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Abstract

Background—There is increasing emphasis on the appropriateness and quality of acute surgical 

care for patients with serious illness, and at the end-of-life. However, there is a lack of evidence 

regarding outcomes after emergent major abdominal surgery among patients with advanced cancer 

to guide treatment decisions. This analysis seeks to characterize adverse outcomes (mortality, 

complications, institutional discharge) and to identify factors independently associated with 30-

day mortality among patients with disseminated cancer who undergo emergent abdominal surgery 

for intestinal obstruction or perforation.

Methods—This is a retrospective cohort study of 875 disseminated cancer patients undergoing 

emergency surgery for perforation (n=499) or obstruction (n=376) at hospitals participating in the 

American College of Surgeons National Surgical Quality Improvement Program (ACS NSQIP) 

from 2005-2012. Predictors of 30 day mortality were identified using multivariate logistic 

regression.
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Results—Among patients who underwent surgery for perforation, 30-day mortality was 34%, 

67% had complications and 52% were discharged to an institution. Renal failure, septic shock, 

ascites, dyspnea at rest, and dependent functional status were independent preoperative predictors 

of death at 30 days. When complications were considered, postoperative respiratory complications 

and age (75-84 years) were also predictors of mortality.

Patients who had surgery for obstruction had a 30-day mortality rate of 18% (n=68), 41% had 

complications, and 60% were discharged to an institution. Dependent functional status and ascites 

were independent predictors of death at 30 days. In addition to these predictors, postoperative 

predictors of mortality included respiratory and cardiac complications. Few patients (4%) had 

DNR orders prior to surgery.

Conclusions—Emergency abdominal operations in patients with disseminated cancer are highly 

morbid and many patients die soon after surgery. High rates of complications, and low rates of 

pre-existing DNR orders highlight the need for targeted interventions to reduce complications and 

integrate palliative approaches into the care of these patients.

Level of Evidence—III

Study Type—Prognostic
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Background

There is intensifying interest among clinicians, policy-makers, and the public in the 

appropriateness and effectiveness of care for patients with life-limiting illness and patients at 

the end of life (1). Almost one-third of older patients undergo a surgical procedure in their 

last year of life, and many in their last weeks of life (2). As compared to those who do not 

have surgery, patients who undergo operative interventions spend more days in the hospital 

and in intensive care during their last year of life. At the same time, studies show that 

patients with advanced illness prioritize comfort and time at home with family over 

longevity if the burdens of treatments are high (3). While palliative procedures in advanced 

stage cancer patients have been shown to improve patient symptom management (4), the 

outcomes after emergency operations are less clear.

Data suggest that disease-directed care, rather than palliative care, does not prolong life and 

may in fact cause worse quality of life in patients with advanced cancer and poor 

bereavement outcomes for survivors. High-intensity treatments in advanced stage cancer 

patients have been found to prolong suffering without meeting patients' personal goals at the 

end of life (5-7). In contrast, less aggressive treatments have been associated with better 

quality of life, better symptom management and improved outcomes for bereaved survivors 

(8). Moreover, continued aggressive care and lack of focus on palliation at the end of life is 

associated with a negative impact on the patients' family (6, 7, 9, 10). The decision to have 

an operation and the decision to continue intensive treatment after complications ensue 

depend on the burden of treatment, the potential outcomes, and the likelihood of those 

outcomes (11). Therefore, it would be immensely helpful for clinicians, patients and 
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surrogates to better understand predictors of 30-day mortality after surgery to guide 

perioperative decision making and to identify cancer patients least likely to benefit from an 

operation.

The goals of this study are to 1) improve surgeons' ability to prognosticate patient outcomes 

and inform perioperative conversations about treatment preferences and decisions for 

intervention among patients with advanced cancer who undergo emergency surgery for 

perforation or obstruction and 2) describe a cohort that could benefit from perioperative 

palliative care. As such, we sought to quantify mortality within 30 days of surgery and to 

identify preoperative characteristics and postoperative complications that predict short-term 

mortality. We hypothesize that patients with disseminated cancer will experience a high 

burden of complications and high postoperative mortality.

Methods

Data source and study cohort

This is a multi-institution cohort study of patients with a preoperative diagnosis of 

disseminated cancer who underwent emergent major abdominal operations for either 

intestinal obstruction or perforation. De-identified data was obtained from the American 

College of Surgeons National Surgical Quality Improvement Program (ACS NSQIP) 

database that includes patients from hospitals enrolled from 2005 to 2012. ACS NSQIP data 

is retrosprospectively collected by trained surgical clinical reviewers at each participating 

center. ACS NSQIP collects information by capturing all cases or by systematic 

randomization using an 8-day cycle. Preoperative, intraoperative, and postoperative data 

variables are obtained using concrete data collection with standardized definitions and 

processes (12). ACS NSQIP data has proven validity and reliability with a reported inter-

rater reliability of approximately 98% (12).

Patients included in this study were at least 18 years old, had a preoperative diagnosis of 

disseminated cancer, and underwent an emergency operation for intestinal obstruction or 

perforation by the primary International Classification of Diseases, 9th edition (ICD-9) code. 

Disseminated cancer, as defined by ACS NSQIP, includes any patient who has cancer that 

has spread to one or more sites from the primary site. In addition, the presence of multiple 

metastases must indicate that the cancer is widespread, fulminant, or near terminal. 

Emergency operations are defined by ACS NSQIP as operations that must be performed as 

soon as possible and no later than 12 hours after the patient has been admitted to the hospital 

or after the onset of related preoperative symptoms as determined by the surgeon or 

anesthesiologist.

We identified patients with the primary diagnosis of intestinal perforation or obstruction 

using ICD-9 codes. Obstruction codes included in this study were: 552.2, 552.8, 560.xx, 

560.2, 560.8, 560.9, 562.1, or 569.8. Perforation codes included: 532.10, 532.11, 532.20, 

532.21, 532.50, 532.51, 532.60, 532.61 and 562.11, 569.82, 569.83. These two ICD-9 

classified groups were analyzed separately.
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Variables and outcomes

We collected data on patient characteristics, preoperative clinical characteristics, and 

postoperative variables. Patient characteristics include age (categories: < 65, 65-74, 75-84, 

and ≥ 85 years old), gender, race, comorbidities (hypertension requiring medication, 

diabetes, chronic obstructive pulmonary disease, myocardial infarction, congestive heart 

failure, peripheral vascular disease, renal failure, and dialysis), and clinical characteristics 

(prehospital location of home, dependent functional status, do not resuscitate (DNR) status, 

chemotherapy use, steroid use, preoperative transfusion, smoking status, American Society 

of Anesthesiology (ASA) classification > 3, body mass index (BMI) category, ascites, 

bleeding disorder, dyspnea at rest, impaired sensorium, preoperative pneumonia, 

preoperative sepsis, and preoperative septic shock). The ASA classification system 

categorizes patients into 6 groups based on physical status from 1 (normal healthy patient) to 

6 (brain-dead patient). Categories 3 or more indicates that a patient has at least severe 

systemic disease. BMI categories were categorized into groups of < 18.5, 18.5-25, and 

greater than 25.

Postoperative variables include postoperative complications, unplanned reoperation, 

unplanned readmission, discharge location, hospital length of stay, in hospital mortality, and 

30-day mortality. Postoperative complications include respiratory, hematologic, wound, 

urologic, deep venous thrombosis, pulmonary embolus, cardiac, and neurologic. Discharge 

locations included home, skilled nursing facility including rehab, or expired. In-hospital 

mortality was calculated from the date of surgery to 30 days after the operation. The primary 

outcome of interest was 30-day overall mortality calculated from the date of surgery.

Statistical Analysis

Patients with intestinal perforation or obstruction were considered separately. Data was 

assessed for missing values and normality. Descriptive statistics are reported as percentages 

for categorical variables; median and interquartile range (IQR) were used to describe 

continuous variables that were not normally distributed. Univariate analysis using Chi 

square and Wilcoxon Rank-Sum was performed to determine differences between survivors 

and non-survivors at thirty days. After performing the univariate analysis, forward stepwise 

multivariate logistic regression was used to select variables from all of the preoperative 

variables for the first model and then preoperative and complication variables for the second 

model with the outcome of 30-day mortality. The model ‘entry’ threshold was set to p<0.10 

level and model ‘stay’ threshold was p<0.05, including adjustment for age. Two separate 

analyses were performed for the perforation and obstruction cohorts. In the primary analysis, 

we only included baseline patient and clinical factors available to the clinician before 

surgery. In secondary analysis, we included patient factors, clinical factors, and 

postoperative complications in our model as these would be available to the clinician during 

postoperative hospitalization. To ensure there was not overfitting of our model, the number 

of variables was limited to 17 and 7 for perforation and obstruction cases, respectively, 

based on the number of deaths in each cohort (13, 14). A sensitivity analysis including all 

significant variables was performed and revealed very similar results to the stepwise 

regression. In addition, a survival analysis was performed comparing patients who survived 

versus those who died at 30-days who were found to have wound complications using the 
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Mann-Whitney Test to address possible survivor bias. Multiple imputation chained 

equations (MICE) method was used to account for missing data (15, 16). Hosmer and 

Lemeshow Goodness-of-Fit Test was performed for each of the four final logistic regression 

models and each of the models were found to adequately fit the data (p > 0.05). Analysis 

was performed using SAS 9.3 (SAS Institute Inc., Cary, NC, USA). α <0.05.

Results

Intestinal Perforation

There were 499 patients with disseminated cancer who underwent an emergency operation 

due to intestinal perforation. Patient characteristics of this cohort are shown in Table 1. Fifty 

percent of patients were less than 65 years old and 52% were male. Most were functionally 

independent (61%). Few (4%) patients had a DNR recorded preoperatively. Over two-thirds 

(69%) of patients experienced one or more post-operative complications. Thirteen percent of 

patients underwent an unplanned reoperation and 13% had an unplanned readmission within 

30 days of their original operation. Twelve percent of patients were discharged home. More 

than a quarter (26%) died in the hospital and more than one-third (34%) died within thirty 

days of the operation.

Results of univariate analysis comparing characteristics of patients who survived to those 

who died within 30 days of surgery are shown in Table 2. Patients who died were 

significantly more likely to have comorbidities, functional dependence, and preoperative 

septic shock. Those who died were more likely to experience respiratory complications 

(48% versus 27%, p <0.001), and mechanical ventilation > 48 hours (18% versus 5%, p 

<0.001).

In the multivariate logistic regression analysis including clinical factors available before 

surgery, predictors of 30-day overall mortality were renal failure (OR 2.7 with 95% CI: 

1.1-6.8), septic shock (OR 3.2 with 95% CI: 1.9-5.3), dyspnea at rest (OR 2.5 with 95% CI: 

1.4-4.7), ascites (OR 2.2 with 95% CI: 1.3-3.7), and dependent functional status (OR 2.0 

with 95% CI: 1.3-3.1). When postoperative complications were included in the model, 

respiratory complications (OR 2.1 with 95% CI: 1.3-3.3) also predicted mortality (Figure 1). 

Patients found to have wound complications had a lower odds of 30-day mortality (OR 0.29 

with 95% CI: 0.16-0.53); however, a survival analysis revealed that this finding was due to 

survival bias. After accounting for death in the survival analysis there was no difference in 

wound complications between those who died or survived at 30 days (p = 0.34).

Obstruction

There were 376 patients with disseminated cancer who underwent an emergency operation 

for intestinal obstruction. Patient characteristics are depicted in Table 1. Most patients were 

less than 65 years old (45%) and male (51%); 72% were functionally independent. Four 

percent of patients had a DNR order recorded preoperatively. Almost half (47%) 

experienced one or more post-operative complications. Seven percent of patients underwent 

a reoperation and 14% of patients had a readmission after their initial operation. Most (60%) 

Cauley et al. Page 5

J Trauma Acute Care Surg. Author manuscript; available in PMC 2016 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



patients were discharged to a nursing facility. Eleven percent of patients died in the hospital 

and 18% of patients died within 30-days of the operation.

Results of univariate analysis comparing characteristics of patients who survived to patients 

who died within 30 days of surgery are shown in Table 3. As in patients with perforation, 

patients who died within 30 days of surgery for obstruction were significantly more likely to 

have comorbidities, functional dependence, and complications than survivors.

In the multivariate logistic regression analysis including clinical factors available before 

surgery, predictors of 30-day overall mortality were preoperative functional dependence 

(OR 2.7 with 95% CI: 1.4-5.1) and ascites (OR 2.3 with 95% CI: 1.2-4.5). When 

postoperative complications were included in the model, cardiac complications (OR 10.7 

with 95% CI: 2.36-55.9) and respiratory complications (OR 3.5 with 95% CI: 1.9-6.6) also 

predicted mortality (Figure 2).

Discussion

This study shows that one in three patients with disseminated cancer who undergo surgery 

for perforation and one in six who undergo surgery for obstruction will die within 30-days of 

their operation. Most who have surgery for perforation and almost half who have surgery for 

obstruction will experience complications, few patients are discharged home, and over 10% 

of patients in both groups were readmitted to the hospital. Not surprisingly, patients with 

more comorbidities, functional dependence, ascites, dyspnea, and preoperative sepsis had 

higher odds of death. Postoperative cardiopulmonary complications were independently 

associated with death. These data confirm our hypothesis that patients with disseminated 

cancer experience a high burden of complications and high postoperative mortality after 

these operations, and can be used to formulate prognosis and identify patients who could 

benefit from inpatient palliative care. This information should be useful to patients, 

clinicians and caregivers in setting expectations for the post-operative hospitalization, 

discharge location, and overall survival both at the time when the decision is made for 

surgery, and for establishing realistic expectations if complications ensue.

Patients with acute, life-threatening surgical conditions are often offered an operation as a 

life saving measure and our study finds that the majority of patients survive their 

hospitalization and the month after surgery. However, a substantial number die soon after 

surgery, and many others experience postoperative complications, reoperations, stays in 

nursing facilities, and readmissions. These postoperative events have previously been shown 

to adversely affect patients' quality of life (17, 18). In addition, the mortality rates found in 

our patient population are higher than previously reported emergency laparotomy rates in 

the general population of around 17% (19). Previous studies have shown that patients who 

understand their poor prognosis near the end of life are unlikely to choose invasive 

treatments that can prolong suffering and time away from home (8, 20, 21). Communication 

with patients and their families about expected surgical outcomes, the impact of surgery on 

the patient's overall survival, and the patient's goals and values around life-sustaining 

treatment and prolonged institutionalization is important in this moment of crisis to avoid 
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overly-burdensome treatments where the outcomes are most likely unacceptable to the 

patient (3).

Preoperative dependent functional status was a consistent predictor of mortality in our study. 

Functional status is emerging as a predictor for poor outcomes in a number of surgical 

populations (22, 23). In cancer patients, functional status is used to determine fitness for 

chemotherapy (24). The Eastern Cooperative Oncology Group functional status assessment 

tool (25) is routinely used to determine fitness for chemotherapy, and can be helpful in 

determining fitness to withstand surgery as well. In another study using data from the ACS 

NSQIP, Farhat et al. showed that among elderly general surgery patients, frailty increased 

the odds of death 11 times (26). Thus, it is no surprise that functional dependency was a 

strong predictor of mortality in this study. Functional status, measured using instrumental 

activities of daily living, has previously been found to predict extended hospital stay and 

increased complication rates in elderly cancer patients undergoing elective operations (27). 

Together, these findings highlight the need for surgeons to use functional impairment as a 

tool for preoperative risk assessment.

This study corroborates others in highlighting the importance of complications in increasing 

overall mortality in surgery patients (28). Khuri et al. showed that in a cohort of non-cardiac, 

general surgery patients in ACS NSQIP, complications, independent of pre-operative patient 

risk, reduced median patient survival by 69% (29). Surgical complications also lead to worse 

long term quality of life after cancer operations (17, 29). In situations where a patient's 

overall life expectancy is weeks or months due to their underlying cancer, new prognostic 

information may change a patient's goals from a focus on life extending therapy to treatment 

focused on quality of life and reducing suffering (20). Experts in communicating with 

seriously ill patients have advised increased use of time limited trials when the expectations 

for treatments are uncertain (30). In these scenarios, patients/surrogates and clinicians agree 

to use invasive treatments for a defined period of time to meet clear therapeutic goals (days 

to weeks) (31). If these goals are not met, treatments are discontinued to avoid indefinite use 

of burdensome, non-beneficial treatments. Findings from this study and others suggest that 

the development postoperative complications may serve as a pause point to reconsider the 

overall goals of care and likelihood of treatment success.

Intestinal perforation or obstruction may be side effects of cancer treatment or from disease 

progression itself. Although surgery may be immediately life-saving, intestinal perforation 

or obstruction in cancer patients frequently signals a critical downward inflection point in 

the patient's overall trajectory. A study by Pameijer and colleagues revealed that patients 

with metastatic cancer who present with obstructive symptoms were found to have a median 

survival of three months regardless of operative or conservative treatment (32). In these 

cases, it is important for acute care surgeons to recognize opportunities to include palliative 

approaches, alongside life prolonging care, to reduce the overall symptom burden, facilitate 

advance care planning and to support caregivers (33). Palliative care is an approach to 

treatment that focuses on quality of life and relief of suffering and should not be reserved for 

the final stages of terminal illness. The high morbidity and short term mortality in this study 

demonstrates the need to clarify treatment goals and engage palliative care early in the 

patient's hospital course. It is important to note that palliative care focuses on intensive 
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symptom management, which may still necessitate operative interventions in this patient 

population. Early initiation of palliative care in patients with metastatic cancer has been 

found to improve patient quality of life, mood, and extend survival (34). The very low 

preoperative DNR rates found in this study suggests that patients may not have 

conversations regarding end-of-life goals until acute situations arise. By providing structured 

communication and palliative care training to practicing surgeons and trainees, non-

beneficial treatments could be avoided in seriously ill patients who present with surgical 

emergencies (3).

The findings in this study must be viewed with respect to important limitations. First, ACS 

NSQIP only includes patients who received surgery biasing these results towards patients fit 

enough for surgery or who elect aggressive care. It is important to note that the outcomes of 

patients who do not undergo an operation are not captured in this study. Due to limitations 

of the ACS NSQIP, this study does not include measures of postoperative quality of life, 

functional status outcomes, and symptom burden that are meaningful to patients. In addition, 

the ACS NSQIP database only allows measurement of mortality outcomes to 30-days. 

Thirty day mortality is an incomplete measure of the postoperative experience and has been 

criticized as a patient-centered outcome measure (35). Previous studies have described that 

perioperative mortality may be better evaluated if patient deaths out to 90-days are assessed 

(36). A future prospective study of these patients assessing survival to 90-days would shed 

further light on the true perioperative mortality rates. Also, mortality outcomes vary in 

disseminated cancer patients by site of primary tumor (37). While all of these patients fit the 

ACS NSQIP definition of “disseminated cancer”, this is a heterogeneous population with 

varying survival expectations based on primary tumor type. However, the rigor of data 

collection in the ACS NSQIP should increase selection of patients who have very advanced 

disease. Finally, limitations of the ACS NSQIP prevent us from measuring other outcomes 

important to patients and their families including patient and family satisfaction, quality of 

life, symptom burden, quality of death and dying, and bereavement outcomes among 

survivors. It is likely that there were positive outcomes among decedents and survivors that 

this data did not allow us to measure.

Emergency surgery in patients with disseminated cancer is associated with high rates of 

adverse outcomes and patients who survive require long hospital stays after which they are 

unlikely to be discharged home. Communicating effectively about expectations for recovery 

and outcomes that are most relevant for individual patients assists patients and their families 

to make decisions aligned with their goals of care. Reducing complications, particularly 

cardiopulmonary complications will be critical to improving survival after surgery in these 

highly vulnerable patients. Findings from this study should help clinicians to identify 

patients most likely to benefit from surgery, and identify opportunities to integrate palliative 

approaches to improve comfort.
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Figure 1. 
Predictors of 30-Day mortality for patients undergoing emergent operations for perforation. 

All predictors were statistically significant with p<0.05.

Model including preoperative variables alone: AUC 0.7754 (95% CI: 0.7563-0.7946)

Model including pre- and postoperative variables: AUC 0.8111 (95% CI: 0.7934-0.8289)

* Indicates variables from the model including postoperative predictors.
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Figure 2. 
Predictors of 30-Day mortality for patients undergoing emergent operations for obstruction. 

All predictors were statistically significant with p<0.05.

Model including preoperative variables alone: AUC 0.7998 (95% CI: 0.7737-0.8258)

Model including pre- and postoperative variables: AUC 0.7789 (95% CI: 0.7520-0.8058)

* Indicates variables from the model including postoperative predictors.
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Table 1
Characteristics of Patients with Disseminated Cancer undergoing Emergency General 
Surgery Operations

Preoperative Variable: Perforation (N=499) % Obstruction (N=376) %

Age

 <65 50.1 45.2

 65-74 29.5 29.0

 75-84 17.6 22.1

 85+ 2.8 3.7

Race, white 58.7 54.3

Comorbid Disease:

Hypertension (requiring medication) 50.9 52.9

Diabetes 16.2 14.1

Chronic Obstructive Pulmonary Disease 9.8 13.8

Myocardial Infarction 1.2 0

Congestive Heart Failure 1.0 1.86

Peripheral Vascular Disease 1.2 1.1

Renal failure 5.6 3.7

Dialysis 2.8 0.8

Preoperative Clinical Characteristics:

Pre-hospital Location (Home) 80.2 87.2

Independent Functional Status 60.7 71.5

DNR 3.8 3.7

Chemotherapy Use 36.7 30.3

Steroid Use 26.5 8.0

Transfusions 5.6 2.7

Smoking status 24.0 17.6

ASA Class >3 57.3 31.9

BMI (categories)

<18.5 14.6 13.0

18.5-25 34.9 46.3

25+ 50.5 40.7

Ascites 16.8 16.8

Bleeding disorder 16.4 18.9

Dyspnea at rest 13.6 4.8

Impaired Sensorium 6.0 3.5

Pneumonia 4.8 3.7

Sepsis 35.3 7.7

Septic Shock 21.0 4.3

Postoperative Events:
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Preoperative Variable: Perforation (N=499) % Obstruction (N=376) %

Any Complication 68.7 46.5

Respiratory Complication 34.1 19.7

Hematologic Complication 26.9 14.1

Wound Complication 23.4 13.0

On Ventilator >48 hours 9.2 4.0

Urologic Complication 6.8 6.4

Deep Venous Thrombosis 5.4 5.1

Pulmonary Embolus 1.0 1.6

Cardiac Complication 4.0 2.7

Neurologic Complication 1.8 0.5

Fail to Rescue 24.6 13.0

Unplanned Reoperation 12.6 7.3

Unplanned Readmission 13.0 13.5

Length of stay days (IQR) 13(8-23) 12(8-19)

Discharge Location

Home 12.0 21.4

Other (rehab, nursing facility, continued hospitalization) 52.7 60.3

In hospital Mortality 25.5 11.2

Overall 30-day mortality 34.1 18.1

IQR=Interquartile Range

SD=Standard Deviation
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Table 2
Characteristics Associated with Survival and Overall Mortality at 30 Days After Surgery 
for Intestinal Perforation

Preoperative Variable Alive at 30 Days (N=329) % Dead at 30 Days (N=170) % P-value

Age

 <65 52.6 45.3 0.07

 65-74 30.4 27.7

 75-84 14.6 23.5

 85+ 2.4 3.5

Sex, male 52.9 49.4 0.51

Race, white 81.9 78.4 0.48

Comorbid Disease:

HTN (requiring medication) 48.3 55.9 0.13

Diabetes 14.3 20.0 0.12

Chronic Obstructive Pulmonary Disease 7.3 14.7 0.01

Myocardial Infarction 0.9 1.8 0.41

Congestive Heart Failure 0.9 1.2 1.0

Peripheral Vascular Disease 1.2 2.2 0.67

Renal failure 3.0 10.6 <0.001

Dialysis 2.1 4.1 0.25

Preoperative Clinical Characteristics:

Prehospital Location (Home) 81.8 79.9 0.63

Independent Functional Status 69.3 44.6 <0.001

Do Not Resuscitate Order 2.0 10.1 <0.001

Chemotherapy 50.0 42.8 0.20

Steroid use 24.0 31.2 0.09

Transfusions 5.5 5.9 0.84

Smoking status 23.7 24.7 0.83

ASA Class >3 51.1 69.4 <0.001

Body Mass Index 0.07

<18.5 15.5 12.9

18.5-25 31.3 41.8

25+ 53.2 45.3

Ascites 12.5 25.3 <0.001

Bleeding disorder 15.5 18.2 0.45

Dyspnea at rest 7.6 25.3 <0.001

Impaired Sensorium 4.4 13.8 <0.01

Pneumonia 4.0 10.1 0.03

Sepsis 39.5 27.1 0.01

Septic Shock 11.9 38.8 <0.001
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Preoperative Variable Alive at 30 Days (N=329) % Dead at 30 Days (N=170) % P-value

Postoperative Events:

Any Complication 67% 72% 0.22

Respiratory Complication 27.1 47.6 <0.001

Hematologic Complication 26.1 28.2 0.67

Wound Complication 29.8 11.2 <0.001

On Ventilator >48 hours 4.9 17.6 <0.001

Urologic Complication 6.4 7.6 0.58

Deep Venous Thrombosis 6.1 4.1 0.41

Pulmonary Embolus 1.2 0.6 0.67

Cardiac Complication 2.4 7.1 0.02

Neurologic Complication 1.2 2.9 0.29

Fail to Rescue 0 72.4 <0.001

Unplanned Reoperation 16.2 3.7 0.17

Unplanned Readmission 16.9 3.7 0.10

Length of stay days (IQR) 14(9-27) 10.5(5-18) <.001*

*
Wilcoxon Rank-Sum test

IQR=Interquartile Range
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Table 3
Characteristics Associated with Survival and Overall Mortality at 30 Days After Surgery 
for Intestinal Obstruction

Preoperative Variable Alive at 30 Days (N= 308) % Dead at 30 Days (N=68) % P-value

Age

 <65 46.1 41.2 0.51

 65-74 27.9 33.8

 75-84 22.7 19.1

 85+ 3.3 5.9

Sex, male 48.1 63.2 0.03

Race, white 76.9 91.1 0.04

Comorbid Disease:

HTN (requiring medication) 53.9 48.5 0.43

Diabetes 14.0 14.7 0.85

Chronic Obstructive Pulmonary Disease 12.0 22.1 0.05

Myocardial Infarction 0 0 1.0

Congestive Heart Failure 1.0 5.9 0.02

Peripheral Vascular Disease 1.2 1.7 0.58

Renal failure 3.2 5.9 0.29

Dialysis 0.6 1.5 0.45

Preoperative Clinical Characteristics:

Prehospital Location (Home) 90.5 75.0 <0.01

Independent Functional Status 76.9 47.8 <0.001

Do Not Resuscitate Order 4.0 6.8 0.32

Chemotherapy use 38.6 30.5 0.30

Steroid use 8.1 7.4 1.0

Transfusions 2.3 4.4 0.40

Smoking status 15.9 25.0 0.08

ASA Class >3 28.2 48.5 <0.01

Body Mass Index 0.24

<18.5 14.3 7.4

18.5-<25 46.4 45.6

25+ 39.3 47.1

Ascites 14.0 29.4 <0.01

Bleeding disorder 18.2 22.1 0.50

Dyspnea at rest 2.3 16.2 <0.001

Impaired Sensorium 2.0 13.6 <0.001

Pneumonia 2.8 11.9 <0.01

Sepsis 5.8 16.2 <0.01

Septic Shock 3.6 7.4 0.18
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Preoperative Variable Alive at 30 Days (N= 308) % Dead at 30 Days (N=68) % P-value

Postoperative Events:

Any Complication 40.9 72.1 <0.001

Respiratory Complication 14.3 44.1 <0.001

Hematologic Complication 13.0 19.1 0.183

Wound Complication 14.0 8.8 0.32

On Ventilator >48 hours 2.3 11.8 0.002

Urologic Complication 5.2 11.8 0.06

Deep Venous Thrombosis 5.2 4.4 1.0

Pulmonary Embolus 1.3 2.9 0.30

Cardiac Complication 0.6 11.8 <0.001

Neurologic Complication 0 2.9 0.03

Fail to Rescue 0 72.1 <0.001

Unplanned Reoperation 8.9 0 0.07

Unplanned Readmission 9.3 33.3 0.900

Length of stay days (Median IQR) 12(8-18) 12.5(7.5-19.0) 0.92*

*
Wilcoxon Rank-Sum test

IQR=Interquartile Range
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