016 Multicenter in one country 

Posabella 2018 Switzerland 1016 64†  28 0  2004 2014 One center, multiple surgeons 

Althans 2019 USA 397 65 (17) 56   6 2012 2015 Multicenter in one country 

Colectomy, laparoscopic, emergency 

McKenna§ 2018 USA 1953 64 (29)† 51 50  2005 2016 Multicenter in one country 

Sakran 2019 USA 388 50 (17) 51     2013 2015 Multicenter in one country 

Colectomy, laparoscopic, IBD 

Umanskiy 2010 USA 55 40 (14) 64 4 6† 2002 2008 One center, multiple surgeons 

Causey 2013 USA 112 45 (17) 45     2005 2008 Multicenter in one country 

Gu 2013 USA 204 35†  49  6 1998 2010 One center, multiple surgeons 
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Li 2015 USA 159 36 (14) 57   6 2000 2012 One center, multiple surgeons 

McKenna§ 2018 USA 8588 36 (23)† 54 0  2005 2016 Multicenter in one country 

Colectomy, laparoscopic, malignant 

Yamamoto 2004 Japan 120 61 (15) 41 100 8† 2001 2003 One center, multiple surgeons 

Bilimoria 2008 USA 837 70 (19)† 52 100 6 2005 2006 Multicenter in one country 

Chan 2008 Hong Kong 429 69  45 100 6 2000 2006 One center, multiple surgeons 

Magistro 2013 Italy 80 71 (12) 53 100   2009 2011 One center, multiple surgeons 

Wright 2016 USA 10853    100  2009 2013 Multicenter in one country 

Denet 2017 France 507 69†  48 107 7† 2004 2014 One center, multiple surgeons 

Franco 2018 France 473 73†  47 100  2005 2015 Multicenter in one country 

Haskins 2018 USA 2405 68 (13) 53 100 5 2012 2014 Multicenter in one country 

McKenna§ 2018 USA 42160 69 (19)† 52 100  2005 2016 Multicenter in one country 

Iwamoto 2019 Japan 390 67 (11) 45 100   2010 2016 One center, multiple surgeons 

Colectomy, sigmoid, laparoscopic 

Alves§ 2005 France 163 58    10 2002 2002 Multicenter in one country 

Garrett 2008 USA 200 55  54   5 2001 2007 One center, multiple surgeons 

Ilyas 2017 USA 3946    50 5 2004 2011 Multicenter in one country 

Posabella 2018 Switzerland 1016 64†  28 0   2004 2014 One center, multiple surgeons 

Colectomy, left, laparoscopic 

Leroy§ 2005 France 111 62 (12) 46 46 10 2001 2003 One center, multiple surgeons 

Henke 2012 USA 897 65 (15) 53   2008 2009 Multicenter in one country 

Cuccurullo 2015 Italy 585 67 (3)   1   2003 2012 One center, multiple surgeons 

Mrdutt 2017 USA 35079     4† 2011 2014 Multicenter in one country 

McKenna§ 2018 USA 47488 63 (18)† 52 57   2005 2016 Multicenter in one country 

Colectomy, right, laparoscopic 

Henke 2012 USA 395 65 (15) 53     2008 2009 Multicenter in one country 

Magistro 2013 Italy 80 71 (12) 53 100 6 2009 2011 One center, multiple surgeons 
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Cuccurullo 2015 Italy 260 62 (3)   1   2003 2012 One center, multiple surgeons 

Li 2015 USA 159 36 (14) 57  6 2000 2012 One center, multiple surgeons 

Denet 2017 France 507 69†  48 107 7† 2004 2014 One center, multiple surgeons 

Mrdutt 2017 USA 8488      2011 2014 Multicenter in one country 

Franco 2018 France 473 73†  47 100   2005 2015 Multicenter in one country 

McKenna§ 2018 USA 19768 62 (19)† 54 2  2005 2016 Multicenter in one country 

Colectomy, open 

Alves§ 2005 France 169 63      18 2002 2002 Multicenter in one country 

Bilimoria 2008 USA 2222 68 (21)† 49 100 9 2005 2006 Multicenter in one country 

Umanskiy 2010 USA 70 41 (16) 53   8† 2002 2008 One center, multiple surgeons 

Masoomi 2011 USA 110172 57  53  7 2002 2007 Multicenter in one country 

Henke 2012 USA 2172 65 (15) 53     2008 2009 Multicenter in one country 

Causey 2013 USA 338 44 (15) 27   2005 2008 Multicenter in one country 

Li 2015 USA 159 36 (14) 57   6 2000 2012 One center, multiple surgeons 

Wright 2016 USA 29215    100  2009 2013 Multicenter in one country 

Ilyas 2017 USA 17252     11 7 2004 2011 Multicenter in one country 

Haskins 2018 USA 1024 71 (12) 56 100 8 2012 2014 Multicenter in one country 

McKenna§ 2018 USA 5355 59 (23)† 46 33   2005 2016 Multicenter in one country 

Althans 2019 USA 1778 65 (17) 56  8 2012 2015 Multicenter in one country 

Sakran 2019 USA 9822 50 (17) 51     2013 2015 Multicenter in one country 

Krimphove 2020 USA,UK,Germany,Italy 2795   51 100  2012 2017 Multinational 

Ross 2020 USA 98994 55 (17) 44     2005 2016 Multicenter in one country 

Weber 2020 USA 2019 61 (14) 51  10† 2005 2015 Multicenter in one country 

Colectomy, open, benign 

Alves§ 2005 France 169 63      18 2002 2002 Multicenter in one country 

Masoomi 2011 USA 110172 57  53  7 2002 2007 Multicenter in one country 

Ilyas 2017 USA 8626     0 7 2004 2011 Multicenter in one country 

McKenna§ 2018 USA 30442 62 (14) 55 0  2005 2016 Multicenter in one country 
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Althans 2019 USA 1778 65 (17) 56   8 2012 2015 Multicenter in one country 

Colectomy, open, emergency 

McKenna§ 2018 USA 18033 65 (17) 50 22   2005 2016 Multicenter in one country 

Sakran 2019 USA 9822 50 (17) 51   2013 2015 Multicenter in one country 

Weber 2020 USA 2019 61 (14) 51     2005 2015 Multicenter in one country 

Colectomy, open, IBD 

Umanskiy 2010 USA 70 41 (16) 53  8† 2002 2008 One center, multiple surgeons 

Causey 2013 USA 338 44 (15) 27     2005 2008 Multicenter in one country 

Li 2015 USA 159 36 (14) 57  6 2000 2012 One center, multiple surgeons 

McKenna§ 2018 USA 8058 43 (18) 50 0   2005 2016 Multicenter in one country 

Colectomy, open, malignant 

Bilimoria 2008 USA 2222 68 (21)† 49 100 9 2005 2006 Multicenter in one country 

Wright 2016 USA 29215    100  2009 2013 Multicenter in one country 

Ilyas 2017 USA 8626     100   2004 2011 Multicenter in one country 

Haskins 2018 USA 1024 71 (12) 56 100 8 2012 2014 Multicenter in one country 

McKenna§ 2018 USA 42007 70 (15) 51 100   2005 2016 Multicenter in one country 

Krimphove 2020 USA,UK,Germany,Italy 2795   51 100  2012 2017 Multinational 

Colectomy, sigmoid, open 

Alves§ 2005 France 169 63      18 2002 2002 Multicenter in one country 

Ilyas 2017 USA 17252    11 7 2004 2011 Multicenter in one country 

McKenna§ 2018 USA 8270 60 (17)† 58 100   2005 2016 Multicenter in one country 

Colectomy, left, open 

Henke 2012 USA 1334 65 (15) 53     2008 2009 Multicenter in one country 

McKenna§ 2018 USA 21269 64 (15) 53 5  2005 2016 Multicenter in one country 

Colectomy, right, open 

Henke 2012 USA 838 65 (15) 53     2008 2009 Multicenter in one country 

Haskins 2018 USA 1024 71 (12) 56 100 8 2012 2014 Multicenter in one country 

McKenna§ 2018 USA 19812 65 (16) 53 7   2005 2016 Multicenter in one country 
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Colectomy, robotic 

Tyler 2012 USA 160   50 36 6 2008 2009 Multicenter in one country 

Miller 2016 USA 653 60  52  5 2013 2013 Multicenter in one country 

Haskins 2018 USA 89 69 (12) 45 100 4 2012 2014 Multicenter in one country 

Raskin 2019 USA 108 43 (17) 66  2† 2011 2015 Multicenter in one country 

Colectomy, robotic, IBD 

Raskin 2019 USA 108 43 (17) 66   2† 2011 2015 Multicenter in one country 

Colectomy, robotic, malignant 

Haskins 2018 USA 89 69 (12) 45 100 4 2012 2014 Multicenter in one country 

Colectomy, right, robotic 

Haskins 2018 USA 89 69 (12) 45 100 4 2012 2014 Multicenter in one country 

Raskin 2019 USA 108 43 (17) 66  2† 2011 2015 Multicenter in one country 

Proctocolectomy, laparoscopic 

Causey 2013 USA 148 40 (14) 45     2005 2008 Multicenter in one country 

Gu 2013 USA 204 35†  49  6 1998 2010 One center, multiple surgeons 

Gu 2016 USA 248 39 (13) 0 0 15 2006 2012 One center, multiple surgeons 

Duraes 2018 USA 119 37 (15) 45 0 8 1998 2014 One center, multiple surgeons 

McKenna§ 2018 USA 4155 44 (25)† 47 23   2005 2016 Multicenter in one country 

Proctocolectomy, open 

Remzi 2002 USA 702     0   1997 2000 One center, multiple surgeons 

Causey 2013 USA 517 44 (14) 45   2005 2008 Multicenter in one country 

Ryoo 2014 Korea 72 43 (22)† 61 10   1998 2013 Single surgeon series 

Gu 2016 USA 273 39 (13) 0 0 15 2006 2012 One center, multiple surgeons 

McKenna§ 2018 USA 8180 59 (17) 46 33   2005 2016 Multicenter in one country 

Proctocolectomy, laparoscopic, benign 

Duraes 2018 USA 119 37 (15) 45 0 8 1998 2014 One center, multiple surgeons 

McKenna§ 2018 USA 238 44 (25)† 47 0  2005 2016 Multicenter in one country 
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Proctocolectomy, laparoscopic, IBD 

Causey 2013 USA 148 40 (14) 45     2005 2008 Multicenter in one country 

Gu 2016 USA 248 39 (13) 0 0 15 2006 2012 One center, multiple surgeons 

McKenna§ 2018 USA 4055 44 (25)† 47 0   2005 2016 Multicenter in one country 

Proctocolectomy, laparoscopic, malignant 

McKenna§ 2018 USA 1307 61 (19)† 43 100   2005 2016 Multicenter in one country 

Proctocolectomy, open, benign 

McKenna§ 2018 USA 708 67 (19)† 60 0   2005 2016 Multicenter in one country 

Proctocolectomy, open, emergency 

McKenna§ 2018 USA 1932 68 (25)† 56 16   2005 2016 Multicenter in one country 

Proctocolectomy, open, IBD 

Remzi 2002 USA 702    0  1997 2000 One center, multiple surgeons 

Causey 2013 USA 397 44 (14) 45     2005 2008 Multicenter in one country 

Ryoo 2014 Korea 72 43 (22)† 61 10  1998 2013 Single surgeon series 

Gu 2016 USA 273 39 (13) 0 0 15 2006 2012 One center, multiple surgeons 

McKenna§ 2018 USA 3130 54 (23)† 55 0  2005 2016 Multicenter in one country 

Proctocolectomy, open, malignant 

McKenna§ 2018 USA 2410 62 (21)† 38 100   2005 2016 Multicenter in one country 

Rectopexy, laparoscopic 

Vogel 2020 USA 3350 61†  90   2005 2017 Multicenter in one country 

Rectopexy, open 

Vogel 2020 USA 3599 64†  91     2005 2017 Multicenter in one country 

Rectopexy, perineal 

Kimmins 2001 USA 63 79 (15) 98     1993 1999 One center, multiple surgeons 

Altomare 2009 Italy 93 77†  88  6† 1998 2006 Multicenter in one country 

Ding 2012 USA 113 80 (17) 96   5 2000 2009 One center, multiple surgeons 
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Vogel 2020 USA 5271 80†  94     2005 2017 Multicenter in one country 

Blank spaces indicate an absence of information. 

Articles are reported by procedure, so duplicate information from same study appears in this table. 

Many articles reported on more than one procedure (For instance Masoomi 2011 reported on colectomy, laparoscopic; colectomy, laparoscopic, benign; colectomy, open; and colectomy, 
open, benign). 

*Age is reported as mean (SD) unless otherwise indicated  

† Median (IQR) 

§ Authors confirmed accuracy of our consensus data extraction and/or corrected some errors or provided additional information  

Causey 2013: Laparoscopic and open colectomies: Proportion of females was provided for all colectomies combined, age was provided for laparoscopic and open combined. 
Henke 2012: Laparoscopic left and right and open left and right colectomies: Age and proportion of females was provided for all colectomies combined. 
Li 2015: Laparoscopic and open colectomies: Age and proportion of females was provided for all colectomies combined. 
Althans 2019: Laparoscopic and open colectomies: Age and proportion of females was provided for all colectomies combined. 
Sakran 2019: Laparoscopic and open colectomies: Age and proportion of females was provided for two groups: <100min procedure and >100min procedure. 
 
 
Studies where some outcomes were excluded from baseline risk analyses for a procedure (but not all outcomes): 

Miyagaki 2017,Anterior resection, laparoscopic: We did not include the study to the baseline risk analyses for VTE to because of overlapping population 
Miller 2016, Colectomy, laparoscopic: We did not include the study to the baseline risk analyses for VTE because of overlapping population 
Haskins 2018, Colectomy, open: We did not include the study to the baseline risk analyses for VTE because of overlapping population. 
Haskins 2018, Colectomy, laparoscopic: We did not include the study to the baseline risk analyses for VTE and bleeding leading to transfusion because of overlapping 
population. 
Haskins 2018, Colectomy, laparoscopic, malignant: We did not include the study to the baseline risk analyses for VTE because of overlapping population. 
Althans 2019: Colectomy, laparoscopic: We did not include the study to the baseline risk analyses for VTE and bleeding leading to transfusion because of overlapping 
population.  
Althans 2019: Colectomy, laparoscopic, benign: We did not include the study to the baseline risk analyses for VTE because of overlapping population. 
Causey 2013: Colectomy, laparoscopic: We did not include the study to the baseline risk analyses for VTE because of overlapping population. 
Causey 2013: Proctocolectomy, open: We did not include the study to the baseline risk analyses for VTE because of overlapping population. 
BIlimoria 2008: Colectomy, laparoscopic and open: We did not include the study to the baseline risk analyses for VTE because of overlapping population. 
Mrdutt 2017: Colectomy, laparoscopic, left and right: We did not include the study to the baseline risk analyses for VTE because of overlapping population. 
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8. Risk of bias in individual studies in colorectal surgery 
 

Reference Sampling 
Thromboprophylaxis 

documentation 
Source of information 

Recruitment 
years 

Specification of 
length of follow-

up 
Study type Risk of Bias 

                
                

Abdominoperineal resection, laparoscopic 

Tooley 2018 + - Prospective data collection + + Multicenter in one country LOW 

Abdominoperineal resection, open 

Tooley 2018 + - Prospective data collection + + Multicenter in one country LOW 

Anterior resection, laparoscopic 

Law 2006 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Park 2011 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - Multinational HIGH 

Liang 2013 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Osborne 2013 + - Prospective data collection - - Single surgeon series HIGH 

Cuccurullo 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Lacy 2015 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Park 2015 + - Prospective data collection - + Single surgeon series HIGH 

Tuech 2015 + - Prospective data collection + - Multicenter in one country MODERATE 

Law 2017 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Miyagaki 2017 - - Prospective data collection + - Multicenter in one country HIGH 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Anterior resection, open 

Law 2006 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 
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Park 2011 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - Multinational HIGH 

Kang 2013 + - Administrative database information - - Multicenter in one country HIGH 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Lee 2019 + - Prospective data collection + + Multicenter in one country LOW 

Anterior resection, robotic 

Park 2015 + - Prospective data collection - + Single surgeon series HIGH 

Law 2017 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Colectomy, laparoscopic 

Yamamoto 2004 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Alves 2005 + + Prospective data collection - - Multicenter in one country MODERATE 

Leroy 2005 + + 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

MODERATE 

Bilimoria 2008 + - Prospective data collection - + Multicenter in one country MODERATE 

Chan 2008 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Garrett 2008 + - 
 Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Umanskiy 2010 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Abarca 2011 + - Administrative database information - - 
One center, multiple 

surgeons 
HIGH 

Kronberg 2011 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Masoomi 2011 - - Administrative database information - - Multicenter in one country HIGH 

Henke 2012 + - Prospective data collection - + Multicenter in one country MODERATE 

Tyler 2012 - - Administrative database information - - Multicenter in one country HIGH 

Causey 2013 + - Prospective data collection - + Multicenter in one country MODERATE 

Gu 2013 + - Administrative database information - + 
One center, multiple 

surgeons 
HIGH 

Magistro 2013 + + Prospective data collection + - 
One center, multiple 

surgeons 
LOW 

Cuccurullo 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Li 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 
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Miller 2016 + - Prospective data collection + + Multicenter in one country LOW 

Wright 2016 - + Administrative database information + + Multicenter in one country MODERATE 

Denet 2017 - - Prospective data collection - + 
One center, multiple 

surgeons 
HIGH 

Ilyas 2017 + - Administrative database information - - Multicenter in one country HIGH 

Franco 2018 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + Multicenter in one country MODERATE 

Posabella 2018 + + Prospective data collection - + 
One center, multiple 

surgeons 
LOW 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Sakran 2019 + - Prospective data collection + + Multicenter in one country LOW 

Ross 2020 + - Prospective data collection + + Multicenter in one country LOW 

Krimphove 2020 + - Administrative database information + + Multinational MODERATE 

Colectomy, laparoscopic, benign 

Alves 2005 + + Prospective data collection - - Multicenter in one country MODERATE 

Garrett 2008 + - 
 Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Masoomi 2011 - - Administrative database information - - Multicenter in one country HIGH 

Ilyas 2017 + - Administrative database information - - Multicenter in one country HIGH 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Posabella 2018 + + Prospective data collection - + 
One center, multiple 

surgeons 
LOW 

Althans 2019 + - Prospective data collection + + Multicenter in one country LOW 

Colectomy, laparoscopic, emergency 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Sakran 2019 + - Prospective data collection + + Multicenter in one country LOW 

Colectomy, laparoscopic, IBD 

Umanskiy 2010 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Causey 2013 + - Prospective data collection - + Multicenter in one country MODERATE 

Gu 2013 + - Administrative database information - + 
One center, multiple 

surgeons 
HIGH 
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Li 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Colectomy, laparoscopic, malignant 

Yamamoto 2004 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Bilimoria 2008 + - Prospective data collection - + Multicenter in one country MODERATE 

Chan 2008 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Magistro 2013 + + Prospective data collection + - 
One center, multiple 

surgeons 
LOW 

Wright 2016 - + Administrative database information + + Multicenter in one country MODERATE 

Denet 2017 - - Prospective data collection - + 
One center, multiple 

surgeons 
HIGH 

Franco 2018 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + Multicenter in one country MODERATE 

Haskins 2018 + - Prospective data collection + + Multicenter in one country LOW 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Iwamoto 2019 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

MODERATE 

Colectomy, sigmoid, laparoscopic 

Alves 2005 + + Prospective data collection - - Multicenter in one country MODERATE 

Garrett 2008 + - 
 Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Ilyas 2017 + - Administrative database information - - Multicenter in one country HIGH 

Posabella 2018 + + Prospective data collection - + 
One center, multiple 

surgeons 
LOW 

Colectomy, left, laparoscopic 

Leroy 2005 + + 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

MODERATE 

Henke 2012 + - Prospective data collection - + Multicenter in one country MODERATE 

Cuccurullo 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Mrdutt 2017 - - Prospective data collection + + Multicenter in one country MODERATE 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Colectomy, right, laparoscopic 
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Henke 2012 + - Prospective data collection - + Multicenter in one country MODERATE 

Magistro 2013 + + Prospective data collection + - 
One center, multiple 

surgeons 
LOW 

Cuccurullo 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Li 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Denet 2017 - - Prospective data collection - + 
One center, multiple 

surgeons 
HIGH 

Mrdutt 2017 - - Prospective data collection + + Multicenter in one country MODERATE 

Franco 2018 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + Multicenter in one country MODERATE 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Colectomy, open 

Alves 2005 + + Prospective data collection - - Multicenter in one country MODERATE 

Bilimoria 2008 + - Prospective data collection - + Multicenter in one country MODERATE 

Umanskiy 2010 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Masoomi 2011 - - Administrative database information - - Multicenter in one country HIGH 

Henke 2012 + - Prospective data collection - + Multicenter in one country MODERATE 

Causey 2013 + - Prospective data collection - + Multicenter in one country MODERATE 

Li 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Wright 2016 - + Administrative database information + + Multicenter in one country MODERATE 

Ilyas 2017 + - Administrative database information - - Multicenter in one country HIGH 

Haskins 2018 + - Prospective data collection + + Multicenter in one country LOW 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Althans 2019 + - Prospective data collection + + Multicenter in one country LOW 

Sakran 2019 + - Prospective data collection + + Multicenter in one country LOW 

Krimphove 2020 + - Administrative database information + + Multinational MODERATE 

Ross 2020 + - Prospective data collection + + Multicenter in one country LOW 

Weber 2020 + - Prospective data collection + + Multicenter in one country LOW 

Colectomy, open, benign 

Alves 2005 + + Prospective data collection - - Multicenter in one country MODERATE 
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Masoomi 2011 - - Administrative database information - - Multicenter in one country HIGH 

Ilyas 2017 + - Administrative database information - - Multicenter in one country HIGH 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Althans 2019 + - Prospective data collection + + Multicenter in one country LOW 

Colectomy, open, emergency 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Sakran 2019 + - Prospective data collection + + Multicenter in one country LOW 

Weber 2020 + - Prospective data collection + + Multicenter in one country LOW 

Colectomy, open, IBD 

Umanskiy 2010 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Causey 2013 + - Prospective data collection - + Multicenter in one country MODERATE 

Li 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Colectomy, open, malignant 

Bilimoria 2008 + - Prospective data collection - + Multicenter in one country MODERATE 

Wright 2016 - + Administrative database information + + Multicenter in one country MODERATE 

Ilyas 2017 + - Administrative database information - - Multicenter in one country HIGH 

Haskins 2018 + - Prospective data collection + + Multicenter in one country LOW 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Krimphove 2020 + - Administrative database information + + Multinational MODERATE 

Colectomy, sigmoid, open 

Alves 2005 + + Prospective data collection - - Multicenter in one country MODERATE 

Ilyas 2017 + - Administrative database information - - Multicenter in one country HIGH 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Colectomy, left, open 

Henke 2012 + - Prospective data collection - + Multicenter in one country MODERATE 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 
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Colectomy, right, open 

Henke 2012 + - Prospective data collection - + Multicenter in one country MODERATE 

Haskins 2018 + - Prospective data collection + + Multicenter in one country LOW 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Colectomy, robotic 

Tyler 2012 - - Administrative database information - - Multicenter in one country HIGH 

Miller 2016 + - Prospective data collection + + Multicenter in one country LOW 

Haskins 2018 + - Prospective data collection + + Multicenter in one country LOW 

Raskin 2019 + - Administrative database information + + Multicenter in one country MODERATE 

Colectomy, robotic, IBD 

Raskin 2019 + - Administrative database information + + Multicenter in one country MODERATE 

Colectomy, robotic, malignant 

Haskins 2018 + - Prospective data collection + + Multicenter in one country LOW 

Colectomy, right, robotic 

Haskins 2018 + - Prospective data collection + + Multicenter in one country LOW 

Raskin 2019 + - Administrative database information + + Multicenter in one country MODERATE 

Proctocolectomy, laparoscopic 

Causey 2013 + - Prospective data collection - + Multicenter in one country MODERATE 

Gu 2013 + - Administrative database information - + 
One center, multiple 

surgeons 
HIGH 

Gu 2016 + + 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Duraes 2018 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Proctocolectomy, open 

Remzi 2002 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Causey 2013 + - Prospective data collection - + Multicenter in one country MODERATE 

Ryoo 2014 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + Single surgeon series HIGH 

Gu 2016 + + 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 
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McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Proctocolectomy, laparoscopic, benign 

Duraes 2018 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Proctocolectomy, laparoscopic, IBD 

Causey 2013 + - Prospective data collection - + Multicenter in one country MODERATE 

Gu 2016 + + 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Proctocolectomy, laparoscopic, malignant 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Proctocolectomy, open, benign 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Proctocolectomy, open, emergency 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Proctocolectomy, open, IBD 

Remzi 2002 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Causey 2013 + - Prospective data collection - + Multicenter in one country MODERATE 

Ryoo 2014 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + Single surgeon series HIGH 

Gu 2016 + + 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Proctocolectomy, open, malignant 

McKenna 2018 + - Prospective data collection + + Multicenter in one country LOW 

Rectopexy, laparoscopic 

Vogel 2020 + - Prospective data collection + + Multicenter in one country LOW 

Rectopexy, open 
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Vogel 2020 + - Prospective data collection + + Multicenter in one country LOW 

Rectopexy, perineal 

Kimmins 2001 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Altomare 2009 + + 
Retrospective chart reviews, data collected by 

one investigator 
- - Multicenter in one country HIGH 

Ding 2012 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Vogel 2020 + - Prospective data collection + + Multicenter in one country LOW 

 
Articles are reported by procedure, so duplicate information from same study appears in this table. 
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9. Prophylaxis in individual studies in colorectal surgery 
 

Reference 
Total 

patients 
Mechanical prophylaxis Antiplatelet drugs Anticoagulants 

  n % Type 
Duration 
in days 

% Type 
Duration 
in days 

% Type 
Duration 
in days 

                      

Abdominoperineal resection, laparoscopic 

Tooley 2018 2574           

Abdominoperineal resection, open 

Tooley 2018 5107                   

Anterior resection, laparoscopic 

Law 2006 98           

Park 2011 130                   

Liang 2013 263           

Osborne 2013 382                   

Cuccurullo 2015 356 81† GCS† 1† 73† Plavix, Ticlid, Aggrastat,ASA†      

Lacy 2015 140                   

Park 2015 84           

Tuech 2015 56                   

Law 2017 171           

Miyagaki 2017 6137                   

McKenna 2018 33846   unknown               

Anterior resection, open 
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Law 2006 167           

Park 2011 80                   

Kang 2013 72055           

McKenna 2018 21291   unknown               

Lee 2019 2521                   

Anterior resection, robotic 

Park 2015 133                   

Law 2017 220           

Colectomy, laparoscopic 

Yamamoto 2004 120           

Alves 2005 163             100†   30† 

Leroy 2005 111 0†  0    100† LMWH† 30† 

Bilimoria 2008 837                   

Chan 2008 429           

Garrett 2008 200                   

Umanskiy 2010 55           

Abarca 2011 358                   

Kronberg 2011 413 100 GCS     100 LMWH   

Masoomi 2011 14562                   

Henke 2012 1292 13 SCD     81 UFH/LMWH   

Tyler 2012 2423                   

Causey 2013 112           

Gu 2013 204                   

Magistro 2013 80       100 LMWH 30 

Cuccurullo 2015 845 72† GCS† 1† 58† Plavix, Ticlid, Aggrastat,ASA†         

Li 2015 159           
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Miller 2016 11267                   

Wright 2016 10853       1 LMWH   

Denet 2017 507                   

Ilyas 2017 3946           

Franco 2018 473                   

Posabella 2018 1016       100 LMWH   

McKenna 2018 71411   unknown               

Sakran 2019 388           

Ross 2020 62366                   

Krimphove 2020 4177           

Colectomy, laparoscopic, benign 

Alves 2005 163       100†  30† 

Garrett 2008 200                   

Masoomi 2011 14562           

Ilyas 2017 1973                   

McKenna 2018 37004  unknown         

Posabella 2018 1016             100 LMWH   

Althans 2019 397           

Colectomy, laparoscopic, emergency 

McKenna 2018 1953  unknown         

Sakran 2019 388                   

Colectomy, laparoscopic, IBD 

Umanskiy 2010 55                   

Causey 2013 112           

Gu 2013 204                   

Li 2015 159           
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McKenna 2018 8588   unknown               

Colectomy, laparoscopic, malignant 

Yamamoto 2004 120                   

Bilimoria 2008 837           

Chan 2008 429                   

Magistro 2013 80       100 LMWH 30 

Wright 2016 10853             1 LMWH   

Denet 2017 507           

Franco 2018 473                   

Haskins 2018 2405           

McKenna 2018 42160   unknown               

Iwamoto 2019 390    13   9 Unspecified/UFH 30 

Colectomy, sigmoid, laparoscopic 

Alves 2005 163             100†   30† 

Garrett 2008 200           

Ilyas 2017 3946                   

Posabella 2018 1016       100 LMWH   

Colectomy, left, laparoscopic 

Leroy 2005 111 0   0       100† LMWH† 30† 

Henke 2012 897 13 SCD     81 UFH/LMWH   

Cuccurullo 2015 585 83† GCS† 1† 68† Plavix, Ticlid, Aggrastat,ASA†         

Mrdutt 2017 35079           

McKenna 2018 47488   unknown               

Colectomy, right, laparoscopic 

Henke 2012 395 13 SCD         81 UFH/LMWH   

Magistro 2013 80       100 LMWH 30 

Cuccurullo 2015 260 46† GCS† 1† 33† Plavix, Ticlid, Aggrastat,ASA†         
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Li 2015 159           

Denet 2017 507                   

Mrdutt 2017 8488           

Franco 2018 473                   

McKenna 2018 19768  unknown         

Colectomy, open 

Alves 2005 169       100†  30† 

Bilimoria 2008 2222                   

Umanskiy 2010 70           

Masoomi 2011 110172                   

Henke 2012 2172 13 SCD     43 UFH/LMWH   

Causey 2013 338                   

Li 2015 159           

Wright 2016 29215             2 LMWH   

Ilyas 2017 17252           

Haskins 2018 1024                   

McKenna 2018 5355  unknown         

Althans 2019 1778                   

Sakran 2019 9822           

Krimphove 2020 2795                   

Ross 2020 98994           

Weber 2020 2019           

Colectomy, open, benign 

Alves 2005 169             100†   30† 

Masoomi 2011 110172           

Ilyas 2017 8626                   

McKenna 2018 30442  unknown         

Althans 2019 1778                   
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Colectomy, open, emergency 

McKenna 2018 18033   unknown               

Sakran 2019 9822           

Weber 2020 2019                   

Colectomy, open, IBD 

Umanskiy 2010 70           

Causey 2013 338                   

Li 2015 159           

McKenna 2018 8058   unknown               

Colectomy, open, malignant 

Bilimoria 2008 2222           

Wright 2016 29215             2 LMWH   

Ilyas 2017 8626           

Haskins 2018 1024                   

McKenna 2018 42007  unknown         

Krimphove 2020 2795           

Colectomy, sigmoid, open 

Alves 2005 169             100†   30† 

Ilyas 2017 17252           

McKenna 2018 8270   unknown               

Colectomy, left, open 

Henke 2012 1334 13 SCD         81 UFH/LMWH   

McKenna 2018 21269  unknown         

Colectomy, right, open 

Henke 2012 838 13 SCD         81 UFH/LMWH   

Haskins 2018 1024           

McKenna 2018 19812   unknown               

Colectomy, robotic 
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Tyler 2012 160                   

Miller 2016 653           

Haskins 2018 89                   

Raskin 2019 108           

Colectomy, robotic, IBD 

Raskin 2019 108           

Colectomy, robotic, malignant 

Haskins 2018 89           

Colectomy, right, robotic 

Haskins 2018 89                   

Raskin 2019 108           

Proctocolectomy, laparoscopic 

Causey 2013 260                   

Gu 2013 204           

Gu 2016 248 100 GCS 15       100 UFH/LMWH 15 

Duraes 2018 119           

McKenna 2018 5756   unknown               

Proctocolectomy, open 

Remzi 2002 702             21 LMWH   

Causey 2013 517           

Ryoo 2014 72                   

Gu 2016 273 100 GCS 15    100 UFH/LMWH 15 

McKenna 2018 8180   unknown               

Proctocolectomy, laparoscopic, benign 

Duraes 2018 119                   

McKenna 2018 238  unknown         

Proctocolectomy, laparoscopic, IBD 
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Causey 2013 148                   

Gu 2016 248 100 GCS 15    100 UFH/LMWH 15 

McKenna 2018 4055   unknown               

Proctocolectomy, laparoscopic, malignant 

McKenna 2018 1307  unknown         

Proctocolectomy, open, benign 

McKenna 2018 708  unknown         

Proctocolectomy, open, emergency 

McKenna 2018 1932  unknown         

Proctocolectomy, open, IBD 

Remzi 2002 702       21 LMWH   

Causey 2013 397                   

Ryoo 2014 72           

Gu 2016 273 100 GCS 15       100 UFH/LMWH 15 

McKenna 2018 3130  unknown         

Proctocolectomy, open, malignant 

McKenna 2018 2410  unknown         

Rectopexy, laparoscopic 

Vogel 2020 3350           

Rectopexy, open 

Vogel 2020 3599           

Rectopexy, perineal 

Kimmins 2001 63                   

Altomare 2009 93       100 Unspecified 4 

Ding 2012 113                   

Vogel 2020 5271                   
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Mechanical thromboprophylaxis included: antithrombosis stockings, intermittent pneumatic compression devices, and foot-pumps 
Aspirin or other antiplatelet drugs included: aspirin, clopidogrel, prasugrel, ticlopidine, dipyridamole, ticagrelor, cilostazol, tirofiban, vorapaxar as well as thromboxane inhibitors, thromboxane synthase inhibitors, thromboxane receptor 
antagonists, and terutroban 
Anticoagulants included: warfarin, low molecular weight heparin, low dose unfractionated heparin, dabigatran, apixaban, betrixaban, edoxaban, rivaroxaban, fondaparinux, danaparoid and lepirudin 
Blank spaces represent no information (not provided by paper or by author correspondence). 
Duration in days is expressed as mean or median. 
GCS=graduated compression stockings; IPC= intermittent pneumatic compression (includes “intermittent compression device, sequential compression device, pneumatic compression device, pneumatic compression stockings, 
pneumatic compression boots”); LMWH= low molecular weight heparin; UFH= unfractionated heparin. 
† Author provided this information. 
§Follow up time of complications was not available from the article or author correspondence. We assumed a follow up time of 30 days. 
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10. Postoperative risk of symptomatic VTE and bleeding in individual studies in colorectal surgery 

Reference 
Total 

patients 
Follow-
up time 

Reported VTE   Reported Bleeding 
Baseline cumulative incidence at 

4 weeks 

  n Days Fatal PE Non-Fatal PE DVT 
VTE total* 
(excluding SVT) 

SVT Fatal Bleeding 
Bleeding requiring 
reintervention 

Transfusion 
VTE at 4 weeks 

(%) 

Bleeding requiring 
reintervention at 

4 weeks (%) 

Bleeding requiring 
transfusion at 4 

weeks (%) 

                            

Abdominoperineal resection, laparoscopic             

Tooley 2018 2574 30   8 18 25‡         1,1%   4.9% 

Abdominoperineal resection, open 

Tooley 2018 5107 30   45 82 123‡       1269 3.6%   21.5% 

Anterior resection, laparoscopic 

Law 2006 98 30§ 0   1 1‡     0   1.3% 0%   

Park 2011 130 30§     0 0‡   0   2 0%   1.4% 

Liang 2013 263 30§   2 4     1.5%    

Osborne 2013 382 30§   6   24‡         9%     

Cuccurullo 2015 356 30 0    1 0 9   2.6%   

Lacy 2015 140 30             2 4   1% 1.9% 

Park 2015 84 30      0 3 3  3.5% 3.5% 

Tuech 2015 56 30§               2     2.4% 

Law 2017 171 30§   0 0‡     0%    

Miyagaki 2017 6137         0‡             3.3% 

McKenna 2018 33846 30       289†         1.1%     

Anterior resection, open 

Law 2006 167 30§ 1   1 2‡     0   1.4% 0%   
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Park 2011 80 30§     1 1‡       0 1.6%   0% 

Kang 2013 72055 30§   375 481‡     1%    

McKenna 2018 21291 30       325†         2.1%     

Lee 2019 2521                       7.5% 

Anterior resection, robotic               

Park 2015 133 30           0 2 1   1.5% 0.7% 

Law 2017 220 30§     2 3‡         1.2%     

Colectomy, laparoscopic 

Yamamoto 2004 120 30   1   4‡         3.3%     

Alves 2005 163 30§ 0 0   0‡       4 0%   1.6% 

Leroy 2005 111 30 0 0 1 1  0 2 5 1.9% 1.2% 2.9% 

Bilimoria 2008 837         0‡             0.3% 

Chan 2008 429 30§      1       

Garrett 2008 200 90 0 1 1 1   0     0.4%     

Umanskiy 2010 55 30§    0     0%    

Abarca 2011 358 30§             2     0.4%   

Kronberg 2011 413 30§   7 9‡     2.9%    

Masoomi 2011 14562 30§       19         0.2%     

Henke 2012 1292 30    17     1,7%    

Tyler 2012 2423 30§       11         0.7%     

Causey 2013 112     0‡       0% 

Gu 2013 204 30       8     1   5.9% 0.3%   

Magistro 2013 80 30§      0 2 3  1.6% 2.4% 

Cuccurullo 2015 845 8 0       3 0 9     1.1%   

Li 2015 159 30             

Miller 2016 11267         0‡             3% 
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Wright 2016 10853 90    317     1.9%    

Denet 2017 507 30 1         1           

Ilyas 2017 3946 30§   4 5‡     0.2%  0% 

Franco 2018 473 30                       

Posabella 2018 1016 30  4  16‡   1 9 2.2% 0.1% 0.6% 

McKenna 2018 71411 30       941†         1.7%   0% 

Sakran 2019 388 30  7 10 16‡     5.6%    

Ross 2020 62366 30    695     1.5%    

Krimphove 2020 4177 90       104         2%     

Colectomy, laparoscopic, benign 

Alves 2005 163 30§ 0 0   0‡       4 0%   1.6% 

Garrett 2008 200 90 0 1 1 1   0     0.4%     

Masoomi 2011 14562 30§    19     0.2%    

Ilyas 2017 1973 30§     2 3‡         0.2%     

McKenna 2018 37004 30    261†     0.9%    

Posabella 2018 1016 30   4   16‡     1 9 2.2% 0.1% 0.6% 

Althans 2019 397         0‡             2.4% 

Colectomy, laparoscopic, emergency 

McKenna 2018 1953 30       58†         3.9%     

Sakran 2019 388 30   7 10 16‡         5.6%     

Colectomy, laparoscopic, IBD 

Umanskiy 2010 55 30§       0         0%     

Causey 2013 112         0‡             0% 

Gu 2013 204 30    8   1  5.9% 0.3%   

Li 2015 159 30                       

McKenna 2018 8588 30       181†         2.8%     
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Colectomy, laparoscopic, malignant 

Yamamoto 2004 120 30   1   4‡         3.3%     

Bilimoria 2008 837                       0.3% 

Chan 2008 429 30§      1       

Magistro 2013 80 30§           0 2 3   1.6% 2.4% 

Wright 2016 10853 90    317     1.9%    

Denet 2017 507 30 1         1           

Franco 2018 473 30             

Haskins 2018 2405         0‡             3.2% 

McKenna 2018 42160 30    569†     1.8%    

Iwamoto 2019 390 30§   1 1 2 0   4   0.5% 1% 0.8% 

Colectomy, sigmoid, laparoscopic 

Alves 2005 163 30§ 0 0   0‡       4 0%   1.6% 

Garrett 2008 200 90 0 1 1 1   0     0.4%     

Ilyas 2017 3946 30§   4 5‡     0.2%  0% 

Posabella 2018 1016 30   4   16‡     1 9 2.2% 0.1% 0.6% 

Colectomy, left, laparoscopic 

Leroy 2005 111 30 0 0 1 1   0 2 5 1.9% 1.2% 2.9% 

Henke 2012 897 30    15     2.2%    

Cuccurullo 2015 585 30 0       3 0 6     1.1%   

Mrdutt 2017 35079     0‡       1.8% 

McKenna 2018 47488 30       488†         1.4%     

Colectomy, right, laparoscopic 

Henke 2012 395 30       2         0.6%     

Magistro 2013 80 30§      0 2 3  1.6% 1.6% 

Cuccurullo 2015 260 30 0       0 0 3     1.3%   

Li 2015 159 30             
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Denet 2017 507 30 1         1           

Mrdutt 2017 8488     0‡       2.7% 

Franco 2018 473 30                       

McKenna 2018 19768 30    286†     1.9%    

Colectomy, open 

Alves 2005 169 30§   3   12‡       4 14.8%   1.5% 

Bilimoria 2008 2222         0‡             0.2% 

Umanskiy 2010 70 30§    2     4.4%    

Masoomi 2011 110172 30§       253         0.4%     

Henke 2012 2172 30    61     3,7%    

Causey 2013 338         0‡             0.3% 

Li 2015 159 30             

Wright 2016 29215 90       1354         3%     

Ilyas 2017 17252 30§   26 33‡     0.3%    

Haskins 2018 1024         0‡             7% 

McKenna 2018 5355 30    283†     7.5%    

Althans 2019 1778 30       32         2.6%   4.4% 

Sakran 2019 9822 30  183 451 614‡     8.9%    

Krimphove 2020 2795 90       142         4.4%     

Ross 2020 98994 30    3177     4.6%    

Weber 2020 2019 30  25  74     5.2%  2.4% 

Colectomy, open, benign 

Alves 2005 169 30§   3   12‡       4 14.8%   1.5% 

Masoomi 2011 110172 30§    253     0.4%    

Ilyas 2017 8626 30§     9 11‡         0.2%     

McKenna 2018 30442 30    454†     2.3%    

Althans 2019 1778 30       32         2.8%   4.4% 

Colectomy, open, emergency 
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McKenna 2018 18033 30       790†         6.8%     

Sakran 2019 9822 30  183 451 614‡     9.7%    

Weber 2020 2019 30   25   74         5.7%   2.4% 

Colectomy, open, IBD 

Umanskiy 2010 70 30§       2         4.4%     

Causey 2013 338     0‡       0.3% 

Li 2015 159 30                       

McKenna 2018 8058 30       196†         3.8%     

Colectomy, open, malignant 

Bilimoria 2008 2222         0‡             0.2% 

Wright 2016 29215 90       1354         3%     

Ilyas 2017 8626 30§   17 22‡     0.4%    

Haskins 2018 1024         0‡             7% 

McKenna 2018 42007 30    1043†     3.9%    

Krimphove 2020 2795 90    142     4.4%    

Colectomy, sigmoid, open 

Alves 2005 169 30§   3   12‡       4 14.8%   1.5% 

Ilyas 2017 17252 30§   26 33‡     0.3%    

McKenna 2018 8270 30       112†         1.9%     

Colectomy, left, open 

Henke 2012 1334 30       41         4%     

McKenna 2018 21269 30       552†         4%     

Colectomy, right, open 

Henke 2012 838 30       19         3%     

Haskins 2018 1024     0‡       7% 

McKenna 2018 19812 30       474†         3.7%     

Colectomy, robotic 

Tyler 2012 160 30§       5         4%     



 214 

Miller 2016 653 30   5 5 10‡         1.9%   2.3% 

Haskins 2018 89 30 0 0 0 0     0%  5.2% 

Raskin 2019 108 30     1 1‡         1.4%     

Colectomy, robotic, IBD 

Raskin 2019 108 30     1 1‡         1.4%     

Colectomy, robotic, malignant 

Haskins 2018 89 30 0 0 0 0         0%   5.2% 

Colectomy, right, robotic 

Haskins 2018 89 30 0 0 0 0         0%   5.2% 

Raskin 2019 108 30     1 1‡         1.4%     

Proctocolectomy, laparoscopic 

Causey 2013 260 30                     0.4% 

Gu 2013 204 30    8   1  5.9% 0.3%   

Gu 2016 248 30§         14             

Duraes 2018 119 30§  1 0 1‡ 12   7 1.7%  4% 

McKenna 2018 5756 30       219†         5%     

Proctocolectomy, open 

Remzi 2002 702 30         11             

Causey 2013 517 30   11     0   0.2% 

Ryoo 2014 72 30     2 3‡     0 6 3.6% 0% 5.4% 

Gu 2016 273 30§     14        

McKenna 2018 8180 30       376†         7.2%     

Proctocolectomy, laparoscopic, benign 

Duraes 2018 119 30§   1 0   12     7     4% 

McKenna 2018 238 30       9†         5%     

Proctocolectomy, laparoscopic, IBD 

Causey 2013 148 30                     0.8% 
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Gu 2016 248 30§     14        

McKenna 2018 4055 30       162†         5.3%     

Proctocolectomy, laparoscopic, malignant 

McKenna 2018 1307 30       34         3.4%     

Proctocolectomy, open, benign 

McKenna 2018 708 30       30         6%     

Proctocolectomy, open, emergency 

McKenna 2018 1932 30       136         10%     

Proctocolectomy, open, IBD 

Remzi 2002 702 30         11             

Causey 2013 397     0‡    0   0% 

Ryoo 2014 72 30     2 3‡     0 6 3.6% 0% 7.5% 

Gu 2016 273 30§     14        

McKenna 2018 3130 30       131         6%     

Proctocolectomy, open, malignant 

McKenna 2018 2410 30       79         4.7%     

Rectopexy, laparoscopic 

Vogel 2020 3350 30       10         0.4%   0.9% 

Rectopexy, open 

Vogel 2020 3599 30       16         0.6%   1.8% 

Rectopexy, perineal 

Kimmins 2001 63 30§           0 0 0   0% 0% 

Altomare 2009 93 30§           0 1     0.7%   

Ding 2012 113 30§    1     1.9%    

Vogel 2020 5271 30       19         0.5%   0.9% 

 



 216 

Cumulative risks are given for the first four postoperative weeks. 
Blank spaces represent no information (not provided by paper or by author correspondence). 
§Follow up time of complications was not available from the article or author correspondence. We assumed a follow up time of 30 days as this was median reported follow up time in the eligible studies. 
* Excluding SVT 
† Authors provided value. 
‡ Estimated VTE value  
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11. Peri- and intraoperative risk of bleeding in individual studies in colorectal surgery 
 

Reference 
Total 

patients 
Perioperative bleeding Reported Intra-operative Bleeding 

  n 
Peri-operative bleeding requiring 

transfusion 
Fatal intra-operative 

bleeding 
Intra-operative bleeding requiring conversion to 

open 
Intra-operative bleeding requiring 

transfusion 

            

Abdominoperineal resection, laparoscopic     

Tooley 2018 2574 276       

Abdominoperineal resection, open 

Tooley 2018 5107         

Anterior resection, laparoscopic 

Law 2006 98     1   

Park 2011 130     0 2 

Liang 2013 263      

Osborne 2013 382         

Cuccurullo 2015 356   0 26 

Lacy 2015 140         

Park 2015 84   0   

Tuech 2015 56         

Law 2017 171      

Miyagaki 2017 6137 434     434 
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McKenna 2018 33846         

Anterior resection, open 

Law 2006 167         

Park 2011 80     0 8 

Kang 2013 72055      

McKenna 2018 21291         

Lee 2019 2521 408       

Anterior resection, robotic       

Park 2015 133     0   

Law 2017 220   2     

Colectomy, laparoscopic 

Yamamoto 2004 120         

Alves 2005 163       3 

Leroy 2005 111  0 0 0 

Bilimoria 2008 837 6       

Chan 2008 429   4   

Garrett 2008 200     0   

Umanskiy 2010 55   1 5 

Abarca 2011 358         

Kronberg 2011 413      

Masoomi 2011 14562         

Henke 2012 1292      

Tyler 2012 2423         

Causey 2013 112 0     

Gu 2013 204         

Magistro 2013 80  0 0   
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Cuccurullo 2015 845     0 27 

Li 2015 159    27 

Miller 2016 11267 721       

Wright 2016 10853      

Denet 2017 507       20 

Ilyas 2017 3946      

Franco 2018 473       20 

Posabella 2018 1016      

McKenna 2018 71411         

Sakran 2019 388      

Ross 2020 62366         

Krimphove 2020 4177         

Colectomy, laparoscopic, benign 

Alves 2005 163       3 

Garrett 2008 200     0   

Masoomi 2011 14562      

Ilyas 2017 1973         

McKenna 2018 37004      

Posabella 2018 1016         

Althans 2019 397 21       

Colectomy, laparoscopic, emergency 

McKenna 2018 1953         

Sakran 2019 388         

Colectomy, laparoscopic, IBD 

Umanskiy 2010 55     1 5 
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Causey 2013 112 0     

Gu 2013 204         

Li 2015 159    27 

McKenna 2018 8588         

Colectomy, laparoscopic, malignant 

Yamamoto 2004 120         

Bilimoria 2008 837 6     

Chan 2008 429     4   

Magistro 2013 80  0 0   

Wright 2016 10853         

Denet 2017 507    20 

Franco 2018 473       20 

Haskins 2018 2405 168     

McKenna 2018 42160         

Iwamoto 2019 390 5   3   

Colectomy, sigmoid, laparoscopic 

Alves 2005 163       3 

Garrett 2008 200   0   

Ilyas 2017 3946         

Posabella 2018 1016         

Colectomy, left, laparoscopic 

Leroy 2005 111   0 0 0 

Henke 2012 897      

Cuccurullo 2015 585     0 19 

Mrdutt 2017 35079 1333     

McKenna 2018 47488         
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Colectomy, right, laparoscopic 

Henke 2012 395         

Magistro 2013 80 3 0 0   

Cuccurullo 2015 260     0 8 

Li 2015 159    27 

Denet 2017 507       20 

Mrdutt 2017 8488 492     

Franco 2018 473       20 

McKenna 2018 19768      

Colectomy, open 

Alves 2005 169       10 

Bilimoria 2008 2222 11       

Umanskiy 2010 70    5 

Masoomi 2011 110172         

Henke 2012 2172      

Causey 2013 338 2       

Li 2015 159    25 

Wright 2016 29215         

Ilyas 2017 17252      

Haskins 2018 1024 156       

McKenna 2018 5355      

Althans 2019 1778 170       

Sakran 2019 9822      

Krimphove 2020 2795         

Ross 2020 98994      

Weber 2020 2019 104     

Colectomy, open, benign 

Alves 2005 169       10 
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Masoomi 2011 110172      

Ilyas 2017 8626         

McKenna 2018 30442      

Althans 2019 1778 170       

Colectomy, open, emergency 

McKenna 2018 18033         

Sakran 2019 9822      

Weber 2020 2019 104       

Colectomy, open, IBD 

Umanskiy 2010 70       5 

Causey 2013 338 2       

Li 2015 159    25 

McKenna 2018 8058         

Colectomy, open, malignant 

Bilimoria 2008 2222 11       

Wright 2016 29215         

Ilyas 2017 8626      

Haskins 2018 1024 156       

McKenna 2018 42007      

Krimphove 2020 2795      

Colectomy, sigmoid, open 

Alves 2005 169       10 

Ilyas 2017 17252      

McKenna 2018 8270         

Colectomy, left, open 

Henke 2012 1334         

McKenna 2018 21269         

Colectomy, right, open 
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Henke 2012 838         

Haskins 2018 1024 156     

McKenna 2018 19812         

Colectomy, robotic 

Tyler 2012 160         

Miller 2016 653 32     

Haskins 2018 89 10       

Raskin 2019 108         

Colectomy, robotic, IBD 

Raskin 2019 108         

Colectomy, robotic, malignant 

Haskins 2018 89 10       

Colectomy, right, robotic 

Haskins 2018 89 10       

Raskin 2019 108         

Proctocolectomy, laparoscopic 

Causey 2013 260 2       

Gu 2013 204      

Gu 2016 248         

Duraes 2018 119    0 

McKenna 2018 5756         

Proctocolectomy, open 

Remzi 2002 702         

Causey 2013 517 2     

Ryoo 2014 72         

Gu 2016 273      

McKenna 2018 8180         
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Proctocolectomy, laparoscopic, benign 

Duraes 2018 119       0 

McKenna 2018 238         

Proctocolectomy, laparoscopic, IBD 

Causey 2013 148 2       

Gu 2016 248      

McKenna 2018 4055         

Proctocolectomy, laparoscopic, malignant 

McKenna 2018 1307         

Proctocolectomy, open, benign 

McKenna 2018 708         

Proctocolectomy, open, emergency 

McKenna 2018 1932         

Proctocolectomy, open, IBD 

Remzi 2002 702         

Causey 2013 397         

Ryoo 2014 72      

Gu 2016 273         

McKenna 2018 3130         

Proctocolectomy, open, malignant 

McKenna 2018 2410         

Rectopexy, laparoscopic 

Vogel 2020 3350 66       

Rectopexy, open 

Vogel 2020 3599 138       
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Rectopexy, perineal 

Kimmins 2001 63   0   0 

Altomare 2009 93      

Ding 2012 113         

Vogel 2020 5271 103       

Blank spaces represent no information (not provided by paper or by author correspondence).
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6. Upper-gastrointestinal and hepatopancreatobiliary surgery supplementary tables 12-17 

 

12. Characteristics of individual studies in upper-gastrointestinal and hepatopancreatobiliary surgery 

Reference Year Country/ Countries Patients(n) 
Age Mean 

(SD)* 
Female (%) Malignancy (%) 

Length of stay 
(Days) 

Recruitment 
First year 

Recruitment 
Last year 

Study type 

                      

Distal pancreatectomy, laparoscopic 

Anonsen 2015 Norway 69 58†  84 17 6† 1997 2009 
One center, multiple 

surgeons 

Nakamura 2015 Japan 902 57 (16) 64   19 2006 2013 Multicenter in one country 

Sulpice 2015 France 347 61 (15) 57 100 15† 2007 2012 Multicenter in one country 

Kwon 2016 Korea 111 50  69 20 11 1999 2012 
One center, multiple 

surgeons 

Dokmak 2017 France 165 54 (15) 62 38 16 2008 2015 
One center, multiple 

surgeons 

Daniel 2018 USA 1789 61 (14) 58 42   1999 2012 Multicenter in one country 

Chen 2019 China 353 54 (14) 38 24 10 2004 2018 
One center, multiple 

surgeons 

Distal pancreatectomy, robotic 

Zureikat 2013 USA 83 65†  51 72 6 2008 2012 
One center, multiple 

surgeons 

Distal pancreatectomy, open 

Yekebas 2007 Germany 116      1992 2006 
One center, multiple 

surgeons 

Lee 2008 Korea 180   64   15 1995 2006 
One center, multiple 

surgeons 

Dedania§ 2013 USA 70 66†  40 100 6† 2005 2011 
One center, multiple 

surgeons 

Nakamura 2015 Japan 1108 61 (15) 55 0 20 2006 2013 Multicenter in one country 

Sulpice 2015 France 2406 65 (12) 51 100 15† 2007 2012 Multicenter in one country 



 227 

Daniel 2018 USA 1790 61 (14) 58 63 7 2014 2016 Multicenter in one country 

Boone 2019 USA 55 65 (7) 50 100  2007 2017 
One center, multiple 

surgeons 

Mussle§ 2020 Germany 191 65 (18)† 51 67 19† 2005 2017 
One center, multiple 

surgeons 

Distal pancreatectomy, laparoscopic, benign 

Daniel 2018 USA 1030 61 (14) 58 0  2014 2016 Multicenter in one country 

Chen 2019 China 116 50 (13) 72 0 9 2004 2018 
One center, multiple 

surgeons 

Distal pancreatectomy, laparoscopic, malignant 

Sulpice 2015 France 347 61 (15) 57 100 15† 2007 2012 Multicenter in one country 

Daniel 2018 USA 759 61 (14) 58 100   2014 2016 Multicenter in one country 

Distal pancreatectomy, open, benign 

Daniel 2018 USA 655 61 (14) 58 0 7 2014 2016 Multicenter in one country 

Distal pancreatectomy, open, malignant 

Dedania§ 2013 USA 70 66†  40 100 6† 2005 2011 
One center, multiple 

surgeons 

Sulpice 2015 France 2406 65 (12) 51 100 15† 2007 2012 Multicenter in one country 

Daniel 2018 USA 1135 61 (14) 58 100 8 2014 2016 Multicenter in one country 

Boone 2019 USA 55 65 (7) 50 100   2007 2017 
One center, multiple 

surgeons 

Liver resection, laparoscopic 

Vibert 2006 France 84 59†  44 73 11† 1995 2004 
One center, multiple 

surgeons 

Dagher 2009 USA,France,Italy,Australia 210 56†  65 54 6† 1997 2008 Multinational 

Abu Hilal 2010 UK 80 64†   54 3† 2003 2007 
One center, multiple 

surgeons 

Dagher 2010 France,Italy 163 65†  31 100 8† 1998 2008 Multinational 

Kazaryan 2010 Norway 139 62 (15) 53 81 3† 1998 2008 
One center, multiple 

surgeons 

Bhojani 2012 Canada 57 59†  60 67 5† 2006 2010 
One center, multiple 

surgeons 

Soubrane 2014 France 351 63†  26 100  1998 2010 Multicenter in one country 

Cauchy 2015 France 223 64†  40 88 13† 2000 2013 Multicenter in one country 

Fuks 2016 France 226 62  54 88 13† 2000 2013 Multicenter in one country 

Cipriani 2018 Italy 698 62†  48 92 5† 2005 2017 
One center, multiple 

surgeons 
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Sucandy 2018 USA 831   63 47 3 2001 2016 
One center, multiple 

surgeons 

Ainoa§ 2020 Finland 84 63 (14) 52 82   2014 2017 
One center, multiple 

surgeons 

Triantafyllidis 2020 France 431 63 (11) 35 100  2000 2018 
One center, multiple 

surgeons 

Stiles 2017 USA 859   60 60 3† 2014 2015 Multicenter in one country 

Liver resection, robotic 

Kingham 2016 USA 64 64†  50 78 4 2004/2010 2012/2014 Single surgeon series 

Daskalaki 2017 USA 67 53 (15) 55 56 6 2009 2013 
One center, multiple 

surgeons 

Sucandy 2020 USA 77 62  57 85 3† 2016 2018 
One center, multiple 

surgeons 

Liver resection, open 

Stewart§ 2004 UK 137 62†  39 100 10† 1988 2001 
One center, multiple 

surgeons 

Zhou§ 2007 China 81 54 (11) 6 100   1995 2002 
One center, multiple 

surgeons 

Lee 2009 Hong Kong 248 54†  39 77 7 2003 2007 
One center, multiple 

surgeons 

Lordan 2009 UK 469 64†  69 83 9† 1996 2008 
One center, multiple 

surgeons 

Andres 2011 Switzerland 689 55 (15) 56 71  1991 2009 
One center, multiple 

surgeons 

Nobili 2012 France 555 56 (14) 56 1   2006 2009 
One center, multiple 

surgeons 

Tzeng§ 2012 USA 5651 60†  51   2005 2009 Multicenter in one country 

Barbas§ 2013 USA 1281 55 (15) 53 74 9 1996 2009 
One center, multiple 

surgeons 

Aramaki§ 2014 Japan 539  22 100  2001 2010 
One center, multiple 

surgeons 

Nathan 2014 USA 2147 60 (20)† 49 91 7† 2003 2011 
One center, multiple 

surgeons 

Bagante 2016 USA 2452 60 (18)† 49 83 6† 2014 2014 Multicenter in one country 

de'Angelis 2016 France 329 55 (13) 47 100 16 1980 2011 
One center, multiple 

surgeons 

Fuks 2016 France 988 54  47 72 17† 2000 2013 Multicenter in one country 

Yokoo 2016 Japan 14970 67 (12) 30     2011 2012 Multicenter in one country 

Khandoga 2017 Germany 184 64 (1) 30 100  2003 2013 
One center, multiple 

surgeons 

Singh 2017 India 86 51 (16) 38 81   2010 2015 
One center, multiple 

surgeons 

Kron§ 2019 UK 211 62†  40 91 10† 1993 2014 
One center, multiple 

surgeons 
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Ainoa§ 2020 Finland 428 63 (13) 43 88   2014 2017 
One center, multiple 

surgeons 

Snyder 2020 USA 388 59 (12) 39 97  2014 2016 Multicenter in one country 

Tahkola 2020 Finland 73 65 (14)† 47 97 9† 2000 2017 
One center, multiple 

surgeons 

Liver resection, laparoscopic, minor 

Soubrane 2014 France 351 63†  26 100  1998 2010 Multicenter in one country 

Stiles 2017 USA 859   60 60 5† 2014 2015 Multicenter in one country 

Ainoa§ 2020 Finland 78 63 (14) 52 82  2014 2017 
One center, multiple 

surgeons 

Liver resection, laparoscopic, major 

Dagher 2009 USA,France,Italy,Australia 210 56†  65 54 6† 1997 2008 Multinational 

Cauchy 2015 France 223 64†  40 88 13† 2000 2013 Multicenter in one country 

Fuks 2016 France 226 62  54 88 13† 2000 2013 Multicenter in one country 

Liver resection, open, minor 

Tzeng§ 2012 USA 3376 60†  51   2005 2009 Multicenter in one country 

Aramaki§ 2014 Japan 539 #N/A 22 100   2001 2010 
One center, multiple 

surgeons 

Ainoa§ 2020 Finland 250 63 (13) 43 88  2014 2017 
One center, multiple 

surgeons 

Liver resection, open, major 

Zhou§ 2007 China 81 54 (11) 6 100  1995 2002 
One center, multiple 

surgeons 

Tzeng§ 2012 USA 1690 60†  51     2005 2009 Multicenter in one country 

de'Angelis 2016 France 329 55 (13) 47 100 19 1980 2011 
One center, multiple 

surgeons 

Fuks 2016 France 988 54  47 72 17† 2000 2013 Multicenter in one country 

Singh 2017 India 86 51 (16) 38 81  2010 2015 
One center, multiple 

surgeons 

Kron§ 2019 UK 211 62†  40 91 10† 1993 2014 
One center, multiple 

surgeons 

Ainoa§ 2020 Finland 178 63 (13) 43 88  2014 2017 
One center, multiple 

surgeons 

Snyder 2020 USA 388 59 (12) 39 97 14† 2014 2016 Multicenter in one country 

Tahkola 2020 Finland 73 65 (14)† 47 97 9† 2000 2017 
One center, multiple 

surgeons 
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Pancreaticoduodenectomy, laparoscopic 

Kendrick 2010 USA 62 66 (12) 48 73 7† 2007 2009 
One center, multiple 

surgeons 

Dokmak 2017 France 70 58 (13) 43 81 25 2008 2015 
One center, multiple 

surgeons 

Yu 2018 Korea 191 53 (14) 52 100 14 2008 2014 
One center, multiple 

surgeons 

Chen 2019 China 186 61 (11) 38 47 20 2004 2018 
One center, multiple 

surgeons 

Song§ 2020 Korea 500 57 (14) 45 46 13 2007 2017 
One center, multiple 

surgeons 

Vining 2020 USA 407 64 (12) 46 77 7† 2014 2017 Multicenter in one country 

Wang 2020 China 550 62†  40  13 2010 2019 
One center, multiple 

surgeons 

Boone 2019 USA 200 65 (7) 50 100   2007 2017 
One center, multiple 

surgeons 

Pancreaticoduodenectomy, robotic 

Zureikat 2013 USA 132 67†  51 80   2008 2012 
One center, multiple 

surgeons 

Rosemurgy§ 2019 USA 155 69 (11) 43 81 5† 2013 2017 
One center, multiple 

surgeons 

Vining 2020 USA 498 65 (12) 48 78 7† 2014 2017 Multicenter in one country 

Pancreaticoduodenectomy, open 

Martignoni 2001 Switzerland 257 67†  46 81 17† 1993 1999 
One center, multiple 

surgeons 

Adam 2004 Germany 301 50†  29 36 15† 1994 2001 
One center, multiple 

surgeons 

Balachandran 2004 India 218 50 (13) 27 100  1989 2002 
One center, multiple 

surgeons 

Tien 2005 Taiwan 402 59†  40 91   1995 2004 
One center, multiple 

surgeons 

Turrini 2005 France 172 59 (11) 30 100  1994 2003 
One center, multiple 

surgeons 

Koukoutsis 2006 UK 362 66†  45     2000 2005 
One center, multiple 

surgeons 

Blanc 2007 France 411    100  1992 2005 
One center, multiple 

surgeons 

Yekebas 2007 Germany 1141         1992 2006 
One center, multiple 

surgeons 

Tien 2008 Taiwan 283 61 (16) 40 81 25 2002 2007 
One center, multiple 

surgeons 

Wei 2009 Taiwan 628     81   1980 2007 
One center, multiple 

surgeons 
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Pandanaboyana§ 2010 UK 67 71 (10) 39 100  2004 2007 
One center, multiple 

surgeons 

Kneuertz 2011 USA 220 64 (12) 50 100 11† 2000 2008 
One center, multiple 

surgeons 

Mañas-Gómez 2011 Spain 107 65 (9) 6   2005 2008 
One center, multiple 

surgeons 

Ricci 2012 Italy 113 67 (11) 37 85   2009 2011 
One center, multiple 

surgeons 

Enomoto 2014 USA 9830 64  48  16 2005 2010 Multicenter in one country 

Feng 2014 China 840 54†  35 89 35† 2000 2010 
One center, multiple 

surgeons 

Kokudo 2014 Switzerland 187    100 23† 2006 2012 
One center, multiple 

surgeons 

Ravikumar 2014 UK 1070 66†  46 100 13 1998 2011 Multicenter in one country 

Flis 2016 Slovenia 111 66 (8) 52 100  2006 2014 
One center, multiple 

surgeons 

Soriano 2016 Spain 67 66 (2) 40 100   2005 2015 
One center, multiple 

surgeons 

Fujikawa 2018 Japan 100 73†  33 77 29† 2005 2016 
One center, multiple 

surgeons 

Kantor 2018 USA 9235 67 (11) 48 100 12 2006 2013 Multicenter in one country 

Boone 2019 USA 327 65 (7) 50 100  2007 2017 
One center, multiple 

surgeons 

Faraj 2019 Lebanon 300 61†  36 89 12† 1994 2015 
One center, multiple 

surgeons 

Mataki 2019 Japan 315   38   2006 2018 
One center, multiple 

surgeons 

Rystedt§ 2019 Sweden 1864 67 (10) 46 84   2011 2016 Multicenter in one country 

Snyder 2019 USA 120 64 (11)† 53 100  2008 2015 
One center, multiple 

surgeons 

Cao 2020 China 151 59 (10) 39 88 20 2010 2017 
One center, multiple 

surgeons 

Komokata 2020 Japan 77 75†  31 73 33 2013 2019 
One center, multiple 

surgeons 

Mussle§ 2020 Germany 699 65 (20)† 41 67   2005 2017 
One center, multiple 

surgeons 

Tahkola 2020 Finland 218 67 (13)† 0 86 12† 2000 2017 
One center, multiple 

surgeons 

Vining 2020 USA 12612 65 (12) 47 81 8† 2014 2017 Multicenter in one country 

Pancreaticoduodenectomy, laparoscopic, without venous resection 
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Dokmak 2017 France 70 58 (13) 43 81 25 2008 2015 
One center, multiple 

surgeons 

Kendrick 2010 USA 62 66 (12) 48 73 7† 2007 2009 
One center, multiple 

surgeons 

Yu 2018 Korea 191 53 (14) 52 100 14 2008 2014 
One center, multiple 

surgeons 

Wang 2020 China 473 62†  40   14 2010 2019 
One center, multiple 

surgeons 

Pancreaticoduodenectomy, laparoscopic, with venous resection 

Wang 2020 China 77 62†  40  13 2010 2019 
One center, multiple 

surgeons 

Pancreaticoduodenectomy, open, without venous resection 

Turrini 2005 France 172 59 (11) 30 100  1994 2003 
One center, multiple 

surgeons 

Blanc 2007 France 411     100   1992 2005 
One center, multiple 

surgeons 

Ravikumar 2014 UK 840 66†  44 100 13† 1998 2011 Multicenter in one country 

Flis 2016 Slovenia 111 66 (8) 52 100   2006 2014 
One center, multiple 

surgeons 

Kantor 2018 USA 8258 66 (11) 48 100 12 2006 2013 Multicenter in one country 

Faraj 2019 Lebanon 300 61†  36 89 12 1994 2015 
One center, multiple 

surgeons 

Cao 2020 China 151 59 (10) 39 88 20 2010 2017 
One center, multiple 

surgeons 

Zettervall 2020 USA 2566 64 (12) 46 95   2014 2015 Multicenter in one country 

Feng 2014 China 840 54†  35 89 35† 2000 2010 
One center, multiple 

surgeons 

Pancreaticoduodenectomy, open, with venous resection 

Ravikumar 2014 UK 230 65†  50 100 14† 1998 2011 Multicenter in one country 

Kantor 2018 USA 640 65 (10) 48 100 11 2006 2013 Multicenter in one country 

Kantor 2018 USA 224 65 (10) 58 100 15 2006 2013 Multicenter in one country 

Snyder 2019 USA 120 64 (11)† 53 100   2008 2015 
One center, multiple 

surgeons 

Zettervall 2020 USA 436 64 (11) 51 78  2014 2015 Multicenter in one country 

Gastrectomy, laparoscopic 

Sexton 2008 USA 61 59 (19) 49  4 1995 2007 
One center, multiple 

surgeons 
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Saka 2010 Japan 178     100   2002 2008 
One center, multiple 

surgeons 

Mamidanna 2013 UK 480   43 100 11† 2000 2010 Multicenter in one country 

Son 2014 Korea 58 59 (12) 62 100 8 2003 2010 
One center, multiple 

surgeons 

Glenn 2015 USA 789   37 13 12 2008 2013 Multicenter in one country 

Suda§ 2015 Japan 438 68†  30 100 15† 2009 2012 
One center, multiple 

surgeons 

Chen 2016 China 253 58 (12) 32 100 9 2006 2015 
One center, multiple 

surgeons 

Chen 2016 China 379 60 (11) 47 100 10 2007 2015 
One center, multiple 

surgeons 

Han 2016 Korea 1355 60 (12) 34 100  2007 2012 
One center, multiple 

surgeons 

Nakauchi 2016 Japan 437 68 (14) 30 100 15 2009 2012 
One center, multiple 

surgeons 

Ntutumu 2016 China 1205 55 (12) 32 100 10 2004 2014 
One center, multiple 

surgeons 

Wang 2017 China 1657 62 (11) 22 100   2008 2015 Single surgeon series 

Hiki 2018 Japan 1067 70 (14)† 31 100 14 2014 2015 Multicenter in one country 

Osaki 2018 Japan 129 69 (10) 26 100   2014 2017 
One center, multiple 

surgeons 

Shimada 2018 Japan 243 69 (11) 28 100  2007 2014 
One center, multiple 

surgeons 

Xu 2019 China 430 56 (10) 21 100 8† 2005 2012 
One center, multiple 

surgeons 

Alzahrani 2020 Korea 207   26 100  2018 2019 
One center, multiple 

surgeons 

Sakamoto 2020 Japan 13187   28 100 14† 2010 2017 Multicenter in one country 

Shibasaki§ 2020 Japan 1042 70†  29 100 13† 2009 2019 
One center, multiple 

surgeons 

Gastrectomy, robotic 

Song 2009 Korea 100 55 (13) 46 100 8 2005 2007 
One center, multiple 

surgeons 

Son 2014 Korea 51 55 (12) 55 100 9 2003 2010 
One center, multiple 

surgeons 

Glenn 2015 USA 223   31 45 12 2008 2013 Multicenter in one country 

Suda§ 2015 Japan 88 64†  42 100 14† 2009 2012 
One center, multiple 

surgeons 

Nakauchi 2016 Japan 84 64 (13) 43 100 14 2009 2012 
One center, multiple 

surgeons 
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Alhossaini 2019 Korea 288 56 (13) 41 100   2016 2017 
One center, multiple 

surgeons 

Okabe 2019 Japan 115 68†  35 100 12† 2012 2017 Multicenter in one country 

Shibasaki§ 2020 Japan 359 67†  35 100 12† 2009 2019 
One center, multiple 

surgeons 

Gastrectomy, open 

Park 2005 Korea 548 57 (12) 31   2002 2002 
One center, multiple 

surgeons 

Pedrazzani 2007 Italy 310 71†  46 100   1988 2003 
One center, multiple 

surgeons 

Lamb 2008 UK 180 70†  33 100 10† 1992 2005 
One center, multiple 

surgeons 

Oh 2009 Korea 410   32 100 12 2000 2003 
One center, multiple 

surgeons 

Sah 2009 China 809 58†  36 100    One center, multiple 
surgeons 

Saka 2010 Japan 3014     100   2002 2008 
One center, multiple 

surgeons 

Mamidanna 2013 UK 10233   34 100 14† 2000 2010 Multicenter in one country 

Papenfuss 2014 USA 2580 67 (13) 3 100 12 2005 2010 Multicenter in one country 

Glenn 2015 USA 8585   31 1 13 2008 2013 Multicenter in one country 

Han 2016 Korea 3256 60 (12) 34 99   2007 2012 
One center, multiple 

surgeons 

Chen 2017 China 124 54 (15) 35 100 11 2007 2016 
One center, multiple 

surgeons 

Kung 2017 Sweden 1101 69 (12) 43 100   2006 2013 Multicenter in one country 

Hiki 2018 Japan 1067 71 (14)† 31 100 16 2014 2015 Multicenter in one country 

Xu 2019 China 768 57 (11) 23 100 9† 2005 2012 
One center, multiple 

surgeons 

Sakamoto 2020 Japan 45502   25 100 15† 2010 2017 Multicenter in one country 

Gastrectomy, laparoscopic, subtotal 

Sexton 2008 USA 61 59 (19) 49  4 1995 2007 
One center, multiple 

surgeons 

Chen 2016 China 379 60 (11) 47 100 10 2007 2015 
One center, multiple 

surgeons 

Hiki 2018 Japan 1067 70 (14)† 31 100 14 2014 2015 Multicenter in one country 

Shimada 2018 Japan 243 69 (11) 28 100   2007 2014 
One center, multiple 

surgeons 

Gastrectomy, laparoscopic, total 
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Son 2014 Korea 58 59 (12) 62 100 8 2003 2010 
One center, multiple 

surgeons 

Chen 2016 China 253 58 (12) 32 100 9 2006 2015 
One center, multiple 

surgeons 

Wang 2017 China 1657 62 (11) 22 100  2008 2015 Single surgeon series 

Sakamoto 2020 Japan 13187   28 100 14† 2010 2017 Multicenter in one country 

Gastrectomy, robotic, total 

Son 2014 Korea 51 55 (12) 55 100 9 2003 2010 
One center, multiple 

surgeons 

Gastrectomy, open, subtotal 

Park 2005 Korea 403 57 (12) 31   2002 2002 
One center, multiple 

surgeons 

Pedrazzani 2007 Italy 310 71†  46 100   1988 2003 
One center, multiple 

surgeons 

Sah 2009 China 809 58†  36 100    One center, multiple 
surgeons 

Saka 2010 Japan 2111     100   2002 2008 
One center, multiple 

surgeons 

Papenfuss 2014 USA 1581 68 (13) 43 100 12 2005 2010 Multicenter in one country 

Hiki 2018 Japan 1067 71 (14)† 31 100 16 2014 2015 Multicenter in one country 

Gastrectomy, open, total 

Park 2005 Korea 145 57 (12) 31   2002 2002 
One center, multiple 

surgeons 

Oh 2009 Korea 410   32 100 12 2000 2003 
One center, multiple 

surgeons 

Saka 2010 Japan 903    100  2002 2008 
One center, multiple 

surgeons 

Papenfuss 2014 USA 999 64 (13) 40 100 13 2005 2010 Multicenter in one country 

Chen 2017 China 124 54 (15) 35 100 11 2007 2016 
One center, multiple 

surgeons 

Sakamoto 2020 Japan 45502   25 100 15† 2010 2017 Multicenter in one country 

Gastric bypass, laparoscopic 

Kothari 2007 USA 476 43 (9)  0    One center, multiple 
surgeons 

Rabl 2011 USA 644 45 (11) 81     2004 2009 Multicenter in one country 

Benizri 2013 France 100 41 (11) 83  3 2009 2011 
One center, multiple 

surgeons 

Woo 2013 Korea 55 35 (12) 90 0 3 2009 2011 
One center, multiple 

surgeons 
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Inaba 2018 USA 128349 45 (17)† 0   2008 2012 Multicenter in one country 

Thereaux 2018 France 33611 40 (12) 83     2012 2014 Multicenter in one country 

Dugan 2020 USA 117599 45 (12) 80   2015 2016 Multicenter in one country 

Gambhir 2020 USA,Canada 102146 45 (18)† 81 0 2 2015 2017 Multinational 

Sada 2020 USA 561 48 (12) 81   2015 2018 
One center, multiple 

surgeons 

Gastric bypass, robotic 

Yu 2006 USA 100 42 (10) 83  3 2003 2005 
One center, multiple 

surgeons 

Ayloo 2011 USA 90 39 (9) 87   2 2006 2009 Single surgeon series 

Benizri 2013 France 100 41 (11) 83   2009 2011 
One center, multiple 

surgeons 

Myers 2013 USA 100 46 (10) 76   2 2009 2011 Single surgeon series 

Tieu 2013 USA 1100 47  86   2002 2010 Multicenter in one country 

Ayloo 2016 USA 146 40  88 0 3 2006 2013 Single surgeon series 

Acevedo 2020 USA 5817 47 (12) 80  2 2015 2016 Multicenter in one country 

Gastric bypass, open 

Fernandez Jr 2004 USA 1431 41 (10) 78 0  1992 2003 
One center, multiple 

surgeons 

Cotter 2005 USA 107 40 (12) 79 0 4 2000 2001 Single surgeon series 

Abou-Nukta 2006 USA 1225   79   1998 2003 
One center, multiple 

surgeons 

Gargiulo 2006 USA 606   71 0   1999 2001 
One center, multiple 

surgeons 

Gargiulo 2007 USA 193      1999 2003 
One center, multiple 

surgeons 

Nguyen 2007 USA 6065   79   4 2004 2006 Multicenter in one country 

Martins-Filho 2008 Brazil 135 38†  47   1997 2003 
One center, multiple 

surgeons 

Weller§ 2008 USA 4883   82   4 2005 2005 Multicenter in one country 

Caruana 2009 USA 1652 42 (7) 84   2000 2008 
One center, multiple 

surgeons 

Consortium 
Longitudinal 
Assessment of Bariatric 
Surgery, Flum 

2009 USA 437 46 (11) 68 0   2005 2007 Multicenter in one country 
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Slotman 2010 USA 61 37†  66  3† 1999 2008 Single surgeon series 

Finks 2011 USA 1092 47 (11) 74 0   2006 2010 Multicenter in one country 

Hutter 2011 USA 988 46  78  4 2007 2010 Multicenter in one country 

Rabl 2011 USA 78 45 (11) 81     2004 2009 Multicenter in one country 

Froehling 2012 USA 228 44 (10) 82   1987 2005 Multicenter in one country 

Masoomi 2012 USA 42591 45 (11) 79 0   2006 2008 Multicenter in one country 

Santo 2013 Brazil 538 46 (13) 83   2006 2011 
One center, multiple 

surgeons 

Lidor 2014 USA 5282 45  78 0 4 2005 2012 Multicenter in one country 

Nielsen 2018 USA 503 45 (12) 79   2012 2014 Multicenter in one country 

Sleeve gastrectomy, laparoscopic 

Woo 2013 Korea 132 35 (12) 90 0  2009 2011 
One center, multiple 

surgeons 

Alsina§ 2014 Spain,Mexico 100 43 (9) 76 0   2007 2013 Multinational 

Biertho 2014 Canada 378 48 (11) 66   2006 2011 
One center, multiple 

surgeons 

Sakran§ 2016 Israel 3003 43 (15) 63 0 2 2006 2014 
One center, multiple 

surgeons 

Villagran 2016 Chile 1236 34  0 0 8 2009 2015 
One center, multiple 

surgeons 

Moradian 2017 USA 50         2014 2015 
One center, multiple 

surgeons 

Brunetti 2018 USA 60 43 (12) 53 0  ? ? Single surgeon series 

Guerrier 2018 USA 47982 44 (4) 78     2010 2014 Multicenter in one country 

Inaba 2018 USA 30257 45 (11) 75   2008 2012 Multicenter in one country 

Nimeri 2018 United Arab Emirates 523 35 (10) 67 0   2010 2016 
One center, multiple 

surgeons 

Thereaux 2018 France 62266 40 (12) 83   2012 2014 Multicenter in one country 

Abuoglu 2019 Turkey 302 34†  68   3† 2015 2017 
One center, multiple 

surgeons 

AlKhaldi 2019 Kuwait 187 37 (10) 72   2008 2011 
One center, multiple 

surgeons 

Dugan 2020 USA 312065 44 (12) 79     2015 2016 Multicenter in one country 

Gambhir 2020 USA,Canada 266886 44 (18)† 80 0 2 2015 2017 Multinational 

Johari 2020 Australia 259 43 (12) 70 0 5 2008 2015 
One center, multiple 

surgeons 
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Sleeve gastrectomy, robotic 

Romero 2013 USA 134 43 (13) 66  2 2009 2012 
One center, multiple 

surgeons 

Ecker 2016 USA 411 44 (11) 75   3† 2011 2014 
One center, multiple 

surgeons 

Moon 2018 USA 740      2008 2016 Multicenter in one country 

Acevedo 2020 USA 12912 45 (12) 80   2 2015 2016 Multicenter in one country 

Blank spaces indicate an absence of information. 

Articles are reported by procedure, so duplicate information from same study appears in this table. 

Many articles reported on more than one procedure (For instance Masoomi 2011 reported on colectomy, laparoscopic; colectomy, laparoscopic, benign; colectomy, open; and colectomy, 
open, benign). 

*Age is reported as mean (SD) unless otherwise indicated  

† Median (IQR) 

§ Authors confirmed accuracy of our consensus data extraction and/or corrected some errors or provided additional information  

 

 

Bagante 2016: Open and minimally-invasive liver resection: Age was provided for procedures combined. 
Benizri 2013: Laparoscopic and robotic gastric bypass: Age and proportion of females was provided for procedures combined. 
Boone 2019: Open distal pancreatectomy and open and laparoscopic pancreaticoduodenectomy: Age and proportion of females was provided for procedures combined. 
Froehling 2012: Open and laparoscopic gastric bypass: Age and proportion of females was provided for procedures combined. 
Han 2016: Open and laparoscopic gastrectomy: Age and proportion of females was provided for procedures combined. 
Lidor 2014: Open and laparoscpic gastric bypass: Age and proportion of females was provided for procedures combined. 
Mussle 2020: Open distal pancreatectomy and open pancreaticoduodenectomy: Age and proportion of females was provided for procedures combined. 
Nielsen 2018: Open gastric bypass, several others: Age and proportion of females was provided for procedures combined. 
Park 2005: Open subtotal and total gastrectomies: Age and proportion of females was provided for procedures combined. 
Rabl 2011: Laparoscopic and robotic gastric bypass: Age and proportion of females was provided for procedures combined. 
Threaux 2018: Laparoscopic gastric bypass and sleeve gastrectomy: Age and proportion of females was provided for procedures combined. 
Tzeng 2012: All liver resections: Age and proportion of females was provided for procedures combined. 
Wang 2020: Laparoscopic pancreaticoduodenectomy and laparoscopic distal pancreatectomy: Age and proportion of females was provided for procedures combined. 
Woo 2013: Laparoscopic gastric bypass and sleeve gastrectomy: Age and proportion of females was provided for procedures combined. 
Zureikat 2013:Distal pancreatectomy and pancreaticoduodenectomy: Age and proportion of females was provided for all procedures combined.  
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13. Risk of bias in individual studies in upper-gastrointestinal and hepatopancreatobiliary surgery 

Reference Sampling 
Thromboprophylaxis 

documentation 
Source of information 

Recruitment 
years 

Specification of 
length of follow-

up 
Study type Risk of Bias 

                

Distal pancreatectomy, laparoscopic 

Anonsen 2015 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Nakamura 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - Multicenter in one country HIGH 

Sulpice 2015 + - Administrative database information + - Multicenter in one country HIGH 

Kwon 2016 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Dokmak 2017 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Daniel 2018 + - Prospective data collection + + Multicenter in one country LOW 

Chen 2019 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 

Distal pancreatectomy, robotic 

Zureikat 2013 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

MODERATE 

Distal pancreatectomy, open 

Yekebas 2007 + - Administrative database information - + 
One center, multiple 

surgeons 
HIGH 

Lee 2008 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Dedania 2013 + + Administrative database information - + 
One center, multiple 

surgeons 
MODERATE 

Nakamura 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - Multicenter in one country HIGH 

Sulpice 2015 + - Administrative database information + - Multicenter in one country HIGH 

Daniel 2018 + - Prospective data collection + + Multicenter in one country LOW 

Boone 2019 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

MODERATE 

Mussle 2020 + + Administrative database information + + 
One center, multiple 

surgeons 
LOW 

Distal pancreatectomy, laparoscopic, benign 
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Daniel 2018 + - Prospective data collection + + Multicenter in one country LOW 

Chen 2019 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 

Distal pancreatectomy, laparoscopic, malignant 

Sulpice 2015 + - Administrative database information + - Multicenter in one country HIGH 

Daniel 2018 + - Prospective data collection + + Multicenter in one country LOW 

Distal pancreatectomy, open, benign 

Daniel 2018 + - Prospective data collection + + Multicenter in one country LOW 

Distal pancreatectomy, open, malignant 

Dedania 2013 + + Administrative database information - + 
One center, multiple 

surgeons 
MODERATE 

Sulpice 2015 + - Administrative database information + - Multicenter in one country HIGH 

Daniel 2018 + - Prospective data collection + + Multicenter in one country LOW 

Boone 2019 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

MODERATE 

Liver resection, laparoscopic 

Vibert 2006 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Dagher 2009 + - Prospective data collection - - Multinational HIGH 

Abu Hilal 2010 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Dagher 2010 + - Prospective data collection - - Multinational HIGH 

Kazaryan 2010 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Bhojani 2012 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Soubrane 2014 + - Prospective data collection - - Multicenter in one country HIGH 

Cauchy 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + Multicenter in one country HIGH 

Fuks 2016 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + Multicenter in one country HIGH 

Cipriani 2018 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Sucandy 2018 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Ainoa 2020 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Triantafyllidis 2020 + - Administrative database information - + 
One center, multiple 

surgeons 
HIGH 

Stiles 2017 + - Prospective data collection + + Multicenter in one country LOW 
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Liver resection, robotic 

Kingham 2016 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - Single surgeon series HIGH 

Daskalaki 2017 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 

Sucandy 2020 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Liver resection, open 

Stewart 2004 + + Prospective data collection - + 
One center, multiple 

surgeons 
LOW 

Zhou 2007 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Lee 2009 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Lordan 2009 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Andres 2011 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Nobili 2012 + + Prospective data collection - - 
One center, multiple 

surgeons 
MODERATE 

Tzeng 2012 + - Prospective data collection - + Multicenter in one country MODERATE 

Barbas 2013 + + 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

MODERATE 

Aramaki 2014 + + 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

MODERATE 

Nathan 2014 + + Prospective data collection - + 
One center, multiple 

surgeons 
LOW 

Bagante 2016 + - Prospective data collection + + Multicenter in one country LOW 

de'Angelis 2016 + - Administrative database information - + 
One center, multiple 

surgeons 
HIGH 

Fuks 2016 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + Multicenter in one country HIGH 

Yokoo 2016 + - Prospective data collection + + Multicenter in one country LOW 

Khandoga 2017 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Singh 2017 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

MODERATE 

Kron 2019 + + Administrative database information - + 
One center, multiple 

surgeons 
MODERATE 

Ainoa 2020 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Snyder 2020 + - Prospective data collection + + Multicenter in one country LOW 

Tahkola 2020 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 
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Liver resection, laparoscopic, minor 

Soubrane 2014 + - Prospective data collection - - Multicenter in one country HIGH 

Stiles 2017 + - Prospective data collection + + Multicenter in one country LOW 

Ainoa 2020 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Liver resection, laparoscopic, major 

Dagher 2009 + - Prospective data collection - - Multinational HIGH 

Cauchy 2015 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + Multicenter in one country HIGH 

Fuks 2016 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + Multicenter in one country HIGH 

Liver resection, open, minor 

Tzeng 2012 + - Prospective data collection - + Multicenter in one country MODERATE 

Aramaki 2014 + + 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

MODERATE 

Ainoa 2020 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Liver resection, open, major 

Zhou 2007 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Tzeng 2012 + - Prospective data collection - + Multicenter in one country MODERATE 

de'Angelis 2016 + - Administrative database information - + 
One center, multiple 

surgeons 
HIGH 

Fuks 2016 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + Multicenter in one country HIGH 

Singh 2017 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

MODERATE 

Kron 2019 + + Administrative database information - + 
One center, multiple 

surgeons 
MODERATE 

Ainoa 2020 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Snyder 2020 + - Prospective data collection + + Multicenter in one country LOW 

Tahkola 2020 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Pancreaticoduodenectomy, laparoscopic 

Kendrick 2010 + + 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Dokmak 2017 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 
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Yu 2018 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 

Chen 2019 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 

Song 2020 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

MODERATE 

Vining 2020 + - Prospective data collection + + Multicenter in one country LOW 

Wang 2020 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 

Boone 2019 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

MODERATE 

Pancreaticoduodenectomy, robotic 

Zureikat 2013 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

MODERATE 

Rosemurgy 2019 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Vining 2020 + - Prospective data collection + + Multicenter in one country LOW 

Pancreaticoduodenectomy, open 

Martignoni 2001 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Adam 2004 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Balachandran 2004 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Tien 2005 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Turrini 2005 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Koukoutsis 2006 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Blanc 2007 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Yekebas 2007 + - Administrative database information - + 
One center, multiple 

surgeons 
HIGH 

Tien 2008 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Wei 2009 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Pandanaboyana 2010 + + Administrative database information - + 
One center, multiple 

surgeons 
MODERATE 

Kneuertz 2011 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Mañas-Gómez 2011 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 
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Ricci 2012 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Enomoto 2014 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + Multicenter in one country HIGH 

Feng 2014 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Kokudo 2014 + + 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

MODERATE 

Ravikumar 2014 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - Multicenter in one country HIGH 

Flis 2016 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Soriano 2016 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Fujikawa 2018 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Kantor 2018 + - Prospective data collection + + Multicenter in one country LOW 

Boone 2019 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

MODERATE 

Faraj 2019 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Mataki 2019 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

MODERATE 

Rystedt 2019 - + Prospective data collection + - Multicenter in one country MODERATE 

Snyder 2019 + + 
Retrospective duplicate chart reviews with 

good documentation of agreement between 
reviewers 

+ + 
One center, multiple 

surgeons 
VERY LOW 

Cao 2020 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 

Komokata 2020 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 

Mussle 2020 + + Administrative database information + + 
One center, multiple 

surgeons 
LOW 

Tahkola 2020 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Vining 2020 + - Prospective data collection + + Multicenter in one country LOW 

Pancreaticoduodenectomy, laparoscopic, without venous resection 

Dokmak 2017 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Kendrick 2010 + + 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Yu 2018 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 
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Wang 2020 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 

Pancreaticoduodenectomy, laparoscopic, with venous resection 

Wang 2020 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 

Pancreaticoduodenectomy, open, without venous resection 

Turrini 2005 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Blanc 2007 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Ravikumar 2014 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - Multicenter in one country HIGH 

Flis 2016 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Kantor 2018 + - Prospective data collection + + Multicenter in one country LOW 

Faraj 2019 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Cao 2020 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 

Zettervall 2020 + - Prospective data collection + + Multicenter in one country LOW 

Feng 2014 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Pancreaticoduodenectomy, open, with venous resection 

Ravikumar 2014 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - Multicenter in one country HIGH 

Kantor 2018 + - Prospective data collection + + Multicenter in one country LOW 

Kantor 2018 + - Prospective data collection + + Multicenter in one country LOW 

Snyder 2019 + + 
Retrospective duplicate chart reviews with 

good documentation of agreement between 
reviewers 

+ + 
One center, multiple 

surgeons 
VERY LOW 

Zettervall 2020 + - Prospective data collection + + Multicenter in one country LOW 

Gastrectomy, laparoscopic 

Sexton 2008 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Saka 2010 + + Administrative database information - - 
One center, multiple 

surgeons 
HIGH 

Mamidanna 2013 + - Administrative database information - + Multicenter in one country HIGH 

Son 2014 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 
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Glenn 2015 + - Administrative database information + - Multicenter in one country HIGH 

Suda 2015 - + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

MODERATE 

Chen 2016 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Chen 2016 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Han 2016 - - 
Retrospective duplicate chart reviews without 

documentation of agreement between 
reviewers 

+ + 
One center, multiple 

surgeons 
HIGH 

Nakauchi 2016 - - 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

HIGH 

Ntutumu 2016 + - Administrative database information - + 
One center, multiple 

surgeons 
HIGH 

Wang 2017 - - 
Retrospective chart reviews, data collected by 

one investigator 
+ + Single surgeon series HIGH 

Hiki 2018 + - Prospective data collection + - Multicenter in one country MODERATE 

Osaki 2018 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Shimada 2018 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

MODERATE 

Xu 2019 - - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Alzahrani 2020 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Sakamoto 2020 + - Administrative database information + - Multicenter in one country HIGH 

Shibasaki 2020 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Gastrectomy, robotic 

Song 2009 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Son 2014 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Glenn 2015 + - Administrative database information + - Multicenter in one country HIGH 

Suda 2015 - + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

MODERATE 

Nakauchi 2016 - - 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

HIGH 

Alhossaini 2019 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 

Okabe 2019 + - Prospective data collection + - Multicenter in one country MODERATE 
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Shibasaki 2020 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Gastrectomy, open 

Park 2005 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Pedrazzani 2007 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Lamb 2008 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Oh 2009 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Sah 2009 - - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Saka 2010 + + Administrative database information - - 
One center, multiple 

surgeons 
HIGH 

Mamidanna 2013 + - Administrative database information - + Multicenter in one country HIGH 

Papenfuss 2014 + - Prospective data collection - + Multicenter in one country MODERATE 

Glenn 2015 + - Administrative database information + - Multicenter in one country HIGH 

Han 2016 - - 
Retrospective duplicate chart reviews without 

documentation of agreement between 
reviewers 

+ + 
One center, multiple 

surgeons 
HIGH 

Chen 2017 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Kung 2017 + - Prospective data collection + + Multicenter in one country LOW 

Hiki 2018 + - Prospective data collection + - Multicenter in one country MODERATE 

Xu 2019 - - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Sakamoto 2020 + - Administrative database information + - Multicenter in one country HIGH 

Gastrectomy, laparoscopic, subtotal 

Sexton 2008 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Chen 2016 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Hiki 2018 + - Prospective data collection + - Multicenter in one country MODERATE 

Shimada 2018 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

MODERATE 

Gastrectomy, laparoscopic, total 

Son 2014 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Chen 2016 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 



 248 

Wang 2017 - - 
Retrospective chart reviews, data collected by 

one investigator 
+ + Single surgeon series HIGH 

Sakamoto 2020 + - Administrative database information + - Multicenter in one country HIGH 

Gastrectomy, robotic, total 

Son 2014 + - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Gastrectomy, open, subtotal 

Park 2005 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Pedrazzani 2007 + - Prospective data collection - + 
One center, multiple 

surgeons 
MODERATE 

Sah 2009 - - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Saka 2010 + + Administrative database information - - 
One center, multiple 

surgeons 
HIGH 

Papenfuss 2014 + - Prospective data collection - + Multicenter in one country MODERATE 

Hiki 2018 + - Prospective data collection + - Multicenter in one country MODERATE 

Gastrectomy, open, total 

Park 2005 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Oh 2009 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Saka 2010 + + Administrative database information - - 
One center, multiple 

surgeons 
HIGH 

Papenfuss 2014 + - Prospective data collection - + Multicenter in one country MODERATE 

Chen 2017 + - Prospective data collection + - 
One center, multiple 

surgeons 
MODERATE 

Sakamoto 2020 + - Administrative database information + - Multicenter in one country HIGH 

Gastric bypass, laparoscopic 

Kothari 2007 + + Prospective data collection - + 
One center, multiple 

surgeons 
LOW 

Rabl 2011 + + Prospective data collection - + Multicenter in one country LOW 

Benizri 2013 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Woo 2013 + + Prospective data collection + + 
One center, multiple 

surgeons 
VERY LOW 

Inaba 2018 + - Prospective data collection + + Multicenter in one country LOW 

Thereaux 2018 + + Administrative database information + + Multicenter in one country LOW 
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Dugan 2020 + - Prospective data collection + + Multicenter in one country LOW 

Gambhir 2020 + - Prospective data collection + + Multinational LOW 

Sada 2020 + + Prospective data collection + + 
One center, multiple 

surgeons 
VERY LOW 

Gastric bypass, robotic 

Yu 2006 + - Administrative database information - - 
One center, multiple 

surgeons 
HIGH 

Ayloo 2011 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + Single surgeon series HIGH 

Benizri 2013 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Myers 2013 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ + Single surgeon series HIGH 

Tieu 2013 + - Administrative database information - + Multicenter in one country HIGH 

Ayloo 2016 - - 
Retrospective chart reviews, data collected by 

one investigator 
+ - Single surgeon series HIGH 

Acevedo 2020 + - Prospective data collection + + Multicenter in one country LOW 

Gastric bypass, open 

Fernandez Jr 2004 + - Prospective data collection - - 
One center, multiple 

surgeons 
HIGH 

Cotter 2005 - + 
Retrospective chart reviews, data collected by 

one investigator 
- - Single surgeon series HIGH 

Abou-Nukta 2006 - - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Gargiulo 2006 - - 
Retrospective chart reviews, data collected by 

one investigator 
- - 

One center, multiple 
surgeons 

HIGH 

Gargiulo 2007 + + 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

MODERATE 

Nguyen 2007 + - Administrative database information - + Multicenter in one country HIGH 

Martins-Filho 2008 + - 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

HIGH 

Weller 2008 + - Administrative database information - - Multicenter in one country HIGH 

Caruana 2009 + + 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

MODERATE 

Consortium Longitudinal 
Assessment of Bariatric 
Surgery, Flum 2009 

+ - Prospective data collection - + Multicenter in one country MODERATE 

Slotman 2010 - + 
Retrospective chart reviews, data collected by 

one investigator 
- - Single surgeon series HIGH 

Finks 2011 + - Prospective data collection - + Multicenter in one country MODERATE 
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Hutter 2011 + - Prospective data collection - + Multicenter in one country MODERATE 

Rabl 2011 + + Prospective data collection - + Multicenter in one country LOW 

Froehling 2012 - - Administrative database information - + Multicenter in one country HIGH 

Masoomi 2012 + - Administrative database information - - Multicenter in one country HIGH 

Santo 2013 + + 
Retrospective chart reviews, data collected by 

one investigator 
- + 

One center, multiple 
surgeons 

MODERATE 

Lidor 2014 - - Prospective data collection - + Multicenter in one country HIGH 

Nielsen 2018 + - Prospective data collection + + Multicenter in one country LOW 

Sleeve gastrectomy, laparoscopic 

Woo 2013 + + Prospective data collection + + 
One center, multiple 

surgeons 
VERY LOW 

Alsina 2014 + + Prospective data collection + + Multinational VERY LOW 

Biertho 2014 + + Prospective data collection - + 
One center, multiple 

surgeons 
LOW 

Sakran 2016 + + Prospective data collection - + 
One center, multiple 

surgeons 
LOW 

Villagran 2016 + + Prospective data collection + - 
One center, multiple 

surgeons 
LOW 

Moradian 2017 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Brunetti 2018 + + Prospective data collection + + Single surgeon series LOW 

Guerrier 2018 + - Prospective data collection + + Multicenter in one country LOW 

Inaba 2018 + - Prospective data collection + + Multicenter in one country LOW 

Nimeri 2018 + + Prospective data collection + + 
One center, multiple 

surgeons 
VERY LOW 

Thereaux 2018 + + Administrative database information + + Multicenter in one country LOW 

Abuoglu 2019 + + Prospective data collection + - 
One center, multiple 

surgeons 
LOW 

AlKhaldi 2019 + + 
Retrospective chart reviews, data collected by 

one investigator 
+ + 

One center, multiple 
surgeons 

LOW 

Dugan 2020 + - Prospective data collection + + Multicenter in one country LOW 

Gambhir 2020 + - Prospective data collection + + Multinational LOW 

Johari 2020 + - Prospective data collection + + 
One center, multiple 

surgeons 
LOW 

Sleeve gastrectomy, robotic 

Romero 2013 + - 
Retrospective chart reviews, data collected by 

one investigator 
+ - 

One center, multiple 
surgeons 

HIGH 
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Ecker 2016 + - Administrative database information + + 
One center, multiple 

surgeons 
MODERATE 

Moon 2018 + - Prospective data collection + - Multicenter in one country MODERATE 

Acevedo 2020 + - Prospective data collection + + Multicenter in one country LOW 

 

Articles are reported by procedure, so duplicate information from same study appears in this table. 
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14. Prophylaxis in individual studies in upper-gastrointestinal and hepatopancreatobiliary surgery 
 

Reference 
Total 

patients 
Mechanical prophylaxis Antiplatelet drugs Anticoagulants 

  n % Type 
Duration 
in days 

% Type 
Duration 
in days 

% Type 
Duration 
in days 

Distal pancreatectomy, laparoscopic 

Anonsen 2015 69           

Nakamura 2015 902                   

Sulpice 2015 347           

Kwon 2016 111                   

Dokmak 2017 165           

Daniel 2018 1789                   

Chen 2019 353           

Distal pancreatectomy, robotic 

Zureikat 2013 83                   

Distal pancreatectomy, open 

Yekebas 2007 116           

Lee 2008 180                   

Dedania 2013 70 100†  6†    100† LMWH† 6† 

Nakamura 2015 1108                   

Sulpice 2015 2406           

Daniel 2018 1790                   

Boone 2019 55  IPC     98 LMWH   

Mussle 2020 191 100† GCS         100 LMWH/UFH 28 

Distal pancreatectomy, laparoscopic, benign 

Daniel 2018 1030           

Chen 2019 116                   

Distal pancreatectomy, laparoscopic, malignant 
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Sulpice 2015 347           

Daniel 2018 759                   

Distal pancreatectomy, open, benign 

Daniel 2018 655           

Distal pancreatectomy, open, malignant 

Dedania 2013 70 100†  6†    100† LMWH† 6† 

Sulpice 2015 2406                   

Daniel 2018 1135           

Boone 2019 55   IPC         98 LMWH   

Liver resection, laparoscopic 

Vibert 2006 84           

Dagher 2009 210                   

Abu Hilal 2010 80           

Dagher 2010 163                   

Kazaryan 2010 139       100 LMWH   

Bhojani 2012 57 100 IPC, GCS         100 Unspecified   

Soubrane 2014 351           

Cauchy 2015 223                   

Fuks 2016 226           

Cipriani 2018 698                   

Sucandy 2018 831           

Ainoa 2020 84 100† GCS   38† 
ASA, Clopidogrel, 

Ticagrelor, 
Dipyridamole† 

  100† LMWH† 27† 

Triantafyllidis 2020 431           

Stiles 2017 859                   

Liver resection, robotic 

Kingham 2016 64           

Daskalaki 2017 67                   
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Sucandy 2020 77           

Liver resection, open 

Stewart 2004 137 100† IPC†  0† None†  100 LMWH 7 

Zhou 2007 81                   

Lee 2009 248           

Lordan 2009 469                   

Andres 2011 689        UFH/LMWH   

Nobili 2012 555 0 none               

Tzeng 2012 5651           

Barbas 2013 1281             100† UFH/LMWH† 10† 

Aramaki 2014 539 100† IPC† 1 0† None  0† None† 0 

Nathan 2014 2147 100 IPC         60 UFH/LMWH   

Bagante 2016 2452           

de'Angelis 2016 329                   

Fuks 2016 988           

Yokoo 2016 14970                   

Khandoga 2017 184           

Singh 2017 86 100 IPC 7 0     0   0 

Kron 2019 211 100†  14† 0†   100† LMWH† 14† 

Ainoa 2020 428 100† GCS   10† 
ASA, Clopidogrel, 

Ticagrelor, 
Dipyridamole† 

  100† LMWH† 27† 

Snyder 2020 388           

Tahkola 2020 73                   

Liver resection, laparoscopic, minor 

Soubrane 2014 351           

Stiles 2017 859                   

Ainoa 2020 78 100† GCS  38† 
ASA, Clopidogrel, 

Ticagrelor, 
Dipyridamole† 

 100† LMWH† 27† 

Liver resection, laparoscopic, major 
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Dagher 2009 210           

Cauchy 2015 223                   

Fuks 2016 226           

Liver resection, open, minor 

Tzeng 2012 3376           

Aramaki 2014 100†   1† 0† None† 0† 0† None†     

Ainoa 2020 250 100† GCS  10† 
ASA, Clopidogrel, 

Ticagrelor, 
Dipyridamole† 

 100† LMWH† 27† 

Liver resection, open, major 

Zhou 2007 81           

Tzeng 2012 1690                   

de'Angelis 2016 329           

Fuks 2016 988                   

Singh 2017 86 100 IPC  0   0    

Kron 2019 211 100†   14† 0†     100† LMWH† 14† 

Ainoa 2020 178 100† GCS  10† 
ASA, Clopidogrel, 

Ticagrelor, 
Dipyridamole† 

 100† LMWH† 27† 

Snyder 2020 388                   

Tahkola 2020 73           

Pancreaticoduodenectomy, laparoscopic 

Kendrick 2010 62       100 UFH 7 

Dokmak 2017 70                   

Yu 2018 191           

Chen 2019 186                   

Song 2020 500 100 GCS     100 LMWH 2 

Vining 2020 407                   

Wang 2020 550           
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Boone 2019 200   IPC         98 LMWH   

Pancreaticoduodenectomy, robotic 

Zureikat 2013 132                   

Rosemurgy 2019 155 100† IPC†         

Vining 2020 498                   

Pancreaticoduodenectomy, open 

Martignoni 2001 257           

Adam 2004 301                   

Balachandran 2004 218           

Tien 2005 402                   

Turrini 2005 172           

Koukoutsis 2006 362                   

Blanc 2007 411       100 UFH   

Yekebas 2007 1141                   

Tien 2008 283           

Wei 2009 628                   

Pandanaboyana 2010 67       100† LMWH† 24† 

Kneuertz 2011 220                   

Mañas-Gómez 2011 107       100 LMWH   

Ricci 2012 113                   

Enomoto 2014 9830           

Feng 2014 840                   

Kokudo 2014 187           

Ravikumar 2014 1070                   
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Flis 2016 111           

Soriano 2016 67                   

Fujikawa 2018 100 100 IPC, GCS  31 aspirin  26 UFH   

Kantor 2018 9235                   

Boone 2019 327  GCS     98 LMWH   

Faraj 2019 300 100 IPC         40 LMWH   

Mataki 2019 315           

Rystedt 2019 1864         Unknown   100† LMWH†   

Snyder 2019 120    100 aspirin  100 LMWH 28 

Cao 2020 151                   

Komokata 2020 77 100 IPC, GCS  27 mainly aspirin  26 Other/UFH 90 

Mussle 2020 699 100 GCS         100 LMWH/UFH 28 

Tahkola 2020 218           

Vining 2020 12612                   

Pancreaticoduodenectomy, laparoscopic, without venous resection 

Dokmak 2017 70           

Kendrick 2010 62             100 UFH 7 

Yu 2018 191           

Wang 2020 473                   

Pancreaticoduodenectomy, laparoscopic, with venous resection 

Wang 2020 77           

Pancreaticoduodenectomy, open, without venous resection 

Turrini 2005 172           

Blanc 2007 411             100 UFH   
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Ravikumar 2014 840           

Flis 2016 111                   

Kantor 2018 8258           

Faraj 2019 300 100 IPC         40 LMWH nr nr   

Cao 2020 151           

Zettervall 2020 2566                   

Feng 2014 840           

Pancreaticoduodenectomy, open, with venous resection 

Ravikumar 2014 230           

Kantor 2018 640                   

Kantor 2018 224           

Snyder 2019 120       100 aspirin   83 LMWH 28 

Zettervall 2020 436           

Gastrectomy, laparoscopic 

Sexton 2008 61           

Saka 2010 178 100 IPC, GCS         100 UFH 2 

Mamidanna 2013 480           

Son 2014 58                   

Glenn 2015 789           

Suda 2015 438 100† IPC, GCS†         100† LMWH† 3† 

Chen 2016 253           

Chen 2016 379                   

Han 2016 1355           

Nakauchi 2016 437                   

Ntutumu 2016 1205           
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Wang 2017 1657                   

Hiki 2018 1067           

Osaki 2018 129 99 IPC, GCS 3       4 UFH/DOAC   

Shimada 2018 243    8       

Xu 2019 430                   

Alzahrani 2020 207           

Sakamoto 2020 13187                   

Shibasaki 2020 1042 100† IPC, GCS† 2† 0 None†  80†  5† 

Gastrectomy, robotic 

Song 2009 100           

Son 2014 51                   

Glenn 2015 223           

Suda 2015 88 100† IPC, GCS†         100† LMWH† 3† 

Nakauchi 2016 84           

Alhossaini 2019 288                   

Okabe 2019 115           

Shibasaki 2020 359 100†   2† 0† None†   80† LMWH† 5† 

Gastrectomy, open 

Park 2005 548           

Pedrazzani 2007 310                   

Lamb 2008 180           

Oh 2009 410                   

Sah 2009 809           

Saka 2010 3014 100 IPC, GCS 2       100 UFH 2 

Mamidanna 2013 10233           
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Papenfuss 2014 2580                   

Glenn 2015 8585           

Han 2016 3256                   

Chen 2017 124           

Kung 2017 1101                   

Hiki 2018 1067           

Xu 2019 768                   

Sakamoto 2020 45502           

Gastrectomy, laparoscopic, subtotal 

Sexton 2008 61           

Chen 2016 379                   

Hiki 2018 1067           

Shimada 2018 243       8           

Gastrectomy, laparoscopic, total 

Son 2014 58           

Chen 2016 253                   

Wang 2017 1657           

Sakamoto 2020 13187                   

Gastrectomy, robotic, total 

Son 2014 51                   

Gastrectomy, open, subtotal 

Park 2005 403           

Pedrazzani 2007 310                   

Sah 2009 809           

Saka 2010 2111 100 IPC, GCS         100 UFH 2 

Papenfuss 2014 1581           
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Hiki 2018 1067                   

Gastrectomy, open, total 

Park 2005 145           

Oh 2009 410                   

Saka 2010 903 100 IPC, GCS     100 UFH 2 

Papenfuss 2014 999                   

Chen 2017 124           

Sakamoto 2020 45502                   

Gastric bypass, laparoscopic 

Kothari 2007 476 100 IPC 2    100 LMWH/ UFH 2 

Rabl 2011 644                   

Benizri 2013 100           

Woo 2013 55 100 IPC, GCS 3       97 LMWH 14 

Inaba 2018 128349           

Thereaux 2018 33611             74 LMWH   

Dugan 2020 117599           

Gambhir 2020 102146                   

Sada 2020 561 100      100† UFH†   

Gastric bypass, robotic 

Yu 2006 100           

Ayloo 2011 90                   

Benizri 2013 100           

Myers 2013 100                   

Tieu 2013 1100           

Ayloo 2016 146 100 IPC         100 LMWH   

Acevedo 2020 5817           

Gastric bypass, open 
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Fernandez Jr 2004 1431           

Cotter 2005 107 1 IPC 4       100 UFH 4 

Abou-Nukta 2006 1225 100 IPC     100 LMWH   

Gargiulo 2006 606 100 IPC         100 LMWH   

Gargiulo 2007 193       100 LMWH   

Nguyen 2007 6065                   

Martins-Filho 2008 135           

Weller 2008 4883                   

Caruana 2009 1652 100 IPC 0 0 aspirin  100 UFH/UFH 6 

Consortium Longitudinal Assessment of Bariatric Surgery, Flum 2009 437                   

Slotman 2010 61 100 IPC   none  100 LMWH 22 

Finks 2011 1092                   

Hutter 2011 988           

Rabl 2011 78                   

Froehling 2012 228 100 IPC     100 LMWH/UFH/Warfarin   

Masoomi 2012 42591                   

Santo 2013 538  GCS     100 LMWH 21 

Lidor 2014 5282                   

Nielsen 2018 503           

Sleeve gastrectomy, laparoscopic 

Woo 2013 132 100 IPC, GCS     97 LMWH 14 

Alsina 2014 100 100 IPC         100 LMWH 30 

Biertho 2014 378       100 LMWH   

Sakran 2016 3003 100 IPC 14       100 LMWH 14 

Villagran 2016 1236           

Moradian 2017 50 100 IPC 1       100 LMWH 1 
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Brunetti 2018 60 100 IPC     100 UFH/LMWH   

Guerrier 2018 47982                   

Inaba 2018 30257           

Nimeri 2018 527 100 IPC         100 UFH/LMWH 2 

Thereaux 2018 62266       79 LMWH 35 

Abuoglu 2019 302 100 IPC 1       100 LMWH 15 

AlKhaldi 2019 187       100 LMWH 21 

Dugan 2020 312065                   

Gambhir 2020 266886           

Johari 2020 259                   

Sleeve gastrectomy, robotic 

Romero 2013 134           

Ecker 2016 411                   

Moon 2018 740           

Acevedo 2020 12912                   

Mechanical thromboprophylaxis included: antithrombosis stockings, intermittent pneumatic compression devices, and foot-pumps 
Aspirin or other antiplatelet drugs included: aspirin, clopidogrel, prasugrel, ticlopidine, dipyridamole, ticagrelor, cilostazol, tirofiban, vorapaxar as well as thromboxane inhibitors, thromboxane synthase inhibitors, thromboxane receptor 
antagonists, and terutroban 
Anticoagulants included: warfarin, low molecular weight heparin, low dose unfractionated heparin, dabigatran, apixaban, betrixaban, edoxaban, rivaroxaban, fondaparinux, danaparoid and lepirudin 
Blank spaces represent no information (not provided by paper or by author correspondence). 
Duration in days is expressed as mean or median. 
GCS=graduated compression stockings; IPC= intermittent pneumatic compression (includes “intermittent compression device, sequential compression device, pneumatic compression device, pneumatic compression stockings, 
pneumatic compression boots”); LMWH= low molecular weight heparin; UFH= unfractionated heparin. 
† Author provided this information. 
§Follow up time of complications was not available from the article or author correspondence. We assumed a follow up time of 30 days. 
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15. Postoperative risk of symptomatic VTE and bleeding in individual studies in upper-gastrointestinal and hepatopancreatobiliary surgery 
 

Reference 
Total 

patients 
Follow-
up time 

Reported VTE   Reported Bleeding 
Baseline cumulative 
incidence at 4 weeks 

  n Days Fatal PE Non-Fatal PE DVT 
VTE total* 
(excluding 
SVT) 

SVT Fatal Bleeding 
Bleeding 
requiring 
reintervention 

Transfusion 
VTE at 4 

weeks (%) 

Baseline 
bleeding 
requiring 

reintervention 
at 4 weeks (%) 

Bleeding 
requiring 

transfusion at 
4 weeks (%) 

Distal pancreatectomy, laparoscopic 

Anonsen 2015 69 30§       0     1   0% 1%   

Nakamura 2015 902 30§             12     1.3%   

Sulpice 2015 347 30§        22   4.2% 

Kwon 2016 111 30                       

Dokmak 2017 165 30§ 0     0       

Daniel 2018 1,789 30       48         2.6%   4,5% 

Chen 2019 353 30§         3             

Distal pancreatectomy, robotic 

Zureikat 2013 83 30           0 1     0.8%   

Distal pancreatectomy, open 

Yekebas 2007 116 30           2 4     2.3%   

Lee 2008 180 30§         4             

Dedania 2013 70 30 0†   3  0† 0  5.5% 0%   

Nakamura 2015 1,108 30§             5     0.4%   

Sulpice 2015 2,406 30§        395   10.7% 

Daniel 2018 1,790 30       61         5.2%   8.2% 

Boone 2019 55 90    10     16%    

Mussle 2020 191 90† 1† 3†   13‡   4† 3†   7.4% 0.9%   

Distal pancreatectomy, laparoscopic, benign 

Daniel 2018 1,030 30       23         2.2%   4.2% 

Chen 2019 116 30§         0             
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Distal pancreatectomy, laparoscopic, malignant 

Sulpice 2015 347 30§               22     4.2% 

Daniel 2018 759 30       26         3.4%   5% 

Distal pancreatectomy, open, benign 

Daniel 2018 655 30       10         2.3%   7.8% 

Distal pancreatectomy, open, malignant 

Dedania 2013 70 30† 0†     3   0† 0   5.5% 0%   

Sulpice 2015 2,406 30§               395     10.7% 

Daniel 2018 1,135 30    51     6.8%  8.4% 

Boone 2019 55 90       10         16%     

Liver resection, laparoscopic 

Vibert 2006 84 30§           1 1 2   0.8% 1.6% 

Dagher 2009 210 30§ 1         0           

Abu Hilal 2010 80 30§      0 1 0  0.9% 0% 

Dagher 2010 163 30§           0 4     1.7%   

Kazaryan 2010 139 30§       2   1%   

Bhojani 2012 57 30§ 0         0   11     13.4% 

Soubrane 2014 351 30§     3   12   2% 

Cauchy 2015 223 30 0         1   29     7.6% 

Fuks 2016 226 90  3  12‡    30 4.4%  7.7% 

Cipriani 2018 698 30   1   4‡       56 0.9%   5.5% 

Sucandy 2018 831 30§    5    24 0.7%  2% 

Ainoa 2020 84 30 0† 0† 0† 0† 0† 0† 0† 3† 0% 0% 2.3% 

Triantafyllidis 2020 431 90    4    28 0.8%  3.8% 

Stiles 2017 859 30     7 9‡         1.2%   2.8% 

Liver resection, robotic 

Kingham 2016 64 30§   0 1 1‡         2.2%     
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Daskalaki 2017 67 30§             0     0%   

Sucandy 2020 77 30       0         0%     

Liver resection, open 

Stewart 2004 137 30 0 3 0† 3† 1 1 3†   3.6% 1.5%   

Zhou 2007 81 30§         13   5     5.5%   

Lee 2009 248 30       1   0.4% 17.5% 

Lordan 2009 469 30       2       25 0.9%   3.7% 

Andres 2011 689 30 0   12  2   2.6%    

Nobili 2012 555 30§   16   63‡       64 20.4%   7.9% 

Tzeng 2012 5,651 30    162   25  4,9% 0,3% 0,3% 

Barbas 2013 1,281 90     4 4‡     24   0.3% 1.1%   

Aramaki 2014 539 30 0   2  1 7  0.4% 1.3% 25% 

Nathan 2014 2,147 30       55         3.2%     

Bagante 2016 2,452 30  38 60 95‡     6.5%  9.9% 

de'Angelis 2016 329         0‡ 9 1           

Fuks 2016 988     0‡    288   17% 

Yokoo 2016 14,970 30 9 24   104‡       606 0.9%   3.6% 

Khandoga 2017 184 30  5  20‡ 2    21.3%    

Singh 2017 86 30§   0 0 0 0       0%     

Kron 2019 211 90† 0 2 0 2† 2 4 9  0.9% 2.5% 8.7% 

Ainoa 2020 428 30 0† 23† 1† 28† 1† 0† 4† 67† 14.1% 0.6% 10.3% 

Snyder 2020 388     0‡         

Tahkola 2020 73 30 0 1 0 1‡   0 1   2.6% 0.9%   

Liver resection, laparoscopic, minor 

Soubrane 2014 351 30§         3     12     2% 

Stiles 2017 859 30     7 9‡         1.6%   2.8% 

Ainoa 2020 78 30 0† 0† 0† 0† 0† 0† 0† 3† 0% 0% 2.5% 

Liver resection, laparoscopic, major 
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Dagher 2009 210 30§ 1         0           

Cauchy 2015 223 30 0         1   29     7.6% 

Fuks 2016 226 90   3   12‡       30 4.4%   7.7% 

Liver resection, open, minor 

Tzeng 2012 3,376 30       71     10   3.5% 0.2% 0.3% 

Aramaki 2014 539 30† 0     2   1 7   0.4% 1.3% 4.6% 

Ainoa 2020 250 30 0† 13† 0† 13† 0† 0† 2† 26† 11.2% 0.5% 17.6% 

Liver resection, open, major 

Zhou 2007 81 30§         13   5     5.5%   

Tzeng 2012 1,690 30       79     12   7,9% 0,5% 0,5% 

de'Angelis 2016 329 90 2 1  6‡ 9 1   1.8%    

Fuks 2016 988 90   44   174‡       288 17.3%   17% 

Singh 2017 86 30§  0 0 0 0    0%    

Kron 2019 211 90† 0 2 0 2† 2 4 9   0.9% 2.5% 8.7% 

Ainoa 2020 178 30 0† 14† 1† 15† 1† 0† 2† 41† 18.2% 0.7% 24.7% 

Snyder 2020 388 30   7 17 23‡         10.1%     

Tahkola 2020 73 30 0 1 0 1‡   0 1   2.6% 0.9%   

Pancreaticoduodenectomy, laparoscopic 

Kendrick 2010 62 30§     2 3‡     1   5.3% 1.1%   

Dokmak 2017 70 30§ 1           14     13%   

Yu 2018 191 30§             

Chen 2019 186 30§         3             

Song 2020 500 30§     0 1 12 10  1.8% 1.5% 

Vining 2020 407 30   7 14 20‡         7.7%   8.1% 

Wang 2020 550 90    18     2.2%  3.2% 
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Boone 2019 200 90       42 17       9.9%     

Pancreaticoduodenectomy, robotic 

Zureikat 2013 132 30             4     2.1%   

Rosemurgy 2019 155 30 0 0 0 0  0  3 0%  1.6% 

Vining 2020 498 30   10 16 25‡         7.3%   4.8% 

Pancreaticoduodenectomy, open 

Martignoni 2001 257 30§           0   6     1.6% 

Adam 2004 301 30§       6   2     3.8%     

Balachandran 2004 218 30§      15  30   12.4% 

Tien 2005 402 30           5           

Turrini 2005 172 30 1     9       

Koukoutsis 2006 362 30           15 23     4.3%   

Blanc 2007 411 30      3 23 9  3.8% 1.5% 

Yekebas 2007 1,141 30           9           

Tien 2008 283 30§      1       

Wei 2009 628 30§           10           

Pandanaboyana 2010 67 30      3 4   3.9%   

Kneuertz 2011 220 30§               102     31.7% 

Mañas-Gómez 2011 107 30§      2       

Ricci 2012 113 30             8 4   4.6% 2.3% 

Enomoto 2014 9,830 30  0 39 38‡    0 0.6%  0% 

Feng 2014 840 30§           12           

Kokudo 2014 187 30  13  51‡     52.6%    

Ravikumar 2014 1,070 30§               52     3.3% 
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Flis 2016 111 30§ 1    0        

Soriano 2016 67 30   1   4‡ 1   0   12.9% 0%   

Fujikawa 2018 100 30       0   0%   

Kantor 2018 9,235 30     204 262‡         4.7%   8.4% 

Boone 2019 327 90    60     15%    

Faraj 2019 300 30§ 0   1 1‡   0   39 0.4%   12.3% 

Mataki 2019 315 30      3 11   3%   

Rystedt 2019 1,864 30§               512     24.7% 

Snyder 2019 120 30     9  1   0.5%   

Cao 2020 151 30§ 1 1   5‡   3     7.2%     

Komokata 2020 77 30§    4  1  8 6.1%  9% 

Mussle 2020 699 90† 4† 17†   72‡   19† 30†   10,6% 2,4%   

Tahkola 2020 218 30  1 5 6‡  0 7  5.1% 2.2%   

Vining 2020 12,612 30   143 361 488‡         6.4%   8.2% 

Pancreaticoduodenectomy, laparoscopic, without venous resection 

Dokmak 2017 70 30§ 1           14     13%   

Kendrick 2010 62 30§     2 3‡     1   5.3% 1.1%   

Yu 2018 191 30§             

Wang 2020 473 90       13         1.9%   2.6% 

Pancreaticoduodenectomy, laparoscopic, with venous resection 

Wang 2020 77 90       5         4.4%   6.9% 

Pancreaticoduodenectomy, open, without venous resection 

Turrini 2005 172 30 1         9 16     6.3%   

Blanc 2007 411 30           3 23 9   3.8% 1.5% 
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Ravikumar 2014 840 30§        40   6% 

Flis 2016 111 30§ 1       0             

Kantor 2018 8,258 30   159 204‡     4.1%  7.6% 

Faraj 2019 300 30§ 0   1 1‡   0 15 39 0.4% 4.5% 11.7% 

Cao 2020 151 30§ 1 1  5‡  3   3.3%    

Zettervall 2020 2,566 30       85         5.4%     

Feng 2014 840 30§           12 59     6.3%   

Pancreaticoduodenectomy, open, with venous resection 

Ravikumar 2014 230 30§         7     12     3.5% 

Kantor 2018 640 30     29 37‡         9.5%   16.1% 

Kantor 2018 224 30   16 21‡     12.4%  17.3% 

Snyder 2019 120 30         9   1     0.5% 25.7% 

Zettervall 2020 436 30       27         10,3%     

Gastrectomy, laparoscopic 

Sexton 2008 61 30§     1 1‡     1   2.6% 1.1%   

Saka 2010 178 30§ 0 0   0‡         0%     

Mamidanna 2013 480 30  3 1 4     1.4%    

Son 2014 58 30§               2     2.6% 

Glenn 2015 789 30§    42     8.5%    

Suda 2015 438 30   2   8‡     3   2% 0.5%   

Chen 2016 253 30§  1 1 2‡     0,9%    

Chen 2016 379 30§ 0 0   0‡         0%     

Han 2016 1,355 30     2        

Nakauchi 2016 437 30 0 2   8‡   1     2.1%     

Ntutumu 2016 1,205 30 0 1 2 3‡     0.3%    
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Wang 2017 1,657 30 0     3   1     0.2%     

Hiki 2018 1,067 30§  1  4‡     0.4%    

Osaki 2018 129 7 0 0 0 0         0%     

Shimada 2018 243 30   1 1‡     0.6%    

Xu 2019 430 30 0   0 0‡   0 2   0% 0.3%   

Alzahrani 2020 207 30 0 0 0 0     0%    

Sakamoto 2020 13,187 30§   26   103‡       1,238 0.9%   6.5% 

Shibasaki 2020 1,042 30 0† 2†   8‡   0† 4†   0.9% 0.3%   

Gastrectomy, robotic 

Song 2009 100 30§           0 1 1   0.7% 0.7% 

Son 2014 51 30§           0           

Glenn 2015 223 30§    17     12.4%    

Suda 2015 88 30   1   4‡     0   4.9% 0%   

Nakauchi 2016 84 30 1 0  1‡  0   1.4%    

Alhossaini 2019 288 30§   2   8‡   2 0   3.2% 0%   

Okabe 2019 115 30§     1 0 0   0%   

Shibasaki 2020 359 30 1† 0†   1‡   0† 2   0.3% 0.4%   

Gastrectomy, open 

Park 2005 548 30§           0   19     2,6% 

Pedrazzani 2007 310 30           0 2     0.4%   

Lamb 2008 180 30 0 0 0 0‡  1 1  0% 0.4%   

Oh 2009 410 30§ 1 0   1‡         0.3%     

Sah 2009 809 30§   1 1‡     0.2%    

Saka 2010 3,014 30§ 0 6   24‡         0.8%     

Mamidanna 2013 10,233 30  63 42 97     1.5%    
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Papenfuss 2014 2,580 30   31 37 65‡         3.4%     

Glenn 2015 8,585 30§    421     8.4%    

Han 2016 3,256 90     0 0‡ 12       0%     

Chen 2017 124 30§ 0 0  0‡     0%    

Kung 2017 1,101 30   12   47‡         8.5%     

Hiki 2018 1,067 30§  0  0‡     0%    

Xu 2019 768 30 0   2 3‡   0 3   0.4% 0.3%   

Sakamoto 2020 45,502 30§   92   363‡       12,203 0.8%   20% 

Gastrectomy, laparoscopic, subtotal 

Sexton 2008 61 30§     1 1‡     1   2.6% 1.1%   

Chen 2016 379 30§ 0 0   0‡         0%     

Hiki 2018 1,067 30§  1  4‡     0.4%    

Shimada 2018 243 30     1 1‡         0.6%     

Gastrectomy, laparoscopic, total 

Son 2014 58 30§               2     2.6% 

Chen 2016 253 30§   1 1 2‡         0,9%     

Wang 2017 1,657 30 0   3  1   0.2%    

Sakamoto 2020 13,187 30§   26   103‡       1,238 0.9%   6.5% 

Gastrectomy, robotic, total 

Son 2014 51 30§           0           

Gastrectomy, open, subtotal 

Park 2005 403 30§           0   14     2.6% 

Pedrazzani 2007 310 30           0 2     0.4%   

Sah 2009 809 30§   1 1‡     0.2%    

Saka 2010 2,111 30§ 0 4   16‡         0.8%     

Papenfuss 2014 1,581 30  11 21 31‡     2.6%    
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Hiki 2018 1,067 30§   0   0‡         0%     

Gastrectomy, open, total 

Park 2005 145 30§           0   5     2.6% 

Oh 2009 410 30§ 1 0   1‡         0.3%     

Saka 2010 903 30§ 0 2  8‡     0.9%    

Papenfuss 2014 999 30   20 16 35‡         4.6%     

Chen 2017 124 30§ 0 0  0‡     0%    

Sakamoto 2020 45,502 30§   92   363‡       12,203 0.8%   20% 

Gastric bypass, laparoscopic 

Kothari 2007 476 30 0 1 0 1‡   0 4 17 0.2% 0.6% 2.7% 

Rabl 2011 644 30             3 14   0.3% 1.6% 

Benizri 2013 100 30    1  0 0  1.5% 0%   

Woo 2013 55 30 0 0 0 0 0 0 2 0 0% 2.5% 0% 

Inaba 2018 128,349 30 0 208  821‡     0.7%    

Thereaux 2018 33,611 90       192         0.5%     

Dugan 2020 117,599 30  188  202   294  0.2% 0.2%   

Gambhir 2020 102,146         0‡             0.5% 

Sada 2020 561 30† 0 1   4‡   0† 0† 0† 0.8% 0% 0% 

Gastric bypass, robotic 

Yu 2006 100 30§ 0 1   4‡         4.3%     

Ayloo 2011 90 30 0 1   4‡   0 0   4.7% 0%   

Benizri 2013 100 30    1  0 2  1.5% 1.4%   

Myers 2013 100 90 0 0   0‡   0 0 1 0% 0% 0.6% 

Tieu 2013 1,100 90 0 2 3 5‡  0   0.3%    

Ayloo 2016 146 30§ 0     2   0 0 1 1.6% 0% 0.5% 

Acevedo 2020 5,817 30       38         0.7%   0.3% 
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Gastric bypass, open 

Fernandez Jr 2004 1,431 30§   17   67‡         6%     

Cotter 2005 107 30§ 0 0 1 1‡         1.1%     

Abou-Nukta 2006 1,225 30§ 1 11  44‡     4.6%    

Gargiulo 2006 606 30§ 5 4   21‡   0     3.4%     

Gargiulo 2007 193 30 3 4  19‡     12.4%    

Nguyen 2007 6,065 30       42         0.9%     

Martins-Filho 2008 135 30 2 1 1 4‡    1 5.4%  0.5% 

Weller 2008 4,883 90       13         0.2%     

Caruana 2009 1,652 63 1 5  21‡   0 20 1.1% 0% 0.8% 

Consortium Longitudinal Assessment of Bariatric Surgery, Flum 2009 437 30       5         1.5%     

Slotman 2010 61 30§  0 0 0‡  0   0%    

Finks 2011 1,092 30       8         0.9%     

Hutter 2011 988 30  1 3 4‡   7  0.5% 0.5%   

Rabl 2011 78 30             0 2   0% 1.8% 

Froehling 2012 228 28  2 4 6‡     3.4%    

Masoomi 2012 42,591 30§       192         0.6%     

Santo 2013 538 30 2 3  14‡  0 3 2 4.8% 0.4% 0.2% 

Lidor 2014 5,282 30       52         1.3%     

Nielsen 2018 503 30       8         2%   1.3% 

Sleeve gastrectomy, laparoscopic 

Woo 2013 132 30 0 0 0 0 0 0 2 0 0% 1% 0% 

Alsina 2014 100 90     1 1‡ 0 0 0   1.3% 0% 3.7% 

Biertho 2014 378 30 0 0 1 1‡ 1    0.3%    

Sakran 2016 3,003 30 0 0 1 1‡ 4 1 13 23 0.1% 0.3% 0.5% 

Villagran 2016 1,236 30§     5        
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Moradian 2017 50 90 0 0 0 0         0%     

Brunetti 2018 60 30 0 0 0 0 0 0   0%    

Guerrier 2018 47,982 30   82 158 232‡         0.5%   0.5% 

Inaba 2018 30,257 30  33  130‡     0.4%    

Nimeri 2018 527 30 0 0   4         0.8%   0.5% 

Thereaux 2018 62,266 90    342     0.5%    

Abuoglu 2019 302 90 0 0 0 0   0 0   0% 0%   

AlKhaldi 2019 187 30  0 0 0  0 0 0 0% 0% 0% 

Dugan 2020 312,065 30   256 538 770     120   0.2% 0%   

Gambhir 2020 266,886     0‡       0.3% 

Johari 2020 259 30 0       2   2     0.5%   

Sleeve gastrectomy, robotic 

Romero 2013 134 35§   1   2 1   1   1.5% 0.6%   

Ecker 2016 411 30 0 2 2 4‡     2 16 1% 0.4% 1.9% 

Moon 2018 740 30§     4        

Acevedo 2020 12,912 30       81         0.7%   0.2% 

 

VTE=Venous thromboembolism, PE=Pulmonary embolism, DVT=Deep vein thrombosis, SVT= Splanchnic vein thrombosis. 
Cumulative risks are given for the first four postoperative weeks. 
Blank spaces represent no information (not provided by paper or by author correspondence). 
§Follow up time of complications was not available from the article or author correspondence. We assumed a follow up time of 30 days as this was median reported follow up time in the 
eligible studies. 
* Excluding SVT 
† Authors provided value. 
‡ Estimated VTE value  
 

Balachandran 2004: Open pancreaticoduodenectomy: We did not include this study to the baseline risk analyses for bleeding requiring reoperation because of risk of bias but included it to 
baseline risk analyses for other outcomes. 
De’Angelis 2016: Open liver resection: We did not include this study to the baseline risk analyses for VTE because of risk of bias but included it to baseline risk analyses for other outcomes. 
Ecker 2016: Minimally-invasive sleeve gastrectomy: We did not include this study to the baseline risk analyses for VTE and bleeding requiring reoperation because of risk of bias but included 
it to baseline risk analyses for other outcomes. 



 276 

Faraj 2019: Open pancreaticoduodenectomy: We did not include this study to the baseline risk analyses for bleeding requiring reoperation because of risk of bias but included it to baseline 
risk analyses for other outcomes. 
Feng 2014: Open pancreaticoduodenectomy: We did not include this study to the baseline risk analyses for bleeding requiring reoperation because of risk of bias but included it to baseline 
risk analyses for other outcomes.  
Fuks 2016: Open liver resection: We did not include this study to the baseline risk analyses for VTE because of risk of bias but included it to baseline risk analyses for other outcomes.  
Gambhir 2020: Laparoscopic gastric bypass: We did not include this study to the baseline risk analyses for VTE because of overlapping population but included it to baseline risk analyses for 
other outcomes.  
Gambhir 2020: Laparoscopic sleeve gastrectomy: We did not include this study to the baseline risk analyses for VTE because of overlapping population but included it to baseline risk 
analyses for other outcomes.  
Komokata 2020: Open pancreaticoduodenectomy: We did not include this study to the baseline risk analyses for bleeding requiring reoperation because of risk of bias but included it to 
baseline risk analyses for other outcomes. 
Mañas-Gómez 2011: Open pancreaticoduodenectomy: We did not include this study to the baseline risk analyses for bleeding requiring reoperation because of risk of bias but included it to 
baseline risk analyses for other outcomes. 
Martignoni 2001: Open pancreaticoduodenectomy: We did not include this study to the baseline risk analyses for bleeding requiring reoperation because of risk of bias but included it to 
baseline risk analyses for other outcomes. 
Reddy 2011: Open liver resection: We did not include this study to the baseline risk analyses for VTE because of risk of bias but included it to baseline risk analyses for other outcomes. 
Romero 2013: Minimally-invasive sleeve gastrectomy: We did not include this study to the baseline risk analyses for VTE and bleeding requiring reoperation because of risk of bias but 
included it to baseline risk analyses for other outcomes. 
Snyder 2020: Open liver resection: We did not include this study to the baseline risk analyses for VTE because of overlapping population but included it to baseline risk analyses for other 
outcomes.  
Tien 2005: Open pancreaticoduodenectomy: We did not include this study to the baseline risk analyses for bleeding requiring reoperation because of risk of bias but included it to baseline 
risk analyses for other outcomes. 
Tien 2008: Open pancreaticoduodenectomy: We did not include this study to the baseline risk analyses for bleeding requiring reoperation because of risk of bias but included it to baseline 
risk analyses for other outcomes. 
Turrini 2005: Open pancreaticoduodenectomy: We did not include this study to the baseline risk analyses for bleeding requiring reoperation because of risk of bias but included it to baseline 
risk analyses for other outcomes. 
Wei 2009: Open pancreaticoduodenectomy: We did not include this study to the baseline risk analyses for bleeding requiring reoperation because of risk of bias but included it to baseline 
risk analyses for other outcomes. 
Yekebas 2007: Open pancreaticoduodenectomy: We did not include this study to the baseline risk analyses for bleeding requiring reoperation because of risk of bias but included it to 
baseline risk analyses for other outcomes. 
Zettervall 2020: We excluded the study from open pancreaticoduodenectomy procedure estimate because of overlapping population with Vining 2020 study, but not from open 
pancreaticoduodenectomy with vascular resection and open pancreaticoduodenectomy without vascular resection procedures. 
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16. Peri- and intraoperative risk of bleeding in individual studies in upper-gastrointestinal and hepatopancreatobiliary surgery 
 

Reference 
Total 

patients 
Perioperative bleeding Reported Intra-operative Bleeding 

  n 
Peri-operative bleeding requiring 

transfusion 
Fatal intra-operative 

bleeding 
Intra-operative bleeding requiring 

conversion to open 
Intra-operative bleeding 

requiring transfusion 

Distal pancreatectomy, laparoscopic 

Anonsen 2015 69     1   

Nakamura 2015 902       33 

Sulpice 2015 347      

Kwon 2016 111     0 1 

Dokmak 2017 165    6 

Daniel 2018 1789 131       

Chen 2019 353     1 0 

Distal pancreatectomy, robotic 

Zureikat 2013 83         

Distal pancreatectomy, open 

Yekebas 2007 116         

Lee 2008 180       14 

Dedania 2013 70  0† 0†   

Nakamura 2015 1108       46 

Sulpice 2015 2406      

Daniel 2018 1790 317       

Boone 2019 55      

Mussle 2020 191         

Distal pancreatectomy, laparoscopic, benign 

Daniel 2018 1030 70       

Chen 2019 116     0 0 

Distal pancreatectomy, laparoscopic, malignant 
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Sulpice 2015 347         

Daniel 2018 759 61       

Distal pancreatectomy, open, benign 

Daniel 2018 655 110       

Distal pancreatectomy, open, malignant 

Dedania 2013 70   0† 0†   

Sulpice 2015 2406         

Daniel 2018 1135 207     

Boone 2019 55         

Liver resection, laparoscopic 

Vibert 2006 84   0 3 5 

Dagher 2009 210   0 9 30 

Abu Hilal 2010 80  0 4 2 

Dagher 2010 163     11 16 

Kazaryan 2010 139   3 26 

Bhojani 2012 57   0   7 

Soubrane 2014 351   14 17 

Cauchy 2015 223     14   

Fuks 2016 226    30 

Cipriani 2018 698     17   

Sucandy 2018 831      

Ainoa 2020 84   0† 0† 1† 

Triantafyllidis 2020 431      

Stiles 2017 859 52       

Liver resection, robotic 

Kingham 2016 64     1 1 

Daskalaki 2017 67     0 9 
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Sucandy 2020 77         

Liver resection, open 

Stewart 2004 137   0† 0† 15† 

Zhou 2007 81         

Lee 2009 248 19  1   

Lordan 2009 469         

Andres 2011 689  0  154 

Nobili 2012 555       147 

Tzeng 2012 5651 43     

Barbas 2013 1281         

Aramaki 2014 539 39     

Nathan 2014 2147         

Bagante 2016 2452 523     

de'Angelis 2016 329         

Fuks 2016 988    288 

Yokoo 2016 14970         

Khandoga 2017 184      

Singh 2017 86         

Kron 2019 211 44 0† 0† 21† 

Ainoa 2020 428   0† 0† 47† 

Snyder 2020 388    138 

Tahkola 2020 73         

Liver resection, laparoscopic, minor 

Soubrane 2014 351     14 17 

Stiles 2017 859 52       

Ainoa 2020 78   0† 0† 1† 

Liver resection, laparoscopic, major 
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Dagher 2009 210   0 9 30 

Cauchy 2015 223     14   

Fuks 2016 226       30 

Liver resection, open, minor 

Tzeng 2012 3376 20       

Aramaki 2014 539 39       

Ainoa 2020 250   0† 0† 47† 

Liver resection, open, major 

Zhou 2007 81         

Tzeng 2012 1690 20       

de'Angelis 2016 329      

Fuks 2016 988       288 

Singh 2017 86      

Kron 2019 211 44 0† 0† 44† 

Ainoa 2020 178  0† 0† 47† 

Snyder 2020 388       138 

Tahkola 2020 73         

Pancreaticoduodenectomy, laparoscopic 

Kendrick 2010 62         

Dokmak 2017 70       6 

Yu 2018 191    38 

Chen 2019 186     4 26 

Song 2020 500  0 0 0 

Vining 2020 407 71       

Wang 2020 550 36     
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Boone 2019 200         

Pancreaticoduodenectomy, robotic 

Zureikat 2013 132         

Rosemurgy 2019 155   2 0 

Vining 2020 498 52       

Pancreaticoduodenectomy, open 

Martignoni 2001 257         

Adam 2004 301         

Balachandran 2004 218      

Tien 2005 402         

Turrini 2005 172      

Koukoutsis 2006 362         

Blanc 2007 411    4 

Yekebas 2007 1141         

Tien 2008 283      

Wei 2009 628         

Pandanaboyana 2010 67      

Kneuertz 2011 220       103 

Mañas-Gómez 2011 107      

Ricci 2012 113         

Enomoto 2014 9830      

Feng 2014 840       283 

Kokudo 2014 187      

Ravikumar 2014 1070         
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Flis 2016 111      

Soriano 2016 67         

Fujikawa 2018 100  0  18 

Kantor 2018 9235 1680       

Boone 2019 327      

Faraj 2019 300       62 

Mataki 2019 315      

Rystedt 2019 1864   0 0 404 

Snyder 2019 120 63     

Cao 2020 151       16 

Komokata 2020 77    30 

Mussle 2020 699         

Tahkola 2020 218      

Vining 2020 12612 2237       

Pancreaticoduodenectomy, laparoscopic, without venous resection 

Dokmak 2017 70       6 

Kendrick 2010 62         

Yu 2018 191    38 

Wang 2020 473 25       

Pancreaticoduodenectomy, laparoscopic, with venous resection 

Wang 2020 77 11       

Pancreaticoduodenectomy, open, without venous resection 

Turrini 2005 172         

Blanc 2007 411       4 
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Ravikumar 2014 840 183     

Flis 2016 111         

Kantor 2018 8258 1356     

Faraj 2019 300       62 

Cao 2020 151    16 

Zettervall 2020 2566         

Feng 2014 840       283 

Pancreaticoduodenectomy, open, with venous resection 

Ravikumar 2014 230 73       

Kantor 2018 640 223       

Kantor 2018 224 101     

Snyder 2019 120 63       

Zettervall 2020 436         

Gastrectomy, laparoscopic 

Sexton 2008 61     1   

Saka 2010 178         

Mamidanna 2013 480      

Son 2014 58         

Glenn 2015 789      

Suda 2015 438         

Chen 2016 253      

Chen 2016 379         

Han 2016 1355      

Nakauchi 2016 437         

Ntutumu 2016 1205      
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Wang 2017 1657         

Hiki 2018 1067      

Osaki 2018 129         

Shimada 2018 243      

Xu 2019 430         

Alzahrani 2020 207      

Sakamoto 2020 13187         

Shibasaki 2020 1042   0† 0   

Gastrectomy, robotic 

Song 2009 100         

Son 2014 51         

Glenn 2015 223      

Suda 2015 88         

Nakauchi 2016 84      

Alhossaini 2019 288     1   

Okabe 2019 115      

Shibasaki 2020 359   0† 0   

Gastrectomy, open 

Park 2005 548         

Pedrazzani 2007 310         

Lamb 2008 180  0    

Oh 2009 410         

Sah 2009 809      

Saka 2010 3014         

Mamidanna 2013 10233      
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Papenfuss 2014 2580         

Glenn 2015 8585      

Han 2016 3256         

Chen 2017 124      

Kung 2017 1101         

Hiki 2018 1067      

Xu 2019 768         

Sakamoto 2020 45502         

Gastrectomy, laparoscopic, subtotal 

Sexton 2008 61     1   

Chen 2016 379         

Hiki 2018 1067      

Shimada 2018 243         

Gastrectomy, laparoscopic, total 

Son 2014 58         

Chen 2016 253         

Wang 2017 1657      

Sakamoto 2020 13187         

Gastrectomy, robotic, total 

Son 2014 51         

Gastrectomy, open, subtotal 

Park 2005 403         

Pedrazzani 2007 310         

Sah 2009 809      

Saka 2010 2111         

Papenfuss 2014 1581      
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Hiki 2018 1067         

Gastrectomy, open, total 

Park 2005 145         

Oh 2009 410         

Saka 2010 903      

Papenfuss 2014 999         

Chen 2017 124      

Sakamoto 2020 45502         

Gastric bypass, laparoscopic 

Kothari 2007 476   0     

Rabl 2011 644         

Benizri 2013 100  0 0   

Woo 2013 55         

Inaba 2018 128349      

Thereaux 2018 33611         

Dugan 2020 117599      

Gambhir 2020 102146 1130       

Sada 2020 561   0 0 0 

Gastric bypass, robotic 

Yu 2006 100         

Ayloo 2011 90   0 0 0 

Benizri 2013 100  0 0   

Myers 2013 100     0   

Tieu 2013 1100   0   

Ayloo 2016 146         

Acevedo 2020 5817 36       
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Gastric bypass, open 

Fernandez Jr 2004 1431         

Cotter 2005 107         

Abou-Nukta 2006 1225      

Gargiulo 2006 606   0     

Gargiulo 2007 193      

Nguyen 2007 6065         

Martins-Filho 2008 135      

Weller 2008 4883         

Caruana 2009 1652      

Consortium Longitudinal Assessment of Bariatric Surgery, Flum 2009 437         

Slotman 2010 61      

Finks 2011 1092         

Hutter 2011 988      

Rabl 2011 78         

Froehling 2012 228      

Masoomi 2012 42591         

Santo 2013 538  0    

Lidor 2014 5282         

Nielsen 2018 503 14       

Sleeve gastrectomy, laparoscopic 

Woo 2013 132         

Alsina 2014 100 4       

Biertho 2014 378      

Sakran 2016 3003   0 0 0 

Villagran 2016 1236      



 288 

Moradian 2017 50         

Brunetti 2018 60      

Guerrier 2018 47982 480       

Inaba 2018 30257      

Nimeri 2018 527 5       

Thereaux 2018 62266      

Abuoglu 2019 302   0     

AlKhaldi 2019 187  0 0 0 

Dugan 2020 312065         

Gambhir 2020 266886 1247     

Johari 2020 259   0     

Sleeve gastrectomy, robotic 

Romero 2013 134         

Ecker 2016 411 16     0 

Moon 2018 740      

Acevedo 2020 12912 50       

 
Blank spaces represent no information (not provided by paper or by author correspondence). 
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7. Supplementary methods 
 

We followed our previously registered (PROSPERO: CRD42021234119) and published study protocol1, as well as 
Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) and Meta-analysis Of 
Observational Studies in Epidemiology (MOOSE) guidance2-4. 

1. Eligibility 

Through discussion and consensus building, expert panelists, including experienced general abdominal, 
colorectal, UGI and HPB surgeons and clinician-methodologists, selected the most relevant general abdominal, 
colorectal, UGI and HPB procedures for this study. We included observational studies that enrolled a minimum 
of 50 adult patients undergoing a target surgical procedure that reported the incidence of at least one of the 
patient-important outcomes of interest: fatal PE, symptomatic PE, symptomatic DVT, symptomatic VTE, fatal 
bleeding, bleeding requiring reintervention (including exploration and angioembolization), bleeding leading to 
transfusion, and bleeding leading to post-operative hemoglobin below 70 g/L.1 

2. Data sources and searches 

With the aid of an information specialist (Rachel J. Couban), we performed comprehensive searches, without 
language restrictions, on Embase, MEDLINE, Web of Science, and Google Scholar from January 1, 2004, to October 
27, 2020. After completing the screening for the articles identified in the search, to identify additional eligible 
studies we reviewed reference lists of eligible studies as well as identified review articles. In addition, we 
performed separate searches for randomized trials addressing the effects of pharmacological and mechanical 
prophylaxis on risks of VTE and bleeding after surgery. Pages 138-152 provide details of the search strategies.  

To inform modeling of VTE outcomes for studies with variable length of follow-up, we conducted a 
separate systematic review regarding the risk and time course of VTE by post-operative day5.  

To estimate thromboprophylaxis use in studies with missing thromboprophylaxis information, we used 
previously published studies as follows: i) if we had identified a study that reported thromboprophylaxis from the 
same country/region, time period and procedure, we used data from this study; ii) if information from similar 
time and place was not available, we used information from a large survey or population-based study of 
thromboprophylaxis practice. If there were no previously published studies available, our web-based survey on 
thromboprophylaxis use informed our decisions (pages 103-108). 

 

3. Study selection and data collection 

We developed standardized forms with detailed instructions for screening of abstracts and full texts, risk of bias, 
assessment of evidence certainty, and data extraction. Independently and in duplicate, two methodologically 
trained investigators applied the forms to screen study reports for eligibility and extracted data. In the full text 
screening, at least one of the investigators was a surgeon. Because of the large number of studies, we conducted 
our data extraction in two phases. First, we extracted data regarding procedure characteristics (procedure name, 
number of patients, outcomes reported) and assessed the risk of bias. In the second phase (after exclusions based 
on risk of bias assessments, see more in the paragraph “Choosing best estimates”), we collected information on 
patient characteristics and detailed data on outcomes reported. At each stage, an adjudicator (lead author or 
clinician-methodologist) resolved disagreements on judgments. We sent our consensus data extraction to the 
original authors for confirmation or correction and asked for clarification regarding missing or unclear 
information. 
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4. Analysis 

 

1. Outcome measures 

 

The primary outcomes were the procedure-specific cumulative incidence of symptomatic VTE and major bleeding 
within 4 weeks (28 days) post-surgery (in the absence of use of thromboprophylaxis). VTE included symptomatic 
PE, symptomatic DVT, or both in the same patient. We used three major bleeding definitions: (1) bleeding 
requiring reintervention (including exploration and angioembolization), (2) bleeding leading to the transfusion of 
one or more units of red blood cells, and (3) bleeding leading to post-operative hemoglobin below 70 g/L. We 
also separately recorded symptomatic splanchnic vein thrombosis (SVT), including thrombosis of the portal, 
splenic, mesenteric, or supra-hepatic veins. In addition, we measured the incidence of fatal pulmonary embolism 
and fatal bleeding.  

Besides stratifying the VTE and bleeding risk estimates by procedure, we also classified them by 
approach (such as open, laparoscopic, or robotic), indication (such as benign vs malignant), and if procedure was 
elective or emergency, if necessary and possible. 

 

2. Calculating the risk of VTE and bleeding for individual studies 

 

We adjusted the reported incidence of VTE and bleeding for the use of pharmacological and mechanical 
thromboprophylaxis. For patients who received prophylaxis, we multiplied the reported incidence by the 
relative risk of thromboprophylaxis for the duration of prophylaxis use. Our updated meta-analyses of RCTs in 
general, gynecologic and urologic surgery informed the relative risk estimates of thromboprophylaxis (for forest 
plots, see pages 123-137)6-8,9-11. Our adjustments were as follows: i) for unfractionated heparin (UFH) and low-
molecular weight heparin (LMWH) RR of 0.46 for VTE and 1.51 for bleeding; ii) for aspirin RR of 0.76 for VTE and 
1.20 for bleeding; iii) for any mechanical prophylaxis RR 0.43 for VTE (no adjustment for bleeding); iv) for 
combination therapy of pharmacologic plus mechanical (versus pharmacological alone) RR of 0.59 for VTE (no 
adjustment for bleeding). A recent systematic review and network meta-analysis of RCTs in noncardiac surgery 
reported that direct oral anticoagulants (DOACs) had similar effects on both VTE and bleeding as LMWH12. We 
had high certainty in estimates of the effects of pharmacological prophylaxis but low certainty for mechanical 
prophylaxis (surrogate outcomes, very few patient-important events, unblinded patients and assessors; 
sections 9.6-9.18). Finally, we inferred that preoperative thromboprophylaxis did not provide meaningful extra 
benefit (for VTE prevention) or harm (bleeding)13. For studies that provided the number of DVT or PE events but 
not VTE, we modeled the number of VTE events using studies that had reported all DVT, PE, and VTE events 
(section 7.7 Overlap of DVT, PE, and VTE: How we dealt with studies that did not provide the number of VTE but 
provided DVT, PE, or both) 

 

3. Modeling the risk of VTE and bleeding over time 

We used cumulative incidence estimates at 4 weeks post-surgery (28 days) for our procedure-stratified estimates 
for the incidence of VTE and major bleeding. For the studies that did not report VTE estimates using this interval, 
we used the model developed in our separate systematic review to adjust the absolute VTE risk by post-operative 
day5. This systematic review provided estimates of the occurrence of VTE on each day until 4 weeks post-
operatively. For the timing of VTE from 4 weeks (28 days) to 3 months (90 days) post-operatively, we modeled 
estimates using an approach we have previously published8. Using our new systematic review information and 
the older approach, we developed a model for the time course of VTE from the day of surgery to 3 months post-
surgery (section 8.1 Proportion of cumulative risk of VTE by day since surgery during the first 90 post-operative 
days). 

For the studies that did not report bleeding estimates using this interval, we created a new model using 
data from the placebo arm of a large pragmatic RCT9 to adjust the absolute bleeding risk by post-operative day. 
However, as this study reported risk of both intraoperative and postoperative bleeds without distinguishing their 
proportions, we modeled the proportion of intraoperative bleeds with data from studies included in this review 
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(see section 8.2. Proportion of cumulative incidence of major bleeding by day since surgery during the first 90 
post-operative day). This model of bleeding risk over time shows that 86% of the 4 week bleeding events happen 
during the first week. 

 

4. Choosing the best estimates 

We used the median value of incidence from studies to estimate the baseline risk of VTE and major bleeding1. 
When, for a target procedure, we identified five or more articles at low risk of bias with a total of 1,000 or more 
patients, we excluded studies with moderate or high risk of bias. When this was not the case but at least 10 
articles with at least 2,000 patients from studies proved at very low, low, or moderate risk of bias, we excluded 
studies with high risk of bias. In other situations, we used all studies irrespective of their risk of bias. As an 
incidence of 0.00% for VTE or major bleeding is implausible in general surgery, when the median estimate was 
0.00% and the mean was not 0.00%, we used the mean rather than the median. If no studies reported on the 
incidence for a particular procedure, we considered using an estimate from the most similar procedure (See 
evidence profiles for details). Finally, we estimated the case fatality rates by dividing the number of fatal PE events 
by the number of symptomatic VTE events using studies that provided both estimates (Section 7.9 Case fatality 
and estimates of fatal VTE and fatal bleeding). We used a similar approach to estimate the case fatality for major 
bleeding. We estimated the fatal VTE and fatal major bleeding risks for procedures by taking case fatality rates 
of the overall reported risk of symptomatic events for the procedure. 

 

5. Stratifying the risk of VTE and bleeding according to patient risk factors 

After assessing the procedure-specific baseline risk of VTE, we stratified the risk by patient-related risk factors 
using a method previously described6-8. We assessed four risk groups (1) age 75 or more, (2) body mass index 
(BMI) of 35 or more, (3) VTE in a first degree relative (parents, full siblings, or children)—all of these increase the 
risk approximately two-fold—and (4) prior VTE or patients with any combination of two or more risk factors, with 
risk ratio of approximately 4 (Supplementary table 18)14-22. Eligible studies and prior literature provided estimates 
of the proportion of patients with each of these risk factors, allowing estimates of the extent of overlap and thus 
calculation of estimates for each risk group (see section 7.8. Patient risk strata). Our search did not reveal studies 
demonstrating convincing and replicable risk factors for bleeding1. Therefore, we did not stratify bleeding risk by 
patient-specific factors. 

6. Supplementary table 18. Risk of venous thromboembolism according to patient risk factors 

 

Risk group Risk factors Risk 

Low risk No risk factors 1x 
 
Medium risk 

 
Any one of the following: 
Age 75 years or more 
Body mass index 35 or more 
VTE in 1st degree relative (parent, full sibling, or 
child) 

 
2x 

 
High risk 

 
Prior VTE  
or 
Patients with any combination of two or more 
risk factors  

 
4x 

VTE = venous thromboembolism 
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7. Risk of bias and assessment of the evidence certainty 

 

Methods to evaluate the risk of bias in longitudinal cohort studies are less developed than the methods in 
randomized trials23. Through discussion and consensus building, and considering previous literature6-8,24-26, we 
developed an instrument to categorize risk of bias of the studies1. For the risk of bias assessments, we evaluated 
each study according to six domains: i) sampling of the study population, ii) reporting of thromboprophylaxis, iii) 
source of information, iv) whether a majority of patient recruitment years were earlier or later than 2010, v) clear 
specification of duration of follow-up, and vi) study type (Supplementary table 2, page 146). For each domain, 
we judged studies to have either a high or low risk of bias. We classified studies according to risk of bias domains 
as follows: no high risk of bias domains as very low, 1 high risk of bias domain as low, 2 high risk of bias domains 
as moderate, and 3 or more high risk of bias domains as high overall risk of bias1. 

We used the Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach 
to rate the evidence certainty (also known as quality of evidence or confidence in evidence; Supplementary Table 
19)27,28. The evidence certainty from observational studies addressing a question of prognosis begins as high 
certainty6,29; in all cases, we rated down to moderate owing to uncertainties in our modeling of risk of VTE and 
bleeding over time and patient risk strata1. We further lowered certainty in fatal VTE, and fatal bleeding estimates 
to low because of uncertainties in the modeling of cause of death. When identified, we further rated down for 
risk of bias, inconsistency of results, indirectness of evidence, or imprecision. In very low risk of VTE, even 
multiplying the risk by 5 times would lead to low (or very low) risk of VTE and would not change decisions on 
pharmacologic thromboprophylaxis. Therefore, if i) risk of VTE was 0.1% or less for all VTE risk strata and ii) quality 
of evidence was low or moderate, we considered rating up evidence certainty.
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8. Supplementary table 19. Principles for the use of GRADE for assessment of evidence of risk of complications, and examples of GRADE use for estimating evidence of the 
risks of VTE and bleeding requiring reintervention after general abdominal surgery 

 

Domain General principles in GRADE Criteria for judgment in our study 

Risk of Bias (RoB) The risk of misleading results is higher if studies are flawed in their design or 

conduct 

We always rated down for RoB if most patients (>50%) came from 

studies at high RoB.  

We did not rate down for RoB if most patients (>50%) came from 

studies at low or very low RoB. 

Inconsistency Widely differing estimates (heterogeneity or variability in results) across studies 

is called inconsistency. If point estimates vary substantially across studies, or 

confidence intervals show little or no overlap, certainty is likely to be rated down 

for inconsistency. Variability may arise from differences in populations or 

methodology. 

We rated down for inconsistency if more than 10% of the studies 

had at least a 3% difference from the median value of the VTE, or 

at least a 1.5% difference from the median value of the bleeding 

requiring reintervention. However, if removing outliers did not 

materially change the median estimate, we considered not to 

rate down for inconsistency. 
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Indirectness Evidence can be indirect in several ways. Indirectness may arise from differences 

in the population or outcome of interest between included studies and the 

population of interest. 

We did not usually rate down for indirectness, as the eligible 

studies measured relevant outcomes in representative 

populations. 

Imprecision When studies have wide confidence intervals, typically because of relatively few 

patients or events, imprecision occurs. 

We rated down by one level if studies included <1,000 patients 

and by two if they included <200 patients. 

Evidence certainty In studies of the risk of prognosis (including complications), a body of 

observational evidence begins as high certainty. The five GRADE domains 

consider in rating down certainty in estimates of treatment effect—that is RoB, 

imprecision, inconsistency, indirectness, and publication bias (no rating down for 

publication bias here) —as well as GRADE criteria for rating up certainty, also 

apply to estimates of the risks of complications. Evidence certainty options 

include high, moderate, low, and very low. 

Although certainty in a body of evidence from observational 

studies addressing a question of prognosis begins as high 

certainty, we rated down to moderate owing to uncertainties in 

our models of the risk of VTE and bleeding over time and in our 

model of patient risk strata. We then further rated down as 

described for the other four categories. 
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5. Calculating baseline risks 
 

We adjusted the reported incidence of VTE and bleeding for the use of pharmacological and mechanical 
thromboprophylaxis. We used point estimates of risk ratios (RR). For patients who received prophylaxis, we 
multiplied the reported risk by the relative risk of thromboprophylaxis for the duration of prophylaxis use. Our 
adjustments were as follows: i) for unfractionated heparin (UFH) and low-molecular weight heparin (LMWH) 
RR of 0.46 for VTE and 1.51 for bleeding; ii) for aspirin RR of 0.76 for VTE and 1.20 for bleeding; iii) for any 
mechanical prophylaxis RR 0.42 for VTE; iv) for combination therapy of pharmacologic plus mechanical (versus 
pharmacological alone) RR of 0.59 for VTE.  

 

To adjust estimates of baseline risk for use of prophylaxis, we updated earlier meta-analysis of RCTs in urology, 
general surgery, gynecology, and gastrointestinal surgery6-8. We used information from RCTs about the relative 
risk of VTE and bleeding among those who received prophylaxis. Specifically, we used estimates from this 
meta-analysis that concluded that low molecular weight heparin and unfractionated heparin reduce the 
relative risk of VTE with risk ratio (RR) of 0.46 and increases the relative risk of major bleeding by RR 1.51 
compared to no prophylaxis. We also conducted meta-analysis of effect of aspirin on symptomatic VTE versus 
placebo, including three RCTs 9-11. For forest plots, see section 5. Forest plots for effects of pharmacological and 
mechanical thromboprophylaxis on VTE and bleeding. We used data from a network meta-analysis of 68 RCTs 
in noncardiac surgery for our estimate that direct oral anticoagulants had similar effects on both VTE and 
bleeding as low molecular weight heparin12. Based on meta-analysis of 46 studies in noncardiac surgery, 
antiplatelets increase risk of blood transfusion by 14% 30. This meta-analysis, however, missed a large placebo-
controlled RCT of 10 010 patients, which found that aspirin increases the risk of major bleeding by 23%9. We 
therefore estimated that aspirin increases the risk of major bleeding by approximately 20%. We didn’t have 
estimates for combination prophylaxis of antiplatelets and mechanical prophylaxis, and therefore we didn’t 
assume extra effect. Based on systematic review and meta-analysis, we estimated that inferior vena cava 
filters did not reduce risk of VTE 31. We did not adjust splanchnic vein thrombosis estimates for 
thromboprophylaxis use, as we did not have available evidence on the effect. 

 

For studies that did not report their VTE and bleeding estimates at 4 weeks, we modeled timing of bleeding 
using our timing models. 

 

Example for VTE: 

 

A study of 100 patients reported 2 VTE events in 30 days, and reported that LMWH was used for 21 days in 
50% patients and mechanical prophylaxis was used for 7 days in the same 50% patients. Our goal is to estimate 
what the risk would have been if there was no LMWH or mechanical prophylaxis over a period of 28 days. 

 

Reported risk of VTE at day 30 = 2/100 = 2.0% 

 

At 7 days 30.5% of the baseline risk at 90 days has accumulated, and at 30 days 66.7% has accumulated. 

 

Therefore, in the first 7 days, 45.7% (30.5/66.7%) of the risk at 30 days has accumulated and the remainder 
54.3% (100.0%-45.7%) accumulates during next 23 days. 

 

Of this 45.7%, 50% occurred in patients that used both pharmacological and mechanical prophylaxis and 50% 
occurred in patients that did not receive any thromboprophylaxis. 
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At 21 days, 58.2% of the risk at 90 days has accumulated. Therefore, in the days 8-21 41.5%((58.2%-
30.5%)/66.7%) of the risk at 30 days has accumulated. 

 

Of this 41.5%, 50% occurred in patients that used both pharmacological and mechanical prophylaxis and 50% 
occurred in patients that did not receive any thromboprophylaxis. 

 

The remainder of 30 day risk, 12.8%(100.0%-45.7%-41.5%), accumulates during last 9 days. This 12.8% 
occurred in patients that did not receive any prophylaxis. 

 

We estimated RR 0.46 for unfractionated heparin (UFH) and low-molecular weight heparin (LMWH) alone and 
RR 0.59 for combination therapy of any pharmacological plus any mechanical prophylaxis versus 
pharmacological alone. 

 

One can then construct an algebraic equation to predict x, where x is the risk that would have occurred had 
patients not been using LMWH or mechanical prophylaxis. That equation takes the proportion of risk that 
would have occurred in the first 7 days without LMWH and mechanical prophylaxis, the proportion of risk that 
would have occurred during post-operative days 8-21, the relative risk of an event with LMWH and mechanical 
prophylaxis, the proportion of risk that occurred in the last 9 days, and the total risk observed and is as follows: 

 

0.457*0.59*0.46*0.5*x+0.457*0.5*x+0.415*0.46*0.5x+0.415*0.5*x+0.128*x=2.0 

 

x=2.0/(0.457*0.59*0.46*0.5+0.457*0.5+0.415*0.46*0.5+0.415*0.5+0.146) 

x=2.772 

 

When we solve for x, the risk that would have occurred without LMWH, we find a risk of 2.8% (at day 30). 

 

At 28 days, 64.8% of 90 day risk has accumulated and at 30 days 66.7%.  

Therefore 28 day risk in our example is: 

64.8/66.7*2.8=2.7% 

 

Example for bleeding: 

 

A study of 100 has reported 2 bleedings requiring reintervention in 30 days and reported that LMWH was used 
for 21 days in all patients. 

 

Reported risk of bleeding requiring reintervention at day 30 = 2/100 = 2.000% 

Reported thromboprophylaxis: LMWH for 21 days for 100% of the population  

 

Our risk model describes the cumulative risk of bleeding requiring reintervention up to 30 days. At 21 days, 
91.2% of the risk at day 30 has accumulated, and the remainder 8.8% (100.0%-91.2%) accumulates during next 
9 days. 
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In this example, all patients used LMWH for 21 days.  

 

One can then construct an algebraic equation to predict x, where x is the risk that would have occurred had 
patients not been using LMWH. That equation takes the proportion of risk that would have occurred in the first 
21 days without LMWH, the relative risk of an event with LMWH, the proportion of risk that occurred in the 
last 9 days, and the total risk observed and is as follows: 

 

0.912*1.51*x+0.088*x=2.0 

x=2.0/(0.912*1.51+0.088) 

x= 1.365 

 

When we solve for x, the risk that would have occurred without LMWH, we find a risk of 1.4% (at day 30). 

 

We still need to get from the risk at 30 days to the risk at 28 days. Our model tells us that the risk at 28 days is 
98.0% of the risk at 30 days and therefore the risk at 28 days is 1.4*0,98=1.3%. 
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6. Missing thromboprophylaxis information 
1. Principles 

 

We primarily used data from published literature and secondarily survey to estimate the use of 
thromboprophylaxis: 

1. When we had included study that reported thromboprophylaxis from the same country/region, time 
period, and procedure, we used data from this study to estimate missing thromboprophylaxis. 

2. If not available, we used information from a large survey or population-based study of 
thromboprophylaxis practice 

3. If not available, we used information from our survey (we sometimes adjusted these estimates based 
on information on similar procedures) 

 

Eligible studies included in review providing thromboprophylaxis estimates might not be representative of 
general practice as very few studies provided these estimates, and therefore we preferred using information 
from previously published literature on thromboprophylaxis practice. 

 

Our survey of thromboprophylaxis practice: 

 

We queried 32 general surgeons from 11 different countries and got 19 responses from 7 countries. 

Answer options: No prophylaxis, until ambulating, hospital stay, 1 wk after discharge, 2 wks after discharge, 3 
wks after discharge and 4 wks after discharge.  

 

We collected length of stay (LOS) in our data extraction. We took median of reported LOS for the procedure in 
the same continent and time period (before or after 2010) and combined this information with the survey 
results. When we didn’t have estimate of LOS from the same time period or continent, we used primarily 
information from the same continent but different time period, and secondarily from other continent 
(Information from North America for Europe, Europe for North America and Europe for Asia). We converted 
survey answers to days (No prophylaxis=0 days, Until ambulating=1 day, hospital stay=Median LOS for the 
procedure, 1 wk after discharge=Median LOS+7days, 2 wk after discharge= Median LOS + 14 days, 3 wk after 
discharge=Median LOS + 21 days, 4wk after discharge= Median LOS + 28 days).  

 

We then took mean of survey answers converted to days to arrive in estimate of duration of 
thromboprophylaxis, separately for pharmacological and mechanical prophylaxis.  

 

Information from previously published literature: 

 

Colorectal procedures, North America: 

We used information from Mukkamala 2020 study that analyzed 5,722 colorectal patients from Michigan 
MSQC registry on years 2017-2018 [1] . Of 5,722 patients, only 373 (6.5%) received extended-duration 
prophylaxis after discharge. 

  

Based on our survey results we would assume 15-22 days of prophylaxis for colorectal resections in North 
America 2011-2021. However, based on Mukkamala study use of extended prophylaxis has not been common. 
Mukkamala may not include all prescriptions as paper and phone prescriptions are excluded, but also not all 
patients take their prescriptions.  
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We therefore assumed extended as meaning 14 or 21 days after discharge. We then estimated 
thromboprophylaxis duration as LOS + 7% receiving extended prophylaxis for 21 days. This way we arrive at 
days of thromboprophylaxis for colorectal procedures in North America.  

  

Colorectal procedures, Europe: 

Based on Srinivasaiah 2012 survey of 259 general surgeons from UK, we estimated the use of 
thromboprophylaxis for colorectal surgery procedures in Europe 2000-2010 [2]. We estimated that 78% 
discontinued pharmacological prophylaxis at discharge, 12% before discharge (we estimated this as LOS+1 day, 
divided by 2), 5% on mobilization (estimated at 1 day), 3,5% at 1-6 weeks (we estimated this as 3 weeks) and 
1,5% 6 weeks after. 

  

Hepatopancreatobiliary procedures (HPB), North America: 

Based on survey results we would assume 25-33 days off prophylaxis for HPB resections in North America 
2010-2021. However, based on Weiss 2014 survey, Ruff 2019 survey and Bateni 2020 study this would 
overestimate the use of thromboprophylaxis[3-5] . 

  

Ruff 2019 Survey of 44 surgeons (USA and Canada): 36% discharge on thromboprophylaxis after major 
hepatectomy for malignancy (30% <28 days, 70% for 28days), 26% after minor hepatectomy for malignancy 
(40% <28 days, 60% for 28days). After discharge tpx is utilized in pancreaticoduodenectomy and distal 
pancreatectomy by 45% and 39% of respondants, (80% for 28 days.) 

  

Bateni 2020 Study (USA, pancreatic cancer resections): Of the 1,003 pancreatic cancer patients who underwent 
pancreatic cancer resection, only 4.3% (44) were prescribed VTE ppx at discharge based on SEER and Medicare 
databases. 

  

Weiss 2014 Survey, all HPB surgeries (200 surgeons, 80% from USA): 14% discharge on thromboprophylaxis 
(OR 0.37 for US, 28% discharge on thromboprophylaxis outside US and 10.4% in US) 

 

Based on Weiss and Ruff we estimated for lap liver resection: We assumed extended as meaning 22 days after 
discharge (0,4*14+0,6*28=22,4 days). We estimated LOS (4 days) + 26% receiving extended (0,26*22= 5,72 
days) and assumed 10 days of thromboprophylaxis. 

  

Based on Weiss and Ruff estimated for open liver resection: We assumed extended as meaning 24 days after 
discharge (0,3*14+0,7*28=23.6 days). We then estimated LOS (6 days) + 36% receiving extended 
(0,36*24=8.64 days), and assume 15 days of thromboprophylaxis. 

  

Based on survey we would assume 4 weeks after discharge of prophylaxis for pancreatic resections. Ruff 
reported approximately 40% as receiving extended thromboprophylaxis, Weiss 10% and Bateni 4% in North 
America. Based on this information we estimated that 20% of HPB patients received extended 
thromboprophylaxis in North America. We assumed extended meaning 21 days after discharge.  

 

Hepatopancreatobiliary procedures (HPB), Europe: 

For Europe we assumed that 28% received extended thromboprophylaxis based on Weiss. We assumed 
extended meaning 21 days after discharge.  
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Other considerations: 

If authors reported mechanical thromboprophylaxis, but did not report anything on pharmacological 
thromboprophylaxis, we assumed that they did not use pharmacological thromboprophylaxis. Similarly, if 
authors reported pharmacological thromboprophylaxis, but did not report anything on mechanical 
thromboprophylaxis, we assumed that they did not use mechanical thromboprophylaxis. 

 

If authors did not report duration of prophylaxis in days, but in some other way, we assumed duration that 
seemed most probable. For instance, Boone 2019 authors reported that “extended prophylaxis was not 
routinely used”. We assumed length of stay as duration for pharmacological prophylaxis. If article reported 
duration as “until ambulation”, we assumed 1 day. If article reported “during hospitalization” or “until 
discharge” we assumed reported length of stay, or, if unavailable, median length of stay for the procedure. 

 

If we didn’t have estimates for robotic approach use of thromboprophylaxis for some procedure, we used 
estimates from laparoscopic approach for the same procedure. 

 

We shortened lap and open gastrectomy estimates from our survey by 50%, based on information from other 
procedures that our survey likely overestimates the use of extended thromboprophylaxis. 

 

For lap and open proctocolectomy 2011-2021 in Europe we shortened our survey results by 50% based on 
information from the 2000-2010 literature. 

 

For Lap liver resection 2000-2010 in Europe we used estimates from Lap liver resection 2011-2021 in Europe.  

 

For Lap distal pancreatectomy 2011-2021 in Europe we used estimates from Lap distal pancreatectomy 2000-
2010 in Europe. 

 

For Australia we used data from Liu 2020 survey [6] 

For studies from India we used data from Venkataram 2013 survey and ENDORSE study [7, 8] 

For small bowel resection we didn’t have any LOS estimates, so we used estimates from Turrentine 2021 [9] 

For Martins-Filho 2008 open gastric bypass thromboprophylaxis we used data from study Santo 2013 as it was 
from same the country (Brazil). Otherwise, we used data from Rocha 2020 for estimates of 
thromboprophylaxis use in Brazil 2010-2021 [10] 

For Holzheimer 2007 and Srsen 2008 open groin hernia we used Lozano 2015 duration as it was from same 
region and same procedure. (Our survey estimated 0 days, but as these studies reported use of 
thromboprophylaxis (but not duration), we determined it was not the case.) 

For Li 2017 we used estimates from Zhang 2012 as it was from the same country, same time period and same 
procedure. 

For Alves 2005 lap anterior resection we used data from Alves 2005 open anterior resection as it was from the 
same country and same year. 
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2. Supplementary table 20: Missing mechanical thromboprophylaxis 

MECHANICAL thromboprophylaxis: Europe Europe Europe North America North America North America  Asia Asia Asia 

  SURVEYa ROTBIGGSb ESTIMATEc SURVEYa ROTBIGGSb ESTIMATEc SURVEYa ROTBIGGSb ESTIMATEc 

Lap appendectomy - 2011-2021 0   0 0   0 1   1 

Lap appendectomy - 2000-2010 0   0 0   0     1 

Open appendectomy - 2011-2021 0   0 0   0 1   1 

Open appendectomy - 2000-2010 1   1 0   0     1 

Lap cholecystectomy - 2011-2021 0   0 0   0 1   1 

Lap cholecystectomy - 2000-2010 0   0 0   0      

Open cholecystectomy - 2011-2021 2   2 0   0      

Open cholecystectomy - 2000-2010 2   2 0   0      

Lap hernia repair (groin) - 2011-2021 0   0 0   0  1   1 

Lap hernia repair (groin) - 2000-2010 0   0 0   0      

Open hernia repair (groin) - 2011-2021 0   0 0   0      

Open hernia repair (groin) - 2000-2010 0   0 0   0      

Lap hernia repair (ventral) - 2011-2021 1   1 0   0     1d 

Lap hernia repair (ventral) - 2000-2010 1   1 0   0     1d 

Open hernia repair (ventral) - 2011-2021 1   1 0   0      

Open hernia repair (ventral) - 2000-2010 1   1 0   0      

Lap small bowel resection - 2011-2021 
     1   1      

Lap small bowel resection - 2000-2010 
     1   1      

Open small bowel resection - 2011-2021 
     1   1      

Open small bowel resection - 2000-2010 
     1   1      

Lap splenectomy (elective) - 2011-2021 
     1   1      

Lap splenectomy (elective) - 2000-2010 2   2 1 2 2  0   0 

Open splenectomy (elective) - 2011-2021 
     2   2  1   1 

Open splenectomy (elective) - 2000-2010 2   2 2   2  0   0 

Estimates presented as days. a Mean of survey answers; b Median of durations reported for the procedure in articles included in the review; c Assumed duration for the procedure when 
article did not report duration.; d Information from a large survey or population-based study of thromboprophylaxis practice. 
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3. Supplementary table 21: Missing pharmacological thromboprophylaxis 

PHARMACOLOGICAL thromboprophylaxis: Europe Europe Europe Europe North America North America North America North America Asia Asia Asia Asia 

  
SURVEYa ROTBIGGSb LITERATUREc ESTIMATEd SURVEYa ROTBIGGSb LITERATUREc ESTIMATEd SURVEYa ROTBIGGSb LITERATUREc ESTIMATEd 

Lap appendectomy - 2011-2021 0     0 1     1 0     0 

Lap appendectomy - 2000-2010 0     0 1     1       0 

Open appendectomy - 2011-2021 0     0 2     2 0     0 

Open appendectomy - 2000-2010 0     0 2     2       0 

Lap cholecystectomy - 2011-2021 0 3   3 2     2 0 2   2 

Lap cholecystectomy - 2000-2010 1 4   4 3     3        

Open cholecystectomy - 2011-2021 5     5 6     6        

Open cholecystectomy - 2000-2010 5 4   4 6     6        

Lap hernia repair (groin) - 2011-2021 0     0 2     2   30   30 

Lap hernia repair (groin) - 2000-2010 0     0 2     2        

Open hernia repair (groin) - 2011-2021 0     0 2     2  31   31 

Open hernia repair (groin) - 2000-2010 0 7   7 2     2        

Lap hernia repair (ventral) - 2011-2021 3     3 2     2     1 1 

Lap hernia repair (ventral) - 2000-2010 3 1   1 2     2     1 1 

Open hernia repair (ventral) - 2011-2021 5 3   3 5 5   5        

Open hernia repair (ventral) - 2000-2010 4 10   10 5     5        

Lap small bowel resection - 2011-2021 
       6     6        

Lap small bowel resection - 2000-2010 
       5     5        

Open small bowel resection - 2011-2021 
       6     6        

Open small bowel resection - 2000-2010 
       5     5        

Lap splenectomy (elective) - 2011-2021 
       2     2        

Lap splenectomy (elective) - 2000-2010 11 7   7 2 2   2      0 

Open splenectomy (elective) - 2011-2021 
       9     9         

Open splenectomy (elective) - 2000-2010 11 7   7 8     8   0   0 

Estimates presented as days. a Mean of survey answers, b Median of durations reported for the procedure in articles included in the review, c Information from a large survey or 
population-based study of thromboprophylaxis practice, d Assumed duration for the procedure when article did not report duration. 
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7. Overlap of DVT, PE, and VTE: How we dealt with studies that did not provide the 
number of VTE but provided DVT, PE, or both 

 

Ideally, studies would tell us the number of patients who suffered DVT alone, the number who suffered PE 
alone, and either the number who suffered both DVT and PE (in which case, the number of VTE is found by 
adding up the three numbers) or the total number of VTE (from which one can infer the number who suffered 
both DVT and PE). Unfortunately, a minority of studies report in this way, and this creates a challenge. 

 

For instance, if a study tells us that three patients suffered a DVT and three patients suffered a PE the total VTE 
could be anywhere from 3 (3 patients suffered both DVT and PE) to 6 (3 suffered DVT, 3 suffered PE, and 0 
suffered both). 

 

We dealt with the problem as follows. 

 

For studies that did not provide the numbers of VTE but provided DVT, PE, or both, we estimated the numbers 
of VTE using the following approach. We reviewed data from studies that reported the number of DVT, the 
number of PE, and VTE totals from both general and gynecologic surgery. 

 

We estimated the overlap from these studies that reported the following:  

5719 PEs, 17593 DVTs, and 22584 (not 23312) VTEs. We then applied the degree of overlap to estimate the 
actual numbers of VTEs in studies that provided only separate reports of DVT and/or PE. 

 

If paper provided PE, but did not report DVT or VTE: we calculated that nVTE = nPE * 22584/5719 

 

If paper provided DVT, but did not report PE or VTE: we calculated that nVTE= nDVT * 22584/17593 

 

If paper provided PE and DVT, but did not report VTE: we calculated that nVTE = (nPE +nDVT) * 22584/23312 

 

However, if either nPE or nDVT was zero, nVTE was sum of nDVT+nPE. 

 

Examples: 

 

If 30 PE reported but DVT and VTE not reported, nVTE = 30* 22584/5719= 118.468 

 

If 30 DVT reported but PE and VTE not reported, nVTE = 30* 22584/17593=38.512 

 

If 30 PE and 30 DVT were reported, nVTE = (30+30)* 22584/23312=58.127 
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8. Patient risk strata 

 

To estimate the proportion of patients aged more than 75 years (per procedure): 

- Age distribution of each procedure was estimated by taking the age distributions (mean/median and standard 
deviation (SD)), where available) of all studies identified for procedure. Medians and SDs of the ages were used 
to create an “overall” age distribution. 

- When no SDs were available we used range or inter-quartile range (IQR) rules to estimate a SD, using rules: 
SD is ¼ of range; and IQR is 1.35-times SD 

- After we had completed the estimation of mean age and SD, we then assumed a normal distribution and 
calculated the proportion above 75 years using excel formula: 1-NORM.DIST(75;μ;σ;TRUE), where μ=mean and 
σ=SD. 

 

To estimate the proportion of patients with BMI 35 or more: 

- BMI information was not collected in our data extraction (in most cases it was unavailable) 

- We used data from the earlier ROTBUS systematic reviews for our estimates of BMI by age group 6-8. We 
decided that this was suitable as BMI has not changed significantly 32. 

 

To estimate the proportion of patients with personal history of VTE: 

- We used data from the earlier ROTBUS systematic reviews6-8, that used the data from Swedish population-
based study which estimated cumulative risk of a first VTE event. 

 

To estimate the proportion of patients with family history of VTE, we used data from the earlier ROTBUS 
systematic reviews6-8, and estimated that FH risk is always 3%. 

 

Calculating risk stratification: 

- After calculating the proportions for these risk factors, then we needed to calculate how much they overlap. 

- To account for overlap, we estimated that the prevalence of having one or more risk factors is 80% of the sum 
of prevalences of the individual risk factors. 

- So for example for laparoscopic cholecystectomy, we calculated the following percentages for individual risk 
factors: age: 5%, BMI: 14%, FH: 3%, Personal history: 0.5%. In this case total sum of prevalences is 
5%+14%+3%+0.5%=22.5%. Therefore when also considering some overlap, the prevalence of having one or 
more risk factors is 80% * 22.5% =18.0% 

- This means that 18.0% had one or more risk factor (and were in high or medium risk strata), and 82.0% had 
no risk factors (and were in low risk strata). 

- We then assumed that among those with one or more risk factor, there was 20% overlap. As overlap means 
that, one has more than one risk factor, these patients were indeed among those in the high risk group. 

- So for this laparoscopic cholecystectomy example more specifically, 20% of 18.0% is 3.6%, who have more 
than one risk factor and are at high risk. However, personal history of VTE (0,5%) also directly gives high risk. 
But prevalence of high risk is not 3.6% + 0.5% = 4.1% but it is 3.6% + 0.4% = 4.0%, because also 20% of those 
with personal history of VTE overlap. 

- To get moderate (2x) estimate, amount of not overlapping patients with personal history of VTE is removed 
from the amount of patients with one risk factor. For laparoscopic cholecystectomy, amount of patients with 
one risk factor is 80% of 18.0%, that is 14.4%. Prevalence of moderate risk is therefore 14.4%-0.4%=14.0%. 

- Hence, for this example low risk group was 82.0%, medium risk 14.0% and high risk 4.0%. 
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Our search did not reveal studies demonstrating convincing and replicable risk factors for bleeding. Therefore, 
we did not stratify bleeding risk by patient specific factors. 
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9. Case fatality and estimates of fatal VTE and fatal bleeding 
 

We estimated the case fatality rates by dividing the number of fatal PE events by the number of symptomatic 
VTE events using studies that had provided both estimates in both general and gynecologic surgery.  

 

We estimated the case fatality for VTE from these studies that reported the following:  

786 fatal VTE and 21133 symptomatic VTE. 

 

Case fatality: 786/(786+21133)=3.585% 

 

We used a similar approach to estimate the case fatality for major bleeding. Studies that reported the number 
of fatal bleeding, bleeding requiring reintervention and bleeding leading to transfusion reported the following: 

 

7 fatal bleeding, 185 bleeding requiring reintervention and 755 bleeding leading to transfusion 

 

Case fatality for bleeding requiring reintervention: 7/(7+185)=3.645% 

Case fatality for bleeding leading to transfusion: 7/(7+755)=0.918% 

 

For fatal bleeding we used primarily the bleeding requiring reintervention information and secondarily 
bleeding leading to transfusion information. 

 

As fatal VTE and bleeding rates were very low, we estimated the fatal VTE and fatal major bleeding risks for 
procedures by taking case fatality rates of the overall reported risk of symptomatic events for the procedure.  

 

Our median best estimates include fatal and non-fatal events. We therefore multiplied best estimate by 0.964 
for non-fatal VTE, 0.036 for fatal VTE, 0.964 (reintervention) or 0.991 (transfusion) for non-fatal bleeding, and 
0.036 (reintervention) or 0.009 (transfusion) for fatal bleeding.



 312 

8. Timing of VTE and bleeding during the first 90 post-operative days: 
 

1. Proportion of cumulative risk of VTE by day since surgery during the first 90 post-operative days 
 

We conducted a separate systematic review regarding the risk and time course of VTE by post-operative day1.This systematic 
review provided estimates of occurrence of VTE on each day until 28 days post-operatively. Systematic review did not find any 
studies providing estimates for occurrence of VTE from 28 days to 90 days following surgery. Therefore, we used data from 
earlier ROTBUS systematic review for timing of VTE from 28 to 90 days post-operatively2. We combined these systematic 
reviews to develop model for time course of VTE 90 days post-surgery. 
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1. Supplementary figure 1: Proportion of cumulative risk (%) of venous thromboembolism during the first 90 post-operative 
days 
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2. Supplementary table 22: Proportion of cumulative risk (%) of venous thromboembolism during the first 90 post-
operative days 

Day Proportion (%) 

0 0.0 

1 3.0 

2 6.7 

3 11.4 

4 17.1 

5 22.7 

6 26.8 

7 30.5 

8 33.9 

9 37.0 

10 39.5 

11 41.9 

12 44.0 

13 46.0 

14 48.0 

15 49.8 

16 51.5 

17 53.1 

18 54.5 

19 55.9 

20 57.1 

21 58.2 

22 59.3 

23 60.3 

24 61.2 

25 62.1 

26 63.0 

27 63.9 

28 64.8 

29 65.8 

30 66.7 

31 67.4 

32 67.9 

33 68.4 

34 68.7 

35 69.0 

36 69.3 

37 69.5 

38 69.8 

39 70.1 

40 70.5 

41 71.0 

42 71.6 

43 72.4 
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44 73.3 

45 74.2 

46 75.3 

47 76.5 

48 77.7 

49 78.9 

50 80.1 

51 81.3 

52 82.5 

53 83.6 

54 84.7 

55 85.6 

56 86.4 

57 87.2 

58 87.8 

59 88.3 

60 88.7 

61 89.0 

62 89.3 

63 89.5 

64 89.8 

65 90.0 

66 90.2 

67 90.5 

68 90.8 

69 91.1 

70 91.5 

71 92.0 

72 92.6 

73 93.2 

74 93.9 

75 94.6 

76 95.2 

77 95.8 

78 96.3 

79 96.7 

80 97.1 

81 97.4 

82 97.7 

83 98.0 

84 98.3 

85 98.6 

86 98.8 

87 99.1 

88 99.4 

89 99.7 

90 100 
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2. Proportion of cumulative incidence of major bleeding by day since surgery during the first 90 
post-operative days 

 

We used cumulative incidence estimates at post-operative day 28 for our procedure-stratified estimates for the incidence of 
major bleeding. For the studies that did not report bleeding estimates using this interval, we created a new model using data 
from the placebo arm of a large pragmatic RCT to adjust the absolute bleeding risk by post-operative day1. However, as this 
study reported risk of both intraoperative and postoperative bleeds without distinguishing their proportions, we modeled the 
proportion of intraoperative bleeds with data from studies included in this ROTBIGGS review.  

 

We identified 66 studies that reported both intraoperative and postoperative bleeds until 30 days (in both general and 
gynecologic surgery). In these studies, there were 964 bleeds, of which 335 (34.8%) were intraoperative bleeds leading to 
transfusion, 133 (13.8%) postoperative bleeds leading to reintervention, and 496 (51.5%) postoperative bleeds leading to 
transfusion. This suggests that 34.8% (335/964) of the intraoperative and 30-day postoperative bleeds are intraoperative. 

 

In general surgery (27 studies), there were 394 bleeds, of which 136 (34.5%) were intraoperative bleeds leading to transfusion, 
80 (20.3%) postoperative bleeds leading to reintervention, and 178 (45.2%) postoperative bleeds leading to transfusion. In 
gynecologic surgery (39 studies), there were 570 bleeds, of which 199 (34.9%) were intraoperative bleeds leading to transfusion, 
53 (9.3%) postoperative bleeds leading to reintervention, and 318 (55.8%) postoperative bleeds leading to transfusion. 

 

The large pragmatic RCT1 reported that 46.8% of the 30-day bleeds happened on the day of surgery, however, without 
distinction of intra- and postoperative bleeds. From this estimate (46.8%) and from the total 30-day intraoperative and 
postoperative bleed estimate (100%), we subtracted the proportion of intraoperative bleeds (34.8%). Therefore, 18.5% of the 
total cumulative 30-day postoperative bleeds happen on the day of surgery (18.8% of 28-day post-operative bleeds). 

 

This bleeding risk over time model shows that 86% of the 28-day bleeding events happen during the first week. Therefore, we 
assumed a constant risk of bleeding beyond the first 30 days, so that 80% of the 90 day bleeds happen during the first 30 days, 
and 20% during days 31-90. 
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1. Supplementary figure 2: Proportion of cumulative incidence (%) of major bleeding during the first 90 post-operative days 
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2. Supplementary table 23: Proportion of cumulative incidence (%) of major bleeding during the first 90 post-operative days 
 

Day Proportion (%) 

0 14.8 

1 34.1 

2 50.2 

3 60.3 

4 65.4 

5 67.3 

6 67.4 

7 67.4 

8 67.5 

9 67.6 

10 67.8 

11 68.0 

12 68.4 

13 68.8 

14 69.1 

15 69.6 

16 70.1 

17 70.7 

18 71.2 

19 71.8 

20 72.6 

21 73.2 

22 73.9 

23 74.7 

24 75.4 

25 76.1 

26 77.0 

27 77.7 

28 78.6 

29 79.3 

30 80.2 

31 80.3 

32 80.7 

33 81.0 

34 81.3 

35 81.7 

36 82.0 

37 82.3 

38 82.7 

39 83.0 

40 83.3 
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41 83.7 

42 84.0 

43 84.3 

44 84.7 

45 85.0 

46 85.3 

47 85.7 

48 86.0 

49 86.3 

50 86.7 

51 87.0 

52 87.3 

53 87.7 

54 88.0 

55 88.3 

56 88.7 

57 89.0 

58 89.3 

59 89.7 

60 90.0 

61 90.3 

62 90.6 

63 91.0 

64 91.3 

65 91.6 

66 92.0 

67 92.3 

68 92.6 

69 93.0 

70 93.3 

71 93.6 

72 94.0 

73 94.3 

74 94.6 

75 95.0 

76 95.3 

77 95.6 

78 96.0 

79 96.3 

80 96.6 

81 97.0 

82 97.3 

83 97.6 

84 98.0 

85 98.3 
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86 98.6 

87 99.0 

88 99.3 

89 99.6 

90 100.0 
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9. Forest plots for effects of pharmacological and mechanical 
thromboprophylaxis on VTE and bleeding 
 

1. Unfractionated heparin or low-molecular-weight heparin versus no prophylaxis: non-fatal 
pulmonary embolism 
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2. Unfractionated heparin or low-molecular-weight heparin versus no prophylaxis: non-fatal 
bleeding 
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3. Unfractionated heparin or low-molecular-weight heparin versus no prophylaxis: fatal pulmonary 
embolism 
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4. Unfractionated heparin or low-molecular-weight heparin versus no prophylaxis: fatal bleeding 
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5. Unfractionated heparin or low-molecular-weight heparin versus no prophylaxis: death from any 
cause 
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6. Elastic stockings versus no prophylaxis: deep vein thrombosis on surveillance 

 
 

7. Elastic stockings versus no prophylaxis: pulmonary embolism 

 
 

8. Elastic stockings versus no prophylaxis: any venous thromboembolism 
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9. Intermittent pneumatic compression device versus no prophylaxis: deep vein thrombosis on 
surveillance 

 
 

10. Intermittent pneumatic compression device versus no prophylaxis: pulmonary embolism 

 
 

11. Intermittent pneumatic compression device versus no prophylaxis: any venous 
thromboembolism 
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12. Any mechanical prophylaxis versus no prophylaxis: deep vein thrombosis on surveillance 
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13. Any mechanical prophylaxis versus no prophylaxis: pulmonary embolism 
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14. Any mechanical prophylaxis versus no prophylaxis: any venous thromboembolism 
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15. Any mechanical plus any pharmacological versus any pharmacological: deep vein thrombosis 
on surveillance  
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16. Any mechanical plus any pharmacological versus any pharmacological: symptomatic deep vein 
thrombosis 
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17. Any mechanical plus any pharmacological versus any pharmacological: pulmonary embolism  
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18. Any mechanical plus any pharmacological versus any pharmacological: any venous 
thromboembolism 
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19. Aspirin versus placebo: symptomatic VTE 
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10. Search histories 
 

1. Search history for baseline risk of VTE and Major Bleeding 
 
Database: OVID Medline Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid 
MEDLINE(R) 1946 March 15, 2019 
Search Strategy: 
-------------------------------------------------------------------------------- 
    ((chemoprophylax* or chemoprophylactic* or prophylax* or prophylactic*) and (venous or vein or thromb*)).ti,ab. 
    (prevent* adj3 (venous or vein or thromb*)).mp. 
    (thromboprophylax* or thromboprophylactic*).mp.  
    *Postoperative Complications/ 
    Postoperative Complications/ep, et, pc 
    Risk Factors/ 
    (ep or ae).fs. and (venous or thromb* or bleed* or haemorr* or hemorr*).ti,ab. 
    (risk* or high-risk or incidence* or meta?analysis or analysis or complication* or outcome* or safety or versus or thrombosis 
or transfusion* or adverse or bleed* or haemorr* or hemorr*).ti. 
    or/1-8 
    embolism/ or exp pulmonary embolism/ or exp thromboembolism/ 
    exp Thrombosis/ 
    (DVT or VTE or PE).ti,ab. 
    ((venous or vein or pulmonary or lung) adj3 (emboli* or thromb*)).mp. 
    (DVT or VTE or PE or PTE).ti,ab. 
    or/10-14 
    9 and 15 
    Appendectomy/ or exp Bariatric Surgery/ or exp Cholecystectomy/ or exp Colectomy/ or exp Gastrectomy/ or Hepatectomy/ 
or Herniorrhaphy/ or pancreatectomy/ or Pancreaticoduodenectomy/ or pancreaticojejunostomy/ or Splenectomy/ 
    General Surgery/ or exp digestive system surgical procedures/ 
    exp Digestive System/su or Cholecystitis/su or Gallbladder/su or exp Gallbladder Diseases/su or Hernia, Abdominal/su or 
Hernia, Inguinal/su or exp Hernia, Ventral/su or exp Intestinal Diseases/su or exp Liver Diseases/su or exp Pancreas/su or exp 
Pancreatic Diseases/su or Spleen/su or exp Splenic Diseases/su or exp Stomach Diseases/su 
    (appendectom* or appendicectom* or colectomy* or proctocolectom* or cholecystectom* or duodenectom* or 
gastrectom* or hernioplast* or herniorrhaph* or herniotom* or jejunectom* or pancreatectom* or pancreaticojejunostom* or 
pancreaticoduodenectom* or duodenopancreatectom*).mp. 
    ((surgery or resection* or excision* or repair* or operation* or laproscop* or laparoscop* or sleeve*) adj3 
(abdominoperineal or perineal or anal* or anus or appendix or bowel* or colon* or duoden* or jejun* or ileal* or ileum* or 
jejuno?ileal or intestine* or gall bladder or gall?bladder or gastric or bariatric* or stomach or hernia or liver or adenoma or 
hepatoma* or hepatocellular* or rectal* or rectum)).mp. 
    ((general or abdominal or major) adj3 (surgery or surgical)).mp. 
    (prolapse adj3 rectal).mp. 
    (Rectopexy or rectosigmoidectom* or sigmoidectom* or DHoore or d'hoore or Delorme or Altemeier).mp. 
    or/17-24 
    16 and 25 
    9 and 15 and 25 
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EMBASE 
 
Database: Embase <1974 to 2019 March 11> 
Search Strategy: 
-------------------------------------------------------------------------------- 
    ((chemoprophylax* or chemoprophylactic* or prophylax* or prophylactic*) and (venous or vein or thromb*)).ti,ab. (28841) 
    (prevent* adj3 (venous or vein or thromb*)).mp. (28252) 
    (thromboprophylax* or thromboprophylactic*).mp. (7355) 
    *postoperative complication/co, ep, et, pc [Complication, Epidemiology, Etiology, Prevention] (33531) 
    exp *venous thromboembolism/co, ep, et, pc [Complication, Epidemiology, Etiology, Prevention] (18251) 
    thrombosis prevention/ (10458) 
    postoperative complication/ep [Epidemiology] (9157) 
    *venous thromboembolism/ (14535) 
    *deep vein thrombosis/ (15764) 
    venous thromboembolism/ep [Epidemiology] (1367) 
    risk factor/ (925628) 
    (ep or co).fs. and (venous or thromb* or bleed* or haemorr* or hemorr*).ti,ab.  
 
(220502) 
    (risk* or high-risk or incidence* or meta?analysis or analysis or complication* or outcome* or safety or versus or thrombosis 
or transfusion* or adverse or bleed* or haemorr* or hemorr*).ti. (2707778) 
    or/1-13 (3486260) 
Annotation: post op VTE comp 
    exp thromboembolism/ (440725) 
    (DVT or VTE or PE or PTE).ti,ab. (82850) 
    ((venous or vein or pulmonary or lung) adj3 (emboli* or thromb*)).mp. (216179) 
    or/15-17 (506092) 
Annotation: VTE broad 
    14 and 18 (224773) 
Annotation: risk of post-op VTE 
    general surgery/ (13528) 
    exp abdominal surgery/ (708663) 
    exp gastrointestinal surgery/ (321622) 
    cholecystitis/su [Surgery] (3221) 
    gallbladder disease/su [Surgery] (1698) 
    exp abdominal wall hernia/su [Surgery] (15449) 
    exp enteropathy/su [Surgery] (124538) 
    exp enteropathy/su [Surgery] (124538) 
    exp liver disease/su [Surgery] (61513) 
    exp pancreas disease/su [Surgery] (33926) 
    exp spleen disease/su [Surgery] (6989) 
    exp stomach disease/su [Surgery] (42619) 
    ((general or abdominal or major) adj3 (surgery or surgical)).mp. (102145) 
    (prolapse adj3 rectal).mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 
manufacturer, device trade name, keyword, floating subheading word, candidate term word] (3266) 
    (rectopexy or proctopexy or rectosigmoidectom* or sigmoidectom* or DHoore or d'hoore or Delorme or Altemeier).mp. 
(5621) 
    (surgery or resection* or excision* or repair* or operation* or laproscop* or sleeve*).mp. and (exp digestive system/ or exp 
spleen/) [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device 
trade name, keyword, floating subheading word, candidate term word] (233115) 
    (appendectom* or appendicectom* or colectomy* or proctocolectom* or cholecystectom* or duodenectom* or 
gastrectom* or hernioplast* or herniorrhaph* or herniotom* or jejunectom* or pancreatectom* or pancreaticojejunostom* or 
pancreaticoduodenectom* or duodenopancreatectom*).mp. (189962) 
    ((surgery or resection* or excision* or repair* or operation* or laproscop* or laparoscop* or sleeve*) adj3 
(abdominoperineal or anal* or anus or appendix or bowel* or colon* or duoden* or jejun* or ileal* or ileum* or jejuno?ileal or 
intestine* or gall bladder or gall?bladder or gastric or bariatric* or stomach or hernia or liver or adenoma or hepatoma* or 
hepatocellular* or rectal* or rectum)).mp. (273066) 
    or/20-37 (1022761) 
    14 and 18 and 38 (22794) 
    exp animals/ or exp invertebrate/ or animal experiment/ or animal model/ or  
 
animal tissue/ or animal cell/ or nonhuman/ (25472734) 
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    human/ or normal human/ or human cell/ (19402712) 
    40 and 41 (19349027) 
    40 not 42 (6123707) 
    39 not 43 (22544) 
    exp controlled clinical trial/ (718277) 
    44 not 45 (21607) 
    clinical study/ (151683) 
    case control study/ (136785) 
    family study/ (25001) 
    longitudinal study/ (121983) 
    retrospective study/ (740307) 
    prospective study/ (500661) 
    cohort analysis/ (442572) 
    (Cohort adj (study or studies)).mp. (251414) 
    (Case control adj (study or studies)).tw. (119867) 
    (follow up adj (study or studies)).tw. (58795) 
    (observational adj (study or studies)).tw. (139036) 
    (epidemiologic$ adj (study or studies)).tw. (98776) 
    (cross sectional adj (study or studies)).tw. (180909) 
    or/47-59 (2283762) 
    46 and 60 (5348) 
    (prognosis or prognostic or predict* or risk*).mp. [mp=title, abstract, heading word, drug trade name, original title, device 
manufacturer, drug manufacturer, device trade name, keyword, floating subheading word, candidate term word] (5487179) 
    (incidence* or outcome* or comparison* or complication*).ti. (1083287) 
    prevalence.mp. or prevalence/ (939978) 
    baseline.mp. (829438) 
    or/62-65 (7111926) 
    46 and 66 (14542) 
    61 or 67 (15593) 
    transplant*.ti,kw,jw. (479040) 
    transplant*.ab. /freq=2 (315144) 
    69 or 70 (555136) 
    68 not 71 (12241) 
→73 remove 209 duplicates in Endnote (12032) 
→74 limit 73 to year =>2004 in Endnote (10467) 
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Web of Science 
 
→#20    7304    remove duplicates in endnote 

# 19 7,323 #17 NOT #18 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 18 410,495 TS=transplant* 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 17 8,098 #16 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 16 8,098 #15 AND #14 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 15 11,374,071 TS=(cohort or observational or cross-sectional or longitudinal NEAR/2 study or studies) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 14 20,183 #13 AND #8 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 13 1,171,802 #12 OR #11 OR #10 OR #9 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 12 875,276 TI=(complication* or outcome* or safety or versus or thrombosis or transfusion* or adverse or 

bleed* or haemorr* or hemorr*) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 11 4,861 TS=(thromboprophylax* or thromboprophylactic*) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 10 358,947 TS=(prevent* NEAR/3 venous or vein or thromb*) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 9 4,145 TS=((chemoprophylax* or chemoprophylactic*or prophylax* or prophylactic*) and (venous or vein or 

thromb*)) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 8 31,477 #7 AND #4 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 7 282,903 #6 OR #5 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 6 271,002 TI=(venous or vein or pulmonary or lung NEAR/3 emboli* or thromb*) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 5 22,655 TS=(DVT or VTE or PE or PTE) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 4 2,747,833 #3 OR #2 OR #1 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 3 25,450 TI=(appendectom* or appendicectom* or colectomy* or proctocolectom* or cholecystectom* or 

duodenectom* or gastrectom* or hernioplast* or herniorrhaph* or herniotom* or jejunectom* or pancreatecom* or 

pancreaticojejunostom* or pancreaticoduodenectom* or duodenopancreatectom* or rectopexy or 

rectosigmoidectom* or sigmoidectom* or DHoore or d'hoore or Delorme or Altemeier) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 2 2,541,613 TI=(surgery or resection* or excision* or repair* or operation* or prolapse* or laproscop* or 

laparoscop* or sleeve* NEAR/3 abdominoperineal or anal* or anus or appendix or bowel* or colon* or duoden* or 

jejun* ileal* or ileum* or jejuno?ileal or intestine* or gall bladder or gall?bladder or gastric or bariatric* or stomach or 

hernia or liver or adenoma or hepatoma* or hepatocellular* or rectal* or rectum) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

# 1 248,183 TI= (general or abdominal or major NEAR/3 surgery or surgical) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=2004-2019 

 
  

http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=131&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=79&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=130&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=129&SID=7ERKFWRD7WVwZpcUw6x&search_mode=CombineSearches&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=76&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=128&SID=7ERKFWRD7WVwZpcUw6x&search_mode=CombineSearches&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=104&SID=7ERKFWRD7WVwZpcUw6x&search_mode=CombineSearches&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=103&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=72&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=71&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=70&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=127&SID=7ERKFWRD7WVwZpcUw6x&search_mode=CombineSearches&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=126&SID=7ERKFWRD7WVwZpcUw6x&search_mode=CombineSearches&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=125&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=66&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=117&SID=7ERKFWRD7WVwZpcUw6x&search_mode=CombineSearches&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=95&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=116&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=81&SID=7ERKFWRD7WVwZpcUw6x&search_mode=AdvancedSearch&update_back2search_link_param=yes
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Google Scholar 
 
We queried Google scholar using Harzig’s PublishorPerish version 6.49.6406 
https://harzing.com/resources/publish-or-perish 
We ran two queries (details below) and selected the highest-ranked records for each query (rank=>750) and combined the 
results in Endnote. NB there was a database error in Q2 and only 980 records were downloaded (instead of 1000) 
 
Query 1 
risk, embolism thrombosis DVT VTE PE PTE, general surgery 
Publish or Perish 6.49.6406.7079  
Search terms 
All of the words: risk 
Any of the words: embolism thrombosis DVT VTE PE PTE 
The phrase: general surgery 
Years: all 
Data retrieval 
Data source: Google Scholar 
Query date: 28/05/2019 11:21:52 AM 
Cache date: 28/05/2019 11:44:03 AM 
Query result: [0] The operation completed successfully. 
 
Metrics 
Reference date: 28/05/2019 11:21:52 AM 
Publication years: 1945-2018 
Citation years: 74 (1945-2019) 
Papers: 999 
Citations: 118931 
Citations/year: 1607.18 
Citations/paper: 119.05 (*count=188) 
Citations/author: 39958.01 
Papers/author: 381.79 
Authors/paper: 3.46/4.0/4 (mean/median/mode) 
Age-weighed citation rate: 8904.22 (sqrt=94.36), 2856.27/author 
Hirsch h-index: 158 (a=4.76, m=2.14, 80933 cites=68.1% coverage) 
Egghe g-index: 311 (g/h=1.97, 97225 cites=81.7% coverage) 
PoP hI,norm: 92 
PoP hI,annual: 1.24 
 

  

https://harzing.com/resources/publish-or-perish
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Google Scholar 
 
Query 2 
thromboembolism incidence, surgery resection excision operation 
Publish or Perish 6.49.6406.7079  
Search terms 
All of the words: thromboembolism incidence 
Any of the words: surgery resection excision operation 
Years: all 
 
Data retrieval 
Data source: Google Scholar 
Query date: 28/05/2019 2:01:25 PM 
Cache date: 28/05/2019 2:23:46 PM 
Query result: [12152] The server returned an invalid or unrecognized response 
 
Metrics 
Reference date: 28/05/2019 2:01:25 PM 
Publication years: 1947-2018 
Citation years: 72 (1947-2019) 
Papers: 980 
Citations: 125726 
Citations/year: 1746.19 
Citations/paper: 128.29 (*count=217) 
Citations/author: 40777.78 
Papers/author: 331.91 
Authors/paper: 3.71/4.0/4 (mean/median/mode) 
Age-weighed citation rate: 8931.95 (sqrt=94.51), 2815.63/author 
Hirsch h-index: 171 (a=4.30, m=2.38, 82333 cites=65.5% coverage) 
Egghe g-index: 317 (g/h=1.85, 100935 cites=80.3% coverage) 
PoP hI,norm: 94 
PoP hI,annual: 1.31 
 

  



 342 

2. Search history update searches for baseline risk of VTE and Major Bleeding 
MEDLINE 
Database: OVID Medline Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid 
MEDLINE(R) 1946 to October 27, 2020 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     ((chemoprophylax* or chemoprophylactic* or prophylax* or prophylactic*) and (venous or vein or thromb*)).ti,ab. (18812) 
2     (prevent* adj3 (venous or vein or thromb*)).mp. (15559) 
3     (thromboprophylax* or thromboprophylactic*).mp. [mp=title, abstract, original title, name of substance word, subject 
heading word, floating sub-heading word, keyword heading word, organism supplementary concept word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms] (5164) 
4     *Postoperative Complications/ (161247) 
5     Postoperative Complications/ep, et, pc [Epidemiology, Etiology, Prevention & Control] (146329) 
6     Risk Factors/ (837286) 
7     (ep or ae).fs. and (venous or thromb* or bleed* or haemorr* or hemorr*).ti,ab. (209217) 
8     (risk* or high-risk or incidence* or meta?analysis or analysis or complication* or outcome* or safety or versus or 
thrombosis or transfusion* or adverse or bleed* or haemorr* or hemorr*).ti. (2394352) 
9     or/1-8 (3165211) 
10     embolism/ or exp pulmonary embolism/ or exp thromboembolism/ (103380) 
11     exp Thrombosis/ (130421) 
12     (DVT or VTE or PE).ti,ab. (63995) 
13     ((venous or vein or pulmonary or lung) adj3 (emboli* or thromb*)).mp. [mp=title, abstract, original title, name of 
substance word, subject heading word, floating sub-heading word, keyword heading word, organism supplementary concept 
word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms] 
(128907) 
14     (DVT or VTE or PE or PTE).ti,ab. (66040) 
15     or/10-14 (295147) 
Annotation: VTE block 
16     9 and 15 (131905) 
Annotation: post op comps AND VTE 
17     Appendectomy/ or exp Bariatric Surgery/ or exp Cholecystectomy/ or exp Colectomy/ or exp Gastrectomy/ or 
Hepatectomy/ or Herniorrhaphy/ or pancreatectomy/ or Pancreaticoduodenectomy/ or pancreaticojejunostomy/ or 
Splenectomy/ (194233) 
18     General Surgery/ or exp digestive system surgical procedures/ (407450) 
19     exp Digestive System/su or Cholecystitis/su or Gallbladder/su or exp Gallbladder Diseases/su or Hernia, Abdominal/su or 
Hernia, Inguinal/su or exp Hernia, Ventral/su or exp Intestinal Diseases/su or exp Liver Diseases/su or exp Pancreas/su or exp 
Pancreatic Diseases/su or Spleen/su or exp Splenic Diseases/su or exp Stomach Diseases/su (334048) 
20     (appendectom* or appendicectom* or colectomy* or proctocolectom* or cholecystectom* or duodenectom* or 
gastrectom* or hernioplast* or herniorrhaph* or herniotom* or jejunectom* or pancreatectom* or pancreaticojejunostom* or 
pancreaticoduodenectom* or duodenopancreatectom*).mp. [mp=title, abstract, original title, name of substance word, 
subject heading word, floating sub-heading word, keyword heading word, organism supplementary concept word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms] (162568) 
21     ((surgery or resection* or excision* or repair* or operation* or laproscop* or laparoscop* or sleeve*) adj3 
(abdominoperineal or perineal or anal* or anus or appendix or bowel* or colon* or duoden* or jejun* or ileal* or ileum* or 
jejuno?ileal or intestine* or gall bladder or gall?bladder or gastric or bariatric* or stomach or hernia or liver or adenoma or 
hepatoma* or hepatocellular* or rectal* or rectum)).mp. [mp=title, abstract, original title, name of substance word, subject 
heading word, floating sub-heading word, keyword heading word, organism supplementary concept word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms] (154351) 
22     ((general or abdominal or major) adj3 (surgery or surgical)).mp. (100037) 
23     (prolapse adj3 rectal).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-
heading word, keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare 
disease supplementary concept word, unique identifier, synonyms] (3729) 
24     (Rectopexy or rectosigmoidectom* or sigmoidectom* or DHoore or d'hoore or Delorme or Altemeier).mp. (2266) 
25     or/17-24 (754910) 
26     16 and 25 (9517) 
27     9 and 15 and 25 (9517) 
28     limit 27 to ed=20190301-20201027 (749) 
29     limit 27 to yr="2019 -Current" (779) 
30     28 or 29 (978) 
→31 search for transplant* in title or keyword  field in Endnote (150) 
→32  30 NOT 31 in Endnote (828)  
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EMBASE 
Database: Embase <1974 to 2020 October 26> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     ((chemoprophylax* or chemoprophylactic* or prophylax* or prophylactic*) and (venous or vein or thromb*)).ti,ab. (32192) 
2     (prevent* adj3 (venous or vein or thromb*)).mp. (31383) 
3     (thromboprophylax* or thromboprophylactic*).mp. (8518) 
4     *postoperative complication/co, ep, et, pc [Complication, Epidemiology, Etiology, Prevention] (38244) 
5     exp *venous thromboembolism/co, ep, et, pc [Complication, Epidemiology, Etiology, Prevention] (19508) 
6     thrombosis prevention/ (11876) 
7     postoperative complication/ep [Epidemiology] (10491) 
8     *venous thromboembolism/ (16821) 
9     *deep vein thrombosis/ (17253) 
10     venous thromboembolism/ep [Epidemiology] (1520) 
11     risk factor/ (1068091) 
12     (ep or co).fs. and (venous or thromb* or bleed* or haemorr* or hemorr*).ti,ab. (234412) 
13     (risk* or high-risk or incidence* or meta?analysis or analysis or complication* or outcome* or safety or versus or 
thrombosis or transfusion* or adverse or bleed* or haemorr* or hemorr*).ti. (3136902) 
14     or/1-13 (4013485) 
Annotation: post op VTE comp 
15     exp thromboembolism/ (490180) 
16     (DVT or VTE or PE or PTE).ti,ab. (97278) 
17     ((venous or vein or pulmonary or lung) adj3 (emboli* or thromb*)).mp. (243933) 
18     or/15-17 (565928) 
Annotation: VTE broad 
19     14 and 18 (252700) 
Annotation: risk of post-op VTE 
20     general surgery/ (16045) 
21     exp abdominal surgery/ (795673) 
22     exp gastrointestinal surgery/ (366003) 
23     cholecystitis/su [Surgery] (3367) 
24     gallbladder disease/su [Surgery] (1815) 
25     exp abdominal wall hernia/su [Surgery] (16913) 
26     exp enteropathy/su [Surgery] (135296) 
27     exp enteropathy/su [Surgery] (135296) 
28     exp liver disease/su [Surgery] (66737) 
29     exp pancreas disease/su [Surgery] (37125) 
30     exp spleen disease/su [Surgery] (7420) 
31     exp stomach disease/su [Surgery] (46514) 
32     ((general or abdominal or major) adj3 (surgery or surgical)).mp. (115366) 
33     (prolapse adj3 rectal).mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 
manufacturer, device trade name, keyword, floating subheading word, candidate term word] (3629) 
34     (rectopexy or proctopexy or rectosigmoidectom* or sigmoidectom* or DHoore or d'hoore or Delorme or Altemeier).mp. 
(6344) 
35     (surgery or resection* or excision* or repair* or operation* or laproscop* or sleeve*).mp. and (exp digestive system/ or 
exp spleen/) [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device 
trade name, keyword, floating subheading word, candidate term word] (258623) 
36     (appendectom* or appendicectom* or colectomy* or proctocolectom* or cholecystectom* or duodenectom* or 
gastrectom* or hernioplast* or herniorrhaph* or herniotom* or jejunectom* or pancreatectom* or pancreaticojejunostom* or 
pancreaticoduodenectom* or duodenopancreatectom*).mp. (217703) 
37     ((surgery or resection* or excision* or repair* or operation* or laproscop* or laparoscop* or sleeve*) adj3 
(abdominoperineal or anal* or anus or appendix or bowel* or colon* or duoden* or jejun* or ileal* or ileum* or jejuno?ileal or 
intestine* or gall bladder or gall?bladder or gastric or bariatric* or stomach or hernia or liver or adenoma or hepatoma* or 
hepatocellular* or rectal* or rectum)).mp. (312571) 
38     or/20-37 (1141588) 
39     14 and 18 and 38 (26028) 
40     exp animals/ or exp invertebrate/ or animal experiment/ or animal model/ or animal tissue/ or animal cell/ or nonhuman/ 
(28182878) 
41     human/ or normal human/ or human cell/ (21665531) 
42     40 and 41 (21599953) 
43     40 not 42 (6582925) 
44     39 not 43 (25755) 
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45     exp controlled clinical trial/ (817708) 
46     44 not 45 (24679) 
47     clinical study/ (156238) 
48     case control study/ (163048) 
49     family study/ (26140) 
50     longitudinal study/ (146898) 
51     retrospective study/ (984448) 
52     prospective study/ (638840) 
53     cohort analysis/ (631612) 
54     (Cohort adj (study or studies)).mp. (322816) 
55     (Case control adj (study or studies)).tw. (137939) 
56     (follow up adj (study or studies)).tw. (64541) 
57     (observational adj (study or studies)).tw. (175801) 
58     (epidemiologic$ adj (study or studies)).tw. (108420) 
59     (cross sectional adj (study or studies)).tw. (231148) 
60     or/47-59 (2849250) 
61     46 and 60 (6858) 
62     (prognosis or prognostic or predict* or risk*).mp. [mp=title, abstract, heading word, drug trade name, original title, device 
manufacturer, drug manufacturer, device trade name, keyword, floating subheading word, candidate term word] (6352775) 
63     (incidence* or outcome* or comparison* or complication*).ti. (1244456) 
64     prevalence.mp. or prevalence/ (1092785) 
65     baseline.mp. (980378) 
66     or/62-65 (8208047) 
67     46 and 66 (16930) 
68     61 or 67 (18189) 
69     transplant*.ti,kw,jw. (528976) 
70     transplant*.ab. /freq=2 (353485) 
71     69 or 70 (614781) 
72     68 not 71 (14352) 
73     limit 72 to em=201911-202052 (1333) 
74     limit 72 to yr="2019 -Current" (2118) 
75     73 or 74 (2274) 
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Web of Science 
 

# 
19 

1,917 #18  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=2019-2020 

# 
18 

11,210 #16 not #17  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 
17 

668,584 TS=transplant*  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 
16 

12,310 #15 AND #14  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 
15 

18,007,315 TS=(cohort or observational or cross-sectional or longitudinal NEAR/2 study or studies)  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 
14 

34,017 #13 AND #8  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 
13 

1,948,488 #12 OR #11 OR #10 OR #9  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 
12 

1,417,082 TI=(complication* or outcome* or safety or versus or thrombosis or transfusion* or adve

rse or bleed* or haemorr* or hemorr*)  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 
11 

6,802 TS=(thromboprophylax* or thromboprophylactic*)  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 
10 

636,253 TS=(prevent* NEAR/3 venous or vein or thromb*)  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 9 6,619 TS=((chemoprophylax* or chemoprophylactic*or prophylax* or prophylactic*) and (ven

ous or vein or thromb*) )  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 8 54,900 #7 AND #4  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 7 548,889 #6 OR #5  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 6 530,835 TI=(venous or vein or pulmonary or lung NEAR/3 emboli* or thromb*)  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 5 33,498 TS=(DVT or VTE or PE or PTE)  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 4 5,084,933 #3 OR #2 OR #1  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=20&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=19&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=18&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=17&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=16&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=15&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=14&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=13&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=12&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=11&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=10&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=9&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=8&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=7&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=6&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=5&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
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# 3 44,375 TI=(appendectom* or appendicectom* or colectomy* or proctocolectom* or cholecystect

om* or duodenectom* or gastrectom* or hernioplast* or herniorrhaph* or herniotom* or

 jejunectom* or pancreatecom* or pancreaticojejunostom* or pancreaticoduodenectom* 

or duodenopancreatectom* or rectopexy or rectosigmoidectom* or sigmoidectom* or D

Hoore or d'hoore or Delorme or Altemeier)  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 2 4,670,456 TI=(surgery or resection* or excision* or repair* or operation* or prolapse* or laproscop

* or laparoscop* or sleeve* NEAR/3 abdominoperineal or anal* or anus or appendix or b

owel* or colon* or duoden* or jejun* ileal* or ileum* or jejuno?ileal or intestine* or gall b

ladder or gall?bladder or gastric or bariatric* or stomach or hernia or liver or adenoma o

r hepatoma* or hepatocellular* or rectal* or rectum)  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

# 1 485,031 TI= (general or abdominal or major NEAR/3 surgery or surgical)  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years 

      

 
  

http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=4&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=3&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.libaccess.lib.mcmaster.ca/summary.do?product=WOS&doc=1&qid=2&SID=8A2W7pNdtCZ349dFcYN&search_mode=AdvancedSearch&update_back2search_link_param=yes


 347 

Google Scholar 
 
Google Search update Aug 5, 2021 
We queried Google Scholar using Harzig’s PublishorPerish for macOSVersion: 7.33.3373 (28 May 2021) 
https://harzing.com/resources/publish-or-perish/os-x  
risk AND (embolism or thrombosis or DVT or  VTE  or PE or PTE) and "general surgery" 
and years 2019-2020 
yield =26 
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3. Search history for patient related risk factors of major bleeding/bleeding requiring reintervention 
after surgery  
Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed 

Citations and Daily <1946 to June 28, 2021> 

Search Strategy: 

-------------------------------------------------------------------------------- 

1     exp Embolism/ (62107) 

2     exp Thromboembolism/ (59004) 

3     exp Venous Thrombosis/ (56480) 

4     exp Thrombophlebitis/ (21854) 

5     1 or 2 or 3 or 4 (157453) 

6     exp Colorectal Surgery/ (3715) 

7     exp General Surgery/ (39711) 

8     exp Gynecology/ (19511) 

9     exp Urology/ (12092) 

10     6 or 7 or 8 or 9 (73691) 

11     5 and 10 (313) 

12     limit 11 to yr="2014 -Current" (57) 

13     "32755462".an. (1) 

14     "32496331".an. (1) 

15     "25213583".an. (1) 

16     hemorrhage/ or blood loss, surgical/ or exsanguination/ or hematocele/ or hematoma/ or 

hemoperitoneum/ or postoperative hemorrhage/ or shock, hemorrhagic/ (138221) 

17     exp Colorectal Surgery/ (3715) 

18     exp General Surgery/ (39711) 

19     exp Gynecology/ (19511) 

20     exp Urology/ (12092) 

21     17 or 18 or 19 or 20 (73691) 

22     16 and 21 (387) 

23     limit 22 to yr="2000 -Current" (187) 

24     16 and 21 (387) 

25     limit 22 to yr="2014-Current" (82) 
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4. Search history for effects of pharmacological and mechanical thromboprophylaxis on VTE and 
bleeding 

 

Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily 

<1946 to June 15, 2020> 

Search Strategy: 

-------------------------------------------------------------------------------- 

1     exp Embolism/ (59798) 

2     exp Thromboembolism/ (55955) 

3     exp Venous Thrombosis/ (54628) 

4     exp Thrombophlebitis/ (21765) 

5     1 or 2 or 3 or 4 (151132) 

6     exp Bariatric Surgery/ (25571) 

7     exp Colorectal Surgery/ (3406) 

8     exp General Surgery/ (38702) 

9     exp Gynecology/ (18901) 

10     exp Neurosurgery/ (14914) 

11     exp Otolaryngology/ (13042) 

12     exp Surgery, Plastic/ (26219) 

13     exp Thoracic Surgery/ (12640) 

14     exp Traumatology/ (3485) 

15     exp Urology/ (11384) 

16     exp "Wounds and Injuries"/ (900022) 

17     exp Abdominal Injuries/ (20336) 

18     exp Amputation, Traumatic/ (4747) 

19     exp Arm Injuries/ (30844) 

20     exp Asphyxia/ (6192) 

21     exp Athletic Injuries/ (27237) 

22     exp Back Injuries/ (24580) 

23     exp Barotrauma/ (9096) 

24     exp Burns/ (57428) 

25     exp Craniocerebral Trauma/ (157616) 

26     exp Joint Dislocations/ (38769) 

27     exp Drowning/ (3995) 

28     exp Electric Injuries/ (5435) 

29     exp Esophageal Perforation/ (4274) 

30     exp Fractures, Bone/ (183091) 

31     exp Fractures, Cartilage/ (751) 

32     exp Hip Injuries/ (30623) 

33     exp Lacerations/ (3288) 

34     exp Leg Injuries/ (96269) 

35     exp Multiple Trauma/ (12815) 

36     exp Neck Injuries/ (8002) 

37     exp Radiation Injuries/ (69323) 

38     exp Retropneumoperitoneum/ (692) 
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39     exp Rupture/ (48173) 

40     exp Shock, Traumatic/ (5129) 

41     exp Soft Tissue Injuries/ (5513) 

42     exp Spinal Cord Injuries/ (48410) 

43     exp Spinal Injuries/ (23080) 

44     exp Thoracic Injuries/ (26993) 

45     exp Trauma, Nervous System/ (207594) 

46     exp Wounds, Nonpenetrating/ (37174) 

47     exp Wounds, Penetrating/ (36213) 

48     exp Cardiovascular Surgical Procedures/ (388701) 

49     6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 (164892) 

50     16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 

35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 (1273965) 

51     49 or 50 (1422692) 

52     prophylax$.mp. (110750) 

53     exp Primary Prevention/ (150980) 

54     exp Secondary Prevention/ (20252) 

55     prevent$.mp. (2359560) 

56     52 or 53 or 54 or 55 (2468434) 

57     5 and 51 and 56 (6888) 

58     limit 57 to yr="2010 -Current" (2582) 

59     limit 58 to yr="2014 -Current" (1435) 

 

*************************** 
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11. PRISMA 2020 Checklist 
17.  

Section 
and 
Topic  

Item 
# 

Checklist item  
Location 
where item 
is reported  

TITLE   

Title  1 Identify the report as a systematic review. 1 

ABSTRACT   

Abstract  2 See the PRISMA 2020 for Abstracts checklist. 6 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of existing knowledge. 8-9 

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses. 8-9 

METHODS   

Eligibility 
criteria  

5 Specify the inclusion and exclusion criteria for the review and how studies were 
grouped for the syntheses. 

9 

Information 
sources  

6 Specify all databases, registers, websites, organisations, reference lists and other 
sources searched or consulted to identify studies. Specify the date when each source 
was last searched or consulted. 

9-10 

Search 
strategy 

7 Present the full search strategies for all databases, registers and websites, including 
any filters and limits used. 

9-10, 
supplement 
336-350 

Selection 
process 

8 Specify the methods used to decide whether a study met the inclusion criteria of the 
review, including how many reviewers screened each record and each report retrieved, 
whether they worked independently, and if applicable, details of automation tools used 
in the process. 

10-11 

Data collection 
process  

9 Specify the methods used to collect data from reports, including how many reviewers 
collected data from each report, whether they worked independently, any processes for 
obtaining or confirming data from study investigators, and if applicable, details of 
automation tools used in the process. 

10-11 

Data items  10a List and define all outcomes for which data were sought. Specify whether all results that 
were compatible with each outcome domain in each study were sought (e.g. for all 
measures, time points, analyses), and if not, the methods used to decide which results 
to collect. 

10-11, 
supplement 
291 

10b List and define all other variables for which data were sought (e.g. participant and 
intervention characteristics, funding sources). Describe any assumptions made about 
any missing or unclear information. 

10-11, 
supplement 
289 

Study risk of 
bias 
assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details 
of the tool(s) used, how many reviewers assessed each study and whether they worked 
independently, and if applicable, details of automation tools used in the process. 

10-11, 
supplement 
146 

Effect 
measures  

12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in 
the synthesis or presentation of results. 

11-12, 
supplement 
92,99-103 

Synthesis 
methods 

13a Describe the processes used to decide which studies were eligible for each synthesis 
(e.g. tabulating the study intervention characteristics and comparing against the 
planned groups for each synthesis (item #5)). 

9-14 

13b Describe any methods required to prepare the data for presentation or synthesis, such 
as handling of missing summary statistics, or data conversions. 

9-15 

13c Describe any methods used to tabulate or visually display results of individual studies 
and syntheses. 

14 

13d Describe any methods used to synthesize results and provide a rationale for the 
choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify 
the presence and extent of statistical heterogeneity, and software package(s) used. 

14 

13e Describe any methods used to explore possible causes of heterogeneity among study 
results (e.g. subgroup analysis, meta-regression). 

NA 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized 
results. 

NA 

Reporting bias 
assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis 
(arising from reporting biases). 

- 

Certainty 
assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence 
for an outcome. 

15 

RESULTS   
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Section 
and 
Topic  

Item 
# 

Checklist item  
Location 
where item 
is reported  

Study selection  16a Describe the results of the search and selection process, from the number of records 
identified in the search to the number of studies included in the review, ideally using a 
flow diagram. 

16, 
Supplement 
353 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, 
and explain why they were excluded. 

16, 
Supplement 
353 

Study 
characteristics  

17 Cite each included study and present its characteristics. 16, 
supplement 
356-376 

Risk of bias in 
studies  
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12. PRISMA 2020 Flow diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HPB, Hepatopancreatobiliary; Upper-GI, Upper-Gastrointestinal. From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an 
updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/. 
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13. MOOSE Checklist for Meta-analyses of Observational Studies 
 

Item 
No 

Recommendation 
Reported on Page 

No 

Reporting of background should include 

1 Problem definition 8 

2 Hypothesis statement 8 

3 Description of study outcome(s) 8 

4 Type of exposure or intervention used 8,10 

5 Type of study designs used 9 

6 Study population 9 

Reporting of search strategy should include 

7 Qualifications of searchers (eg, librarians and investigators) 10 

8 Search strategy, including time period included in the synthesis and key words 10 

9 Effort to include all available studies, including contact with authors 10-11 

10 Databases and registries searched 10 

11 Search software used, name and version, including special features used (eg, explosion) 
10, supplement 336-
350 

12 Use of hand searching (eg, reference lists of obtained articles) 10 

13 List of citations located and those excluded, including justification 16, Supplement 353 

14 Method of addressing articles published in languages other than English 10 

15 Method of handling abstracts and unpublished studies 10 

16 Description of any contact with authors 10-11 
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17 
Description of relevance or appropriateness of studies assembled for assessing the 
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18 Rationale for the selection and coding of data (eg, sound clinical principles or convenience) 9 
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interrater reliability) 

10 

20 
Assessment of confounding (eg, comparability of cases and controls in studies where 
appropriate) 

NA 

21 
Assessment of study quality, including blinding of quality assessors, stratification or 
regression on possible predictors of study results 

15, supplement 146 

22 Assessment of heterogeneity 9-10 

23 
Description of statistical methods (eg, complete description of fixed or random effects 
models, justification of whether the chosen models account for predictors of study results, 
dose-response models, or cumulative meta-analysis) in sufficient detail to be replicated 

14 

24 Provision of appropriate tables and graphics 14 

Reporting of results should include 

25 Graphic summarizing individual study estimates and overall estimate 18-22 

26 Table giving descriptive information for each study included 17 

27 Results of sensitivity testing (eg, subgroup analysis) NA 

28 Indication of statistical uncertainty of findings 17 

Reporting of discussion should include 
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29 Quantitative assessment of bias (eg, publication bias) 17 

30 Justification for exclusion (eg, exclusion of non-English language citations) 9-10, supplement 353 

31 Assessment of quality of included studies 

17, supplement 147-
156, 190-198, and 
239-251 

Reporting of conclusions should include 

32 Consideration of alternative explanations for observed results 22 

33 
Generalization of the conclusions (ie, appropriate for the data presented and within the 
domain of the literature review) 

29 

34 Guidelines for future research 30 

35 Disclosure of funding source 2 
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