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The Growing Utilization of Laparoscopy in Emergent Colonic 
Disease 
 
Sarath Sujatha-Bhaskar, M.D., Reza F. Alizadeh, M.D., Christina Koh, M.D., 
Colette Inaba, M.D., Mehraneh D. Jafari, M.D., Joseph C. Carmichael, M.D., 
Michael J. Stamos, M.D., Alessio Pigazzi, PH.D., M.D. 
From the Department of Surgery, University of California, Irvine School of Medicine, 
Irvine, California 
 
Emergent colonic disease has traditionally been managed with open procedures. 
Evaluation of recent trends suggests a shift toward minimally invasive techniques in this 
disease setting. The American College of Surgeons National Surgical Quality 
Improvement Program (NSQIP) targeted colectomy database from 2012 to 2014 was 
used to examine clinical data from patients who emergently underwent open colectomy 
(OC) and laparoscopic colectomy (LC). Multivariate regression was utilized to analyze 
preoperative characteristics and determine risk-adjusted outcomes with intent-to-treat and 
as-treated approach. Of 10,018 patients with emergent colonic operation, 90 per cent 
(9023) underwent OC whereas 10 per cent (995) underwent LC. Laparoscopic 
utilization increased annually, with LC composing 10.9 per cent of emergent colonic 
operations in 2014 compared with 9.3 per cent in 2012. Compared with LC, patients 
treated with OC had higher rates of overall morbidity (odds ratio 2.01, 95% confidence 
interval 1.74–2.34, P < 0.01) and 30-day mortality (odds ratio 1.79, 95% confidence 
interval 1.30–2.46, P < 0.01). Subset analysis of emergent patients without preoperative 
septic shock revealed consistent benefits with laparoscopy in overall morbidity, 30-day 
mortality, ileus, and surgical site infection. In select patients with hemodynamic 
stability, emergent LC appears to be a safe and beneficial operation. This study 
reflects the growing preference and utilization of minimally invasive techniques in 
emergent colonic operations. 
 
 
THE BENEFITS OF laparoscopy in elective colonic disease have been well documented 
in contemporary literature, including reduction in postoperative complication rates, 
shortened length of stay (LOS), and decreased surgical site infections (SSIs).1 Thus, 
the paradigm for elective management has evolved toward increased utilization of 
minimally invasive techniques.2 Historically, laparoscopic colectomy (LC) has been 
reserved for elective circumstances with substantial perioperative planning and patient 
optimization. Open technique has been the preferred approach for emergency colonic 
operations. Emergent conditions may reveal unfavorable circumstances such as dilated 
bowel, reduced intraperitoneal working space, and pneumoperitoneum intolerance due to 
hemodynamic instability.3 Early retrospective studies in emergent laparoscopy have 
yielded equivocal results when compared with open operations.4, 5 
 

Through greater familiarity with laparoscopy in recent years, the surgical 
community has increasingly incorporated minimally invasive techniques in emergent 



colonic disease.6 Therefore, we intended to use a large database to examine national 
utilization rates of laparoscopy in emergent colonic pathology and to perform a risk-
adjusted comparison of postoperative outcomes between open and laparoscopic emergent 
colonic operations. 
 
Methods 
 
A retrospective review of the 2012 to 2014 American College of Surgeons National 
Surgical Quality Improvement Program (ACS NSQIP) targeted colectomy files was 
performed to identify patients that underwent emergent colonic operations. ACS NSQIP 
is a nationally validated, risk-adjusted, outcome-based database that records detailed 
perioperative clinical data from surgical patients.7 Approval for the use of this patient 
database was obtained from the Institutional Review Board at the University of 
California, Irvine Medical Center and from ACS. CPT codes were used to stratify by 
open and laparoscopic emergent cohorts. Patients less than 18 and those with incomplete 
data were excluded. CPT codes (44140–1, 3, 7, 50–51, 60) defined open colectomy (OC). 
CPT codes 44204–08 and 44210 defined LC. NSQIP defines emergent cases as acute, 
life-threatening disease mandating immediate operations with limited preparation and 
minimal patient optimization. Demographic and comorbidity data were examined with 
univariate analysis through Pearson Chi-Square testing. Risk adjusted outcomes were 
determined through linear and logistic regression modeling. Multivariate covariates 
included age, ethnicity, gender, significant patient comorbidities, preoperative wound 
infection, and septic shock. Key endpoints included overall morbidity, 30-day mortality, 
anastomotic leak, ileus, and SSI. Secondary endpoints included myocardial infarction, 
pneumonia, acute renal failure, organ space SSI, and unplanned reoperation and 
readmission. To control for preoperative hemodynamic instability, multivariate analysis 
was performed on a subset of emergent patients without preoperative septic shock. As-
treated and intent-to-treat analyses were performed, with intent-to-treat featuring 
grouping of converted patients into the laparoscopic subset. Statistical analyses were 
performed using IBM© SPSS Statistics, Version 23.0.0.0 (Armonk, NY). 
 
Results 
 
From 2012 to 2014, 10,018 patients underwent emergent colectomy (Table 1). Of these 
patients, 90 per cent (9023) underwent OC, and 10 per cent (995) underwent LC. Mean 
age was 65 ± 16 years for OC compared with 60 ± 19 years in LC (P < 0.01). Both 
cohorts were similar with respect to gender, ethnicity, BMI, diabetes, congestive heart 
failure, (CHF), steroid use, and preoperative renal failure; the open cohort demonstrated 
higher rates of preoperative sepsis/septic shock, dialysis, and tobacco use (Table 2).Mean 
operation duration was slightly shorter with OC (133 ± 70 minutes) than LC (140 ± 75 
minutes), (P < 0.01). Of the 995 cases of emergent LC between 2012 and 2014, 43 per 
cent were performed in 2014 alone. LC utilization increased between 2012 and 2014, 
from 9.3 to 10.9 per cent of all emergent colectomies. Perforated diverticulitis was the 
most common indication in the open cohort (17.8%). Colonic malignancy was the most 
common diagnosis in the LC group at 18.7 per cent, with obstruction as the most 
common emergent indication in 57.2 per cent of cases (Table 3). In cases of diverticulitis 



and colon cancer, OC patients more commonly received diversion. After multivariate risk 
adjustment in an as-treated model, OC patients demonstrated higher postoperative 
complication on key endpoints (Table 4). Overall morbidity rate in OC patients was 59.6 
per cent compared with LC patients at 34.6 per cent (odds ratio (OR) 2.01, 95% 
confidence interval (CI) 1.74–2.34, P < 0.01). Thirty-day mortality rate in OC patients 
was 13.4 per cent compared with 4.6 per cent in LC (OR 1.79, 95% CI 1.30–2.46, P < 
0.01). Higher rates of ileus and SSI were demonstrated in OC patients as well. 
Anastomotic leak rates were similar between the two groups. In examination of the subset 
population without septic shock, overall morbidity (OR 1.83, 95% CI 1.54–2.17, P < 
0.01), 30-day mortality (OR 1.89, 95% CI 1.22–2.92, P < 0.01), ileus and SSI were 
higher for OC patients (Table 5). The subset population treated with OC demonstrated 
higher rates of pneumonia and unplanned readmission. Of the open cohort, 44 patients 
underwent conversion to OC. Intent-to treat and as-treated multivariate analysis of both 
the overall cohort and subset without septic shock demonstrated similar outcomes for 
primary and secondary endpoints (Tables 4 and 5). The OC cohort demonstrated 
higher overall morbidity, 30-day mortality, ileus, and SSI when compared with LC with 
an intent to-treat analysis. LOS in the subset without septic shock after intent-to-treat 
analysis was 13 ± 11.4 days for OC compared with 10 + 8.6 days for LC, P < 0.01. 
 

 
 

 



 

 
 
44 patients underwent conversion to OC. Intent-to-treat and as-treated multivariate 
analysis of both the overall cohort and subset without septic shock demonstrated 
similar outcomes for primary and secondary endpoints (Tables 4 and 5). The OC cohort 
demonstrated higher overall morbidity, 30-day mortality, ileus, and SSI when compared 
with LC with an intent-to- treat analysis. LOS in the subset without septic shock after 
intent-to-treat analysis was 13 ± 11.4 days for OC compared with 10 + 8.6 days for LC, P 
< 0.01. 
 

 
 

 
 
Discussion 
 



Our study represents a contemporary comparison of emergent minimally invasive 
practices against conventional open between 2012 and 2014 of the NSQIPtargeted 
colectomy database. Nationally, gradual increase in laparoscopic practices was noted; the 
2014 LC rate of 10.9 per cent revealed an increase in use compared with Keller et al. 
(4.2%, 2008–2011) and Ballian et al. (9.6%, 2005–2008). After multivariate risk 
adjustment, emergent laparoscopy demonstrated reduction in mortality as well as key 
complication rates including overall morbidity, mortality, ileus, and SSI in both as-treated 
and intent-to-treat analysis. Subset analysis in hemodynamically stable patients without 
septic shock revealed key endpoint benefits with laparoscopy. Preliminary small cohort 
studies have illustrated the role of laparoscopy in emergent colonic disease. Champagne 
et al.8 detailed a small retrospective single institution experience with emergent LC. 
Whereas postoperative complications in this series were quite prevalent, low reoperation 
and readmission rates were illustrated, conveying overall safety and feasibility. Li 
et al.9 illustrated similar benefit in laparoscopic approach through a series describing 
laparoscopic assisted right hemicolectomy for complicated cecal diverticulitis. Bleier et 
al.10 performed a comparative study between open and laparoscopic repair of iatrogenic 
perforations, illustrating the association of laparoscopy with reduced postoperative 
comorbidities. Keller et al.11 associated these postoperative benefits in emergent 
minimally invasive surgery with reduction in overall hospital cost. In an earlier study 
from ACS NSQIP extending from 2005 to 2008, Ballian et al.12 compared emergent open 
and laparoscopic restorative colectomy. Despite shorter postoperative LOS, equivalent 
30-day morbidity and mortality rates were illustrated between open and laparoscopic 
operations. Our study illustrates substantial benefits in patients treated with LC, 
paralleling some of the established advantages of minimally invasive colectomy in 
elective circumstances as well as results from earlier single institution experiences with 
emergent laparoscopy.8, 13–15 Compared with laparoscopy, the open group demonstrated 
higher rates of preoperative septic shock. We suspect that hemodynamic instability with 
ongoing shock was the basis for surgeon preference of open approach with fecal 
diversion. Moreover, this key comorbidity may have also profoundly impacted 
postoperative complications rates. Our subset multivariate analysis controlled for this 
confounding effect suggests that emergent laparoscopy continues to improve 
postoperative outcomes in hemodynamically stable patients. Thus, as evidenced by the 
findings of this study, we contend that with ongoing perioperative resuscitation tactics, 
laparoscopic intervention is still a feasible option in a cohort of more stable patients. It 
is plausible to also consider that a smaller subset of surgeons more adept at laparoscopy 
may successfully utilize a minimally invasive approach and employ lower rates of 
diversion. Considering the greater physiological impact of exploratory laparotomy, 
emergent laparoscopy may ultimately pose less intraoperative stress. Although 
contradictory to the negative effect of long operative duration in elective surgery, 
laparoscopy demonstrated lower complication rates despite slightly longer operative 
times.16 To account for differences from the 2005 to 2008 nontargeted NSQIP review by 
Ballian et al., we believe our study illustrates growing comfort with laparoscopy by the 
more contemporary surgical community in 2014. Better patient selection and 
improvements in perioperative resuscitation tactics may also be factors. Overall, these 
findings do suggest that the surgical community should not employ a uniformly open 
operative approach with respect to emergent colonic disease, as strong consideration 



should be given toward identifying select patients with improved hemodynamic stability 
that would benefit from laparoscopy. Similar outcomes between intent-to-treat and as-
treated analysis imply similarity in outcome between laparoscopic cases and converted 
cases, suggesting a possible role for diagnostic laparoscopy to guide open intervention. 
Limitations are present in our study. It is evident that a strong selection bias is present 
when surgeons determine surgical approaches. Our risk adjusted analytic model and 
subset analysis attempted to control for these factors. Details regarding frequency of 30-
day antecedent operations and intraoperative conditions such as hemodynamic stability 
and peritoneal contamination were not available in the NSQIP database. These additional 
perioperative determinants that were not captured may have been contributive in 
choosing approach. Errors related to NSQIP coding may also be present. 
 
Conclusion 
 
In conclusion, our study supports selective adoption of minimally invasive surgery in 
colonic operations for a suitable patient subset. Emergent laparoscopy increased to 10.9 
per cent of colectomies performed in 2014. These findings warrant greater consideration 
in emergent surgical practice as well as more in-depth analysis by means of prospective 
trials. 
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