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Abstract

Aim: Laparoscopic surgery is the preferred approach for primary uncomplicated ileocolic 

resection, however its role for repeat resections is unclear. This study assessed the outcomes 

of primary and repeated ileocolic resections for Crohn’s disease to examine rates of laparoscopy 

and patient morbidity.

Methods: A retrospective review of a prospectively maintained database was conducted at 

a tertiary centre between 2013–2019. All patients undergoing ileocolic resections for Crohn’s 

disease were included. The cohort was divided into three groups based on number of resections 

- primary (1R), secondary (2R) and tertiary or more (>2R) groups. The primary outcome was 

30-day postoperative morbidity.
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Results: Over a 6-year period, 474 patients underwent ileocolic resection for Crohn’s disease, 

including 369 primary (1R, 77.8%) and 105 repeat (≥2R, 22.2%) resections. A laparoscopic 

approach was less common in the ≥2R versus 1R groups (79.0% vs. 93.8%, p<0.001), but rates 

of conversion to an open procedure were comparable. Morbidity was higher amongst repeat 

resections although this was not significant (20.0% vs 14.1%, p=0.18). Amongst cases approached 

laparoscopically (n=429), rates of conversion and postoperative morbidity did not differ by 

stage of resection, although operative time was longer for repeat operations. Even in the group 

undergoing laparoscopy for tertiary or greater resections (>2R, n=29), the rates of conversion 

(10%) and morbidity (14%) were relatively low.

Conclusion: In this contemporary series of primary and reoperative ICR for ileal CD, a 

laparoscopic approach is feasible and safe for the majority of repeat ileocolic resections when 

performed at a high volume centre.

Keywords

Crohn’s disease; inflammatory bowel disease; ileocolic resection; laparoscopic surgery; morbidity

Introduction

Ileocolic resection (ICR) is the most common operation performed for Crohn’s disease 

(CD) of the terminal ileum. The benefits of laparoscopy in primary ICR have been well-

documented and include decreased time to tolerance of a diet, faster return of bowel 

function, and shorter hospital length of stay.[1–5] Other studies have suggested fewer short-

term postoperative complications, lower incidence of incisional hernia and postoperative 

small bowel obstruction, and improved cosmesis.[5–8] Laparoscopic and open approaches to 

resection have similar likelihood of disease recurrence.[6,9,10] Laparoscopic surgery for CD 

may also be associated with lower overall cost, although operating times are increased.[11] 

Overall, laparoscopy has become the preferred surgical approach for ileocolic CD, with a 

recent analysis of the National Surgical Quality Improvement Program (NSQIP) showing an 

increase in laparoscopic ICR from 40% in 2006 to 61% of all cases in 2015.[7]

In spite of advances in medical therapy including increased use of biologics, many patients 

will undergo multiple surgical resections for CD during their lifetime. A recent study 

reported that within 10 years of primary ICR, 55% of patients will have clinical recurrence 

of ileocolic disease and 19% will undergo repeat resection.[12] The role of laparoscopy 

in repeat ICR for recurrent ileocolic CD remains unclear. Patients requiring repeat 

resections often have complex disease including abscesses, strictures, and enteric fistulas.

[13] Additional resections portend more severe intra-abdominal adhesions, which can make 

a laparoscopic approach challenging and may lead to higher rates of conversion. Surgery 

for recurrent CD has been associated with increased risk of postoperative complications as 

compared to primary resections, including intra-abdominal sepsis and anastomotic leak.[14–

16] While laparoscopy has been shown to be feasible in several small studies for select 

patients undergoing secondary ICR,[17–26] its role in patients undergoing tertiary or greater 

resections has not been examined closely.
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The current study aims to assess demographic and surgical characteristics amongst patients 

undergoing primary (1R), secondary (2R), and repeat (>2R) ICR resections at a single 

tertiary institution including rates of laparoscopic resection, risk of conversion, rates of 

diverting stoma formation and postoperative morbidity.

Materials and Methods

Database

A consecutive series of patients were identified from a prospectively maintained 

departmental database of all CD patients who underwent ICR at a tertiary care facility, 

Mount Sinai Hospital, from January 2013 through September 2019. Data collected include 

patient demographics, medical history, operative details and postoperative outcomes. 

Disease behavior was classified according to the Montreal classification system as either 

inflammatory (non-stricturing/non-penetrating), stricturing or penetrating.[27] Perioperative 

use of steroids or biologics was defined as the regular use of these medications within 

30 days prior to the procedure. Complications within 30-days of surgery were identified 

through review of the electronic medical record, cross-referenced with our institutional 

NSQIP database, and graded according to the Clavien-Dindo classification system with final 

grading confirmed by a board-certified colorectal surgeon.[28] This study was approved by 

our institutional review board and reported according to the Strengthening the Reporting of 

Observational Studies in Epidemiology (STROBE) guidelines.

Patient Selection

All patients with CD who underwent ICR were included in the study. Exclusion criteria 

included surgery for ulcerative colitis or cancer as well as patients undergoing a procedure 

that did not include ileocolic resection and anastomosis. In cases where a patient underwent 

multiple resections during the study period, data were included for the most recent resection 

and any prior operations on that patient were excluded.

Technical Principles

The surgical technique was standardized amongst surgeons at a single institution. 

Perioperative management of patients was also standardized regardless of operative 

approach according to our institutional enhanced recovery after surgery program.[29] 

Preoperative discontinuation of steroids and biologic agents was by surgeon preference, 

although in general the preferred approach was to wean patients to a dose of ≤ 20 mg of 

prednisone daily and to discontinue the last dose of biologic agents prior to surgery.

Elective or emergency ICR was performed with removal of all macroscopic disease 

in a minimally invasive fashion whenever possible, even in patients with previous 

laparotomies. The decision to forgo a laparoscopic approach and proceed with open ICR 

was multifactorial and at surgeon discretion; however, all surgeons performing ICR have 

extensive laparoscopic experience and this is the preferred approach whenever it is felt 

to be feasible and safe. No patients in the cohort underwent robotic ICR. Additional 

procedures were performed based on the extent of disease, including takedown of enteric 

fistula, abdominal washout of abscess or phlegmon, and additional small bowel resection for 
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strictures. A diverting ileostomy was performed when deemed necessary by the surgeon for 

control of intra-abdominal sepsis. Ileocolonic anastomoses were performed extracorporeally 

in a side-to-side fashion and were hand-sewn or stapled. Extended ICR was defined as any 

additional distal bowel margin beyond the caecum or terminal ileum that was necessary due 

to extent of disease. Conversion to open was defined as an unplanned midline incision or 

extension of the standard ICR extraction site.

Statistical Analysis

Data were collected and analyzed using R version 4.4.0.[30] Patients who underwent 

primary ICR (1R) were compared to those who underwent secondary (2R) and/or tertiary 

and greater (>2R) ICR. The primary outcome was any complication within 30 days of 

the operation. Subset analyses were performed on the group of patients undergoing repeat 

resection (≥2R) as well as the group who were resected using a laparoscopic approach. 

Categorical variables were compared using the Pearson’s Chi-square test or the Fisher exact 

test. Continuous data were compared using a Kruskal-Wallis test. Hypothesis testing was 

performed at 5% level of significance. Missing data, when applicable, are described in the 

text.

Results

A total of 512 patients were identified in a prospective database; of these, 38 patients 

found on further review to either have a non-CD diagnosis or a procedure other than ICR 

were excluded. This left 474 consecutive patients who were included in the analysis. This 

included 369 (77.8%) patients in the 1R group and 105 (22.2%) patients in the ≥2R group. 

The ≥2R group was comprised of 65 patients undergoing secondary resections (2R), 31 

patients undergoing their third (3R), 6 their fourth (4R), 1 their fifth (5R), and 2 their 

seventh ileocolic resection (7R). Of the 105 patients in the ≥2R group, 62 (59.0%) had their 

prior surgery at another institution.

Patients were predominately male (n=331, 69.8%) with a median age of 33 years [IQR 

25–47]. Missing data were as follows: Montreal classification (n=1), body mass index 

(n=4), and ASA class (n=1). All other data were complete. A majority of patients (n=254, 

53.6%) underwent at least one additional procedure at the time of ICR, with some 

patients undergoing multiple additional procedures as follows: abscess drainage (n=114), 

fistula takedown (n=100), small bowel resection (n=29), stricturoplasty (n=16), low anterior 

resection (n=22), sigmoidectomy (n=5), left hemicolectomy (n=4) and transverse colectomy 

(n=1). There were no intraoperative complications.

Overall, 73 patients (15.4%) experienced a postoperative complication. These consisted of 

minor complications (Clavien-Dindo I/II) in 55 patients (11.6%) including ileus (n=19), 

minor infections (n=14), and bleeding (n=11). Major complications (Clavien-Dindo III/IV) 

occurred in 18 patients (3.8%) including intra-abdominal abscess (n=7), anastomotic leak 

(n=3), and small bowel obstruction (n=3) (Supplemental Table 1). The 30-day reoperation 

rate was 2.3% (n=11) and 30-day readmission rate was 3.6% (n=17).
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In comparison to the 1R group, the ≥2R group was older (median 43 vs. 31 years, p<0.001), 

but was comparable with regards to gender, BMI, and proportion of patients with ASA ≥3 

(Table 1). The ≥2R group had a higher percentage of current and former smokers (26.6% 

vs. 7.9%, p<0.001). Montreal classification and preoperative indications for ICR were 

comparable between groups, as were perioperative use of steroids and biologics. Patients 

undergoing repeat ICR were more likely to have previously undergone other non-ICR 

abdominal surgery (26.7% vs. 14.9%, p=0.01). Patients in the ≥2R group were less likely 

to undergo extended resection (2.9% vs. 10%, p=0.02), but rates of emergency surgery and 

concurrent surgical procedures were comparable between groups.

The proportion of patients where laparoscopy was attempted was lower in the ≥2R group 

(93.8% vs. 79.0%, p<0.001), as was the proportion of total cases completed laparoscopically 

(85.1% vs. 71.4%, p<0.001) (Table 1). However, the rate of conversion to an open procedure 

was comparable between groups (32 of 346, 9.2% vs. 8 of 83, 9.6%, p=1.00). Median 

duration of the procedure was higher in repeated resections (120 [IQR 94–158] vs. 145 [IQR 

101–203] minutes, p<0.001). Rates of faecal diversion were comparable between primary 

(1R) and repeat (≥2R) resection group (Table 1).

Overall 30-day morbidity was higher in the ≥2R group as compared to the 1R group but 

this difference was not significant (20.0% vs. 14.1% experiencing ≥1 complication, p=0.19). 

Furthermore, the rate of major complications was comparable between groups (3.8% vs. 

3.8%, p=1.00). Postoperative mortality was nil. Length of stay was longer in the ≥2R group 

(median 6 vs. 5 days, p=0.02). Rates of 30-day readmissions and reoperations were not 

different between groups.

To further explore laparoscopy rates and outcomes, patients in the repeat resection group 

were separated into those who underwent a secondary resection (2R) and those who 

underwent a tertiary+ resection (>2R). There were no significant differences between 2R 

and >2R groups with regards to patient or disease characteristics with the exception of 

age (40 vs. 44 years, p=0.02). (Supplemental Table 2). Median duration of the procedure 

increased with repeated resections (1R: 120 [94–158] vs. 2R: 140 [100–190] vs. >2R 167 

[122–224] minutes, p<0.001). Laparoscopy rates declined by stage of resection; however, a 

large portion of cases in the >2R group were still attempted and completed laparoscopically 

and conversion rates were comparable between all three groups. (Figure 1).

Patients who successfully underwent ICR via laparoscopy (n=389) were compared to those 

who were converted to an open approach (n=40) or underwent open surgery (n=45) (Table 

2). Patients who were successfully treated laparoscopically were more likely to be younger, 

had fewer comorbidities, and had lower incidence of penetrating disease. Laparoscopy was 

infrequent in patients undergoing emergency surgery and was less common in patients 

undergoing concurrent surgical procedures in addition to ICR.

When laparoscopic cases were considered specifically, patients undergoing attempted repeat 

laparoscopic resections (2R or >2R, n=54 and n=29, respectively) were more commonly 

male, older, and current or former smokers compared to primary laparoscopic resection (1R, 

n=346) (Table 3). There were no significant differences with regard to disease phenotype 
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or indications for surgery, or in the use of perioperative steroids or biologics by number of 

prior resections. Operating time was longer for repeated laparoscopic resections, but rates 

of faecal diversion, hospital length of stay, complications, readmissions and reoperations 

did not differ between groups. For patients in the >2R group who underwent attempted 

laparoscopic repair (n=29), the conversion rate was 10%, with an overall morbidity of 14%.

Finally, we considered the cohort of patients who underwent a repeat resection (≥2R, n=105) 

and examined whether the prior resection was done open or laparoscopically; of these, 

31 patients (30%) had prior laparoscopic resections only, 63 had previously had at least 

one open resection (60%), and for 11 patients the type of prior resection was unknown. 

Of patients with a prior laparoscopic resection (n=31), the redo resection was attempted 

laparoscopically in 27 patients (87%) with a conversion rate of 7% (n=2) and overall 

morbidity of 19% (n=5). Of patients with a prior open resection (n=63), the redo resection 

was attempted laparoscopically in 46 patients (73%) with a conversion rate of 9% (n=4) 

and overall morbidity of 17% (n=8). Thus, while patients with a history of open ICR were 

less likely than patients with a history of laparoscopic ICR be approached laparoscopically 

at the time of repeat resection (73% vs. 87%, p<0.001), rates of conversion and overall 

complications were comparable regardless of prior operative approach.

Discussion

This study aimed to review the role of laparoscopy in management of recurrent Crohn’s 

terminal ileal disease at a tertiary care institution specializing in IBD. From 2013–2019, 

474 patients underwent ICR, with 82.1% of cases performed laparoscopically and an overall 

morbidity rate of 15.4%. Our results suggest that at experienced centers, laparoscopy for 

secondary and even tertiary+ ICR is safe and feasible in a majority of patients with a 

relatively low rate of conversion. Although the rate of attempted laparoscopy decreased 

with increasing stage of resection, a majority of patients in this tertiary or greater resection 

group (>2R) were attempted and completed laparoscopically (73% and 65%, respectively). 

In carefully selected patients, laparoscopic ICR was feasible, with acceptable rates of 

conversion (10%) and overall morbidity rates (14%) that are comparable to patients 

undergoing primary or secondary ICR. Furthermore, appropriately selected patients who 

underwent laparoscopic ICR following a prior open ICR (n=63) also had low rates of 

conversion (9%) and morbidity (17%).

In this contemporary ICR cohort, 22.2% of patients underwent repeat resection (≥2R), with 

some patients having undergone as many as six prior resections, highlighting the risk of 

repeat surgery in CD despite advances in medical therapies. Our findings are consistent with 

a recent longitudinal study demonstrating that approximately 20% of patients will undergo 

a repeat ICR for recurrent disease within 10 years of their initial operation.[12] Given 

this high proportion of young patients undergoing multiple resections over their lifetimes, 

determining the feasibility and safety of a laparoscopic approach to repeated resections is 

crucial.

In this study, overall morbidity of patients undergoing repeat resections was higher than in 

the primary resection group, although this difference was not significant. Higher morbidity 
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for repeat resections has been documented in several larger studies of ICR for CD.[16,31] 

Additionally, the median operating time increased significantly in repeat resections, both 

overall and in the laparoscopic cohort. These findings are consistent with the existing 

literature that suggests that repeat resections are at higher risk for more intra-abdominal 

adhesions and inflammation.[32–34] Indications for repeat ileocolic resections include 

severe inflammation, strictures, and abscesses; these findings can make identification of 

anatomical landmarks and control of inflamed Crohn’s mesentery technically difficult 

during laparoscopy.[35] The current study is likely underpowered to detect a small 

difference in increased overall morbidity for repeat resections. However, when broken down 

by Clavien-Dindo score, morbidity was driven by minor complications (Supplemental Table 

1).

A laparoscopic approach is clearly preferred in primary ICR for Crohn’s disease, with 

fewer complications than open resection and improved early postoperative outcomes.

[1,2,11,35,36] The most recent meta-analysis of laparoscopic surgery for CD also found 

a decrease in total perioperative complications in the laparoscopic group compared to the 

open group (RR 0.71).[8] However, this analysis looked at all bowel resections and did not 

account for patients specifically undergoing repeat resections.

The safety of laparoscopic approach for recurrent CD has been addressed in numerous 

small observational studies (Table 4).[17–26] Rates of conversion in earlier studies were 

quite high, ranging from 13–62%. A meta-analysis of these earlier studies found that the 

conversion rate was higher in recurrent CD as compared to primary resection (OR 2.53, 95% 

CI 1.22–5.25, p=0.01).[37] However, more recent series have reported acceptable conversion 

rates between 5–32%. This likely reflects growing comfort with advanced laparoscopic 

technique. Brouquet et al. recently reported on 20 patients who underwent laparoscopic ICR 

for tertiary+ resection (>2R) and also reported a low rate of conversion (15%); however, 

only 34% of tertiary+ cases in this series were attempted laparoscopically.[15] Similarly, 

a recent national study in Italy found that only 31% of repeat resections were attempted 

laparoscopically, with no increase in laparoscopy rates for repeat resections at high-volume 

centers.[16] In our study, 73% of tertiary+ cases were approached laparoscopically with only 

10% conversion.

Morbidity following a laparoscopic approach for recurrent CD in other small series has been 

reported between 10–39%.[17–20,22–25] Several studies comparing laparoscopic resection 

for recurrent versus primary disease, generally report similar complications, length of 

stay, reoperations and readmissions between these groups.[17,18,23,25] A meta-analysis 

found comparable complication rates between recurrent and open groups approached 

laparoscopically (OR 1.41, 95% CI 0.86–2.34).[37] Similar to our findings, Chaudhary et 

al. noted longer operating time in the repeat resections approached laparoscopically.[38] 

In our study, overall complications did not differ significantly between primary and repeat 

laparoscopic resection, even though the repeat resection cohort was older and had higher 

rates of smoking compared to the primary resection cohorts.

Taken together, these studies suggest that laparoscopic ICR can be performed in 

appropriately selected cases of recurrent CD, with comparable outcomes to primary 
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laparoscopic resection, although conversion rates may be higher and operating times may 

be longer. Our study furthers this growing body of literature by demonstrating that select 

cases of tertiary or greater CD recurrences can also be managed laparoscopically with 

acceptable outcomes. Recurrent disease or prior open ICR should not be considered a 

contraindication to a laparoscopic approach. Indeed, a majority of recurrent cases, including 

those done for tertiary+ resections can be approached using laparoscopy in the absence of 

other contraindications. Our data suggest that other factors, such as penetrating disease type, 

complexity of disease, patient comorbidities, and surgeon experience may be more important 

considerations when making the decision to attempt laparoscopy in patients with CD.

As a retrospective review of a prospectively maintained database, there are inherent 

limitations in the study design. Patients undergoing laparoscopic resection for recurrent CD 

are clearly a selected cohort, and while patients undergoing repeat laparoscopic resections 

in this study appeared to be equivalent or higher operative risk, there are additional 

factors that were not measured and examined. The retrospective nature of the approach 

makes it difficult to determine the exact reasons for conversion. Patients selected for an 

“upfront” open approach had higher ASA class, higher rates of penetrating disease, and 

were much more likely to be undergoing emergency surgery – all of which can contribute 

to higher complication rates. It is clear that patients need to be appropriately selected for a 

laparoscopic approach in order to achieve good outcomes. Additionally, some of the groups 

analyzed were small and underpowered to detect small differences in morbidity. Finally, this 

study was performed at a single institution that specializes in laparoscopic surgery, with a 

majority of operations performed by two high-volume surgeons. Thus, findings may not be 

generalizable to centers and surgeons with less experience. Our patient cohort consists of 

patients who are relatively young with normal BMI and lower ASA scores. It is unclear 

whether older and sicker patients would have the same outcomes. In the future, the severity 

of the disease can be quantified with metrics such as the Crohn’s Disease Activity Index 

(CDAI).[39]

Conclusion:

In this contemporary series of primary and repeat ICR for ileal CD, when performed 

at a high-volume tertiary centre, a laparoscopic approach was found to be feasible and 

safe for repeat ICR, including cases performed for tertiary or greater resections. Separate 

from other factors, recurrent disease with history of prior ICR, whether performed open or 

laparoscopically, should not be considered a contraindication to a laparoscopic approach.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What does this paper add to the literature?

In this study we found that while a laparoscopic approach was less common in 

repeat versus primary ileocolic resection for Crohn’s disease, rates of conversion to 

an open procedure were comparable as was overall morbidity. Prior resection is not a 

contraindication to laparoscopy, which is possible in most patients.
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Figure 1: 
Proportion of cases that were attempted laparoscopically by stage of resection, 

demonstrating rates of conversion to open surgery as well as overall proportion of cases 

completed laparoscopically by stage.
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Table 1:

Comparison of all cases by primary (1R) versus repeat resections (≥2R).

1R (N=369) ≥2R (N=105) p-value

Patient and Disease Characteristics

Male (%) 264 (71.5) 67 (63.8) 0.16

Age (median [IQR]) 31 [24, 46] 43 [31, 54] <0.001

BMI (median [IQR]) 22.3 [19.7, 25.8] 22.0 [19.5, 26.0] 0.68

ASA ≥ 3 (%) 108 (29.3) 39 (37.1) 0.16

Smoker (%) <0.001

 Never 340 (92.1) 77 (73.3)

 Former 17 (4.6) 18 (17.1)

 Current 12 (3.3) 10 (9.5)

Indication for surgery (%) 0.69

 Obstruction 272 (73.7) 80 (76.2)

 Abscess 68 (18.4) 17 (16.2)

 Fistula 11 (3.0) 4 (3.8)

 Dysplasia 8 (2.2) 0 (0.0)

 Failure of medical therapy 5 (1.4) 2 (1.9)

 Other* 5 (1.4) 2 (1.9)

Phenotype (%) 0.21

 Inflammatory 14 (3.8) 3 (2.9)

 Stricturing 202 (54.7) 67 (64.4)

 Penetrating 153 (41.5) 34 (32.4)

History of other abdominal surgery (%) 55 (14.9) 28 (26.7) 0.01

Perioperative steroids (%) 45 (12.2) 17 (16.2) 0.36

Perioperative biologics (%) 50 (13.6) 18 (17.1) 0.44

Operative Characteristics

Emergency surgery (%) 9 (2.4) 3 (2.9) 0.73

Extended ICR** (%) 37 (10.0) 3 (2.9) 0.02

Concurrent procedures (%) 195 (52.8) 59 (56.2) 0.62

Approach (%) <0.001

 Laparoscopic 314 (85.1) 75 (71.4)

 Converted 32 (8.7) 8 (7.6)

 Open 23 (6.2) 22 (21.0)
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1R (N=369) ≥2R (N=105) p-value

Diverting stoma (%) 16 (4.3) 5 (4.8) 0.79

Duration, minutes (median [IQR]) 120 [94, 157] 145 [101, 206] <0.001

Postoperative Outcomes

Length of stay, days (median [IQR]) 5 [4, 7] 6 [5, 9] 0.02

Any complication (%) 52 (14.1) 21 (20.0) 0.19

Major complication (%) 14 (3.8) 4 (3.8) 0.56

30-day readmission (%) 14 (3.8) 3 (2.9) 0.77

Reoperation (%) 11 (3.0) 0 (0.0) 0.13

*
Perforation, toxic megacolon, hemorrhage, recurrent appendicitis

**
Any additional distal bowel margin beyond the cecum
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Table 2:

Preoperative and intraoperative factors associated with successful laparoscopic completion versus conversion 

or open approach.

Laparoscopic (N=389) Converted or open (N=85) p-value

Male (%) 268 (68.9) 63 (74.1) 0.41

Age (median [IQR]) 32 [25, 46] 41 [30, 54] 0.002

BMI (median [IQR]) 22.4 [19.9, 25.9] 21.9 [18.1, 25.5] 0.04

ASA ≥ 3 (%) 103 (26.5) 44 (51.8) <0.001

Smoker (%) 0.47

 Never 345 (88.7) 72 (84.7)

 Former 28 (7.2) 7 (8.2)

 Current 16 (4.1) 6 (7.1)

Indication (%) 0.04

 Obstruction 295 (75.8) 57 (67.1)

 Abscess 66 (17.0) 19 (22.4)

 Fistula 12 (3.1) 3 (3.5)

 Dysplasia 8 (2.1) 0 (0.0)

 Failure of medical therapy 3 (0.8) 4 (4.7)

 Other* 5 (1.3) 2 (2.4)

Phenotype (%) <0.001

 Inflammatory 15 (3.9) 2 (2.4)

 Stricturing 234 (60.3) 35 (41.2)

 Penetrating 139 (35.7) 48 (56.5)

History of non-ICR abdominal surgery (%) 63 (16.2) 21 (24.7) 0.09

Perioperative steroids (%) 52 (13.4) 10 (11.8) 0.83

Perioperative biologics (%) 51 (13.1) 17 (20.0) 0.14

Emergency surgery (%) 4 (1.0) 8 (9.4) <0.001

Extended ICR (%) 28 (7.2) 12 (14.1) 0.06

Concurrent procedures (%) 185 (47.6) 69 (81.2) <0.001

*
Perforation, toxic megacolon, hemorrhage, recurrent appendicitis

**
Any additional distal bowel margin beyond the cecum

Colorectal Dis. Author manuscript; available in PMC 2023 May 12.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Carmichael et al. Page 16

Table 3:

Characteristics of cases that were approached laparoscopically by stage of disease.

1R (N=346) 2R (N=54) >2R (N=29) p-value

Patient and Disease Characteristics

Male (%) 252 (72.8) 34 (63.0) 15 (51.7) 0.03

Age (median [IQR]) 31 [24, 46] 40 [30, 52] 43 [35, 53] <0.001

BMI (median [IQR]) 22.5 [19.7, 26.0] 23.4 [20.1, 26.5] 20.8 [18.7, 23.1] 0.03

ASA ≥ 3 (%) 98 (28.4) 14 (25.9) 12 (41.4) 0.29

Smoker (%) <0.001

 Never 319 (92.2) 43 (79.6) 18 (62.1)

 Former 16 (4.6) 7 (13.0) 9 (31.0)

 Current 11 (3.2) 4 (7.4) 2 (6.9)

Indication (%) 0.75

 Obstruction 259 (74.9) 43 (79.6) 22 (75.9)

 Abscess 64 (18.5) 7 (13.0) 5 (17.2)

 Fistula 9 (2.6) 3 (5.6) 1 (3.4)

 Dysplasia 8 (2.3) 0 (0.0) 0 (0.0)

 Failure of medical therapy 3 (0.9) 0 (0.0) 0 (0.0)

 Other* 3 (0.9) 1 (1.9) 1 (3.4)

Phenotype (%) 0.19

 Inflammatory 13 (3.8) 1 (1.9) 1 (3.4)

 Stricture 193 (55.8) 39 (73.6) 18 (62.1)

 Penetrating 140 (40.5) 13 (24.1) 10 (34.5)

History of other abdominal surgery (%) 50 (14.5) 16 (29.6) 8 (27.6) 0.007

Perioperative steroids (%) 43 (12.4) 12 (22.2) 4 (13.8) 0.15

Perioperative biologics (%) 46 (13.3) 9 (16.7) 5 (17.2) 0.70

Operative Characteristics

Emergency surgery (%) 4 (1.2) 2 (3.7) 0 (0.0) 0.22

Extended ICR** (%) 31 (9.0) 2 (3.7) 1 (3.4) 0.27

Concurrent procedures (%) 176 (50.9) 27 (50.0) 14 (48.3) 0.96

Conversion (%) 32 (9.2) 5 (9.3) 3 (10.3) 0.98

Diverting stoma (%) 12 (3.5) 2 (3.7) 1 (3.4) 1.00

Duration, minutes (median [IQR]) 120 [94, 155] 139 [100, 171] 137 [98, 195] 0.02
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1R (N=346) 2R (N=54) >2R (N=29) p-value

Postoperative Outcomes

Length of stay, days (median [IQR]) 5 [4, 7] 5 [4, 6] 6 [4, 9] 0.38

Any complication (%) 45 (13.0) 10 (18.5) 4 (13.8) 0.55

Major complication (%) 11 (3.2) 3 (5.6) 0 (0.0) 0.55

30-day readmission (%) 11 (3.2) 1 (1.9) 1 (3.4) 1.00

Reoperation (%) 9 (2.6) 0 (0.0) 0 (0.0) 0.80

*
Perforation, toxic megacolon, hemorrhage, recurrent appendicitis

**
Any additional distal bowel margin beyond the cecum
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