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Outcomes of Bowel Resection in Patients with Crohn’s Disease 
 
Zhobin Moghadamyeghaneh, M.D., Joseph C. Carmichael, M.D., Steven D. Mills, M.D., Alessio Pigazzi, M.D., 
Michael J. Stamos, M.D. 
From the Department of Surgery, University of California Irvine School of Medicine, Orange, California 
 
 
There is limited data regarding outcomes of bowel resection in patients with Crohn’s disease. We sought to 
investigate complications of such patients after bowel resection. The Nationwide Inpatient Sample databases 
were used to examine the clinical data of Crohn’s patients who underwent bowel resection during 2002 to 2012. 
Multivariate regression analysis was performed to investigate outcomes of such patients. We sampled a total of 
443,950 patients admitted with the diagnosis of Crohn’s disease. Of these, 20.5 per cent had bowel resection. 
Among patients who had bowel resection, 51 per cent had small bowel Crohn’s disease, 19.4 per cent had large 
bowel Crohn’s disease, and 29.6 per cent had both large and small bowel Crohn’s disease. Patients with large 
bowel disease had higher mortality risk compared with small bowel disease [1.8% vs 1%, adjusted odds ratio 
(AOR): 2.42, P < 0.01]. Risks of postoperative renal failure (AOR: 1.56, P < 0.01) and respiratory failure 
(AOR: 1.77, P < 0.01) were higher in colonic disease compared with small bowel disease but postoperative 
enteric fistula was significantly higher in patients with small bowel Crohn’s disease (AOR: 1.90, P < 0.01). Of 
the patients admitted with the diagnosis of Crohn’s disease, 20.5 per cent underwent bowel resection during 
2002 to 2012. Although colonic disease has a higher mortality risk, small bowel disease has a higher risk of 
postoperative fistula. 
 
 
 
 

Crohn’s Disease is a chronic destructive disease, which is associated with long-term disability.1, 2 Also, 
Crohn’s disease makes up a significant segment of inflammatory bowel diseases, which have been estimated to 
be responsible for more than 1.7 billion dollar costs/year in the United States.3 Despite many advances in the 
nonsurgical treatment of Crohn’s disease, the need for bowel resection during a patient’s lifetime has been 
estimated to be necessary in 70 to 90 per cent of patients with Crohn’s disease.4, 5 However, operation for 
Crohn’s disease is not reliably curative, and endoscopic recurrence has been reported in 70 to 90 per cent of 
patients who had bowel resection within one week of operation.6, 7 Investigation of factors associated with the 
need for operation, complications of patients who undergoing bowel resection, and alternative treatment 
methods other than operation will help advance the understanding 
of Crohn’s disease. 

A number of studies have investigated alternative treatments to decrease the need for operation in the 
management of Crohn’s disease. Previous studies have introduced endoscopic dilation in the treatment of 
Crohn’s strictures with a reported success rate of 86 per cent.8, 9 Also, the impact of new medications on 
decreasing requirement for operation has been reported. 10, 11 Marked changes in rates of operation in the 
treatment of Crohn’s disease from 1986 to 2003 have been reported in the United Kingdom.11 However, there is 
limited data regarding contemporary trends of need for operation in patients who were admitted with Crohn’s 
disease in the United States. High rates of postoperative complications of bowel resection in patients with 
Crohn’s disease have also been cited multiple times.12, 13 Septic intra-abdominal complications and bowel fistula 
are two uncommon but dreaded complications of operation in patients suffering from Crohn’s disease.12, 14 
Postoperative intra-abdominal septic complications are also associated with an increased risk of recurrence and 
need for additional operation.15 A recent study reported that optimal perioperative care can decrease the rate of 
postoperative complications of patients with Crohn’s disease.12 However, there are limited data regarding 
identified factors associated with mortality and morbidity of Crohn’s disease patients who underwent bowel 
resection. This study aims to report trends in the treatment of Crohn’s disease in the United States, and report 
the rate of postoperative complications in such patients who underwent bowel resection, and investigate factors 
associated with mortality and morbidity of patients. 



 
 
 
Materials and Methods 
 

This study was derived from the Nationwide Inpatient Sample (NIS) database during 2002 to 2012. The 
NIS database is an inpatient care database that contains information from nearly eight million hospital stays 
each year across the United States with an approximately 20 per cent stratified sample of the American 
community, nonmilitary, and nonfederal hospitals, resulting in a sampling frame that approximates 95 per cent 
of all hospital discharges in the United states.16 This study evaluated patients who underwent bowel resections 
with the diagnosis of Crohn’s disease using the appropriate codes as specified by the International Classification 
of Diseases, Ninth Revision, Clinical Modifications (ICD-9-CM) diagnosis codes of 555.0 to 555.9. Patients 
who had bowel resection were defined based on the following ICD-9-CM procedure codes: 45.61 to 45.63, 
45.71 to 45.76, 45.81 to 45.83, 45.91 to 45.5, 48.50 to 48.59, and 48.62. Patients younger than 18 years were 
excluded from this study.  

Variables that were considered in the study include basic demographic data (age, sex, and race), 
comorbidity conditions including history of congestive heart failure within 30 days before surgery, renal failure, 
presence of malignancy, weight loss, fluid and electrolyte disorders, liver disease, diabetes mellitus, 
coagulopathy, weight loss (more than 10% in last six months), and history of chronic pulmonary disease. 
Operative factors analyzed include surgical approach (open versus laparoscopic), type of the procedure 
(ileocecectomy, right colectomy, total colectomy, proctectomy, abdominoperineal resection of rectum, left 
colectomy, transverse colectomy, sigmoidectomy, and small bowel resection). Complications investigated 
include mortality, overall morbidity, intra-abdominal abscess, deep vein thrombosis, pneumonia, respiratory 
failure, urinary tract infection, myocardial infarction, acute renal failure, intestinal fistula (enteroenteric or 
enterocutaneous), enterovaginal fistulas, enterourinary fistulas, and prolonged hospitalization (longer than 30 
days). The overall rates of each complication were examined. Risk-adjusted analysis was performed to compare 
the outcomes of colonic disease compared with small bowel Crohn’s disease. 
 
 
Statistical Analysis 
 
Data were analyzed using the SPSS® software, Version 22 (SPSS Inc., Chicago, IL). Logistic regression 
analysis was used to estimate the risk of each complication. The presence of postoperative complications was 
considered as the dependent variable whereas diabetes mellitus, presence of malignancy, fluid and electrolyte 
disorders, chronic pulmonary disease, congestive heart failure, site of Crohn’s disease (small bowel, colon, and 
both), weight loss, coagulopathy, liver disease, renal failure, type of the procedure, surgical approach (open 
versus laparoscopic), type of admission, age, gender, and race were covariates. P values less than 0.05 were 
considered statistically significant. For each outcome, the adjusted odds ratio (AOR) with a 95 per cent 
confidence interval (CI) was calculated and reported to estimate the relative risk associated with each 
complication. 
 
 
Results 
 

The study population consisted of 443,950 patients who were admitted to a hospital with the diagnosis 
of Crohn’s disease during 2002 to 2012. Overall, 91,013 (20.5%) patients needed bowel resection during the 
index hospitalization. The median age of patients was 44-years; the majority of patients were white (80.9%) and 
female (56.7%). Most common comorbidities included fluid and electrolyte disorders (28.1%) and weight loss 
(8.8%). Patients with small bowel Crohn’s disease were greater in number than those with colonic disease. The 
summary of patient characteristics is shown in Table 1. 

Overall, 20.5 per cent of Crohn’s patients who were admitted to hospitals underwent bowel resection. 
Females were less likely than males to need operation during hospitalization (AOR: 0.83, CI: 0.82–0.85, P < 



0.01). The number of patients who were admitted to a hospital with the diagnosis of Crohn’s disease steadily 
increased from 36,428 in 2002 to 41,125 in 2012 (Fig. 1). However, the rate of bowel resection decreased 
from24.8 per cent in 2002 to 17 per cent in 2012 (Fig. 2). 

Among patients who were operated with Crohn’s disease 46,399 (51%) had small bowel disease, 17,652 
(19.4%) had large bowel disease, and 26,962 (29.6%) had both small bowel and large bowel disease. The most 
common procedure was right colectomy (34.5%) followed by ileocolectomy (26.2%) and small bowel resection 
(24%). 

The most common postoperative complications were enteric fistula (14.8%) followed by intra-
abdominal abscess (6.1%). Laparoscopic approach had significantly lower postoperative enteric fistula 
compared with open approach (AOR: 0.73, CI: 0.62–0.87, P < 0.01). 

The risk-adjusted analysis for postsurgical complications by disease site is reported in Table 2. Mortality  
(AOR: 2.42, CI: 1.91–3.07, P < 0.01) and overall morbidity (AOR: 1.25, CI: 1.23–1.28, P < 0.01) were higher 
in colonic disease. However, intra-abdominal abscess (AOR: 1.37, CI: 1.22–1.54, P < 0.01) and bowel fistula 
(enteroenteric or enterocutaneous) (AOR: 1.90, CI: 1.75–2.06, P < 0.01) were significantly higher in small 
bowel Crohn’s disease. 

For patients who underwent resection, the overall mortality rate was 1.1 per cent. After adjustment with 
multivariate analysis we found 11 factors associated with mortality. Mortality predictors are reported in Table 3. 
Patients with coagulopathy and older than 70 years had more than six times higher mortality risk. Also, open 
bowel resection had three times higher mortality risk compared with laparoscopic approach. 

This study found 12 factors associated with morbidity of Crohn’s patients who underwent bowel 
resection. The most important morbidity predictor was coagulopathy. Table 4 reports morbidity predictors of 
Crohn’s patients who underwent bowel resection. The overall morbidity rate was 17.6 per cent. Colon resection 
had higher morbidity compared with small bowel resection (AOR: 1.34, P < 0.01). Also, right colectomy 
procedure had lower morbidity compared to ileocolectomy procedure (AOR: 0.90, P < 0.01). 
 

 
 



 
FIG. 1. Number of patients admitted with the diagnosis of Crohn’s disease over time. 
 
 

 
FIG. 2. Rate of need to bowel resection for patients admitted with diagnosis of Crohn’s disease over time. 
 



 
* Pneumonia, sepsis, septic shock, respiratory failure, renal failure, myocardial infarction, deep vein 
thrombosis, hospitalization more than 30 days, wound infection, intra-abdominal abscess, wound disruption, 
hemorrhagic complications, pulmonary embolism, urinary tract Infection, and intestinal fistula. 

 Enteroenteric or enterocutaneous. 
 
 
Discussion 

Our results show that patients with Crohn’s disease have 1.1 per cent mortality and 17.6 per cent morbidity rates 
after bowel resection. Overall mortality rate after elective colon resection has been reported between 1.08 and 
1.56 per cent, so patients with Crohn’s disease do not have any apparent higher mortality risk.17We found an 
overall morbidity rate of 17.6 per cent for Crohn’s patients who underwent bowel resection, which is in line with previous 
reports of 12.8 to 20.2 per cent by Tan and 18 per cent reported by Zerbib.12, 18 Overall 17.6 per cent morbidity of Crohn’s 
patients who underwent bowel resection is in the lower range of the 17 to 35 per cent overall morbidity rates, which have 
been observed for colorectal surgery patients.19–21 There is a steady decrease in the per cent of hospitalized patients with 
the diagnosis of Crohn’s disease who underwent bowel resection. Although the number of patients admitted to hospitals 
with diagnosis of Crohn’s disease increased from 36,428 patients in 2002 to 41,125 patients in 2012, the rate of need for 
operation 
 

 



 
decreased significantly from 24.8 per cent in 2002 to 17 per cent in 2012. This can perhaps be explained by the 
improvement in nonsurgical treatment of Crohn’s disease over the last decade. This is in line with previous 
reports of the decrease in need for operation in management of Crohn’s disease in Canada and the United 
Kingdom.11, 22 Although the need for operation did not significantly decrease during 1993 to 2004 in the United 
States,23 we found significant decrease in need for operation during 2002 to 2012 (24.8% vs 17%, P < 0.01). 

Intestinal fistula (enteroenteric or enterocutaneous) is the most common complication of bowel resection 
in Crohn’s patients.We found a rate of 14.8 per cent of postoperative intestinal fistula after bowel resection, 
significantly higher than other postoperative complications. The second most common complication of surgery 
in Crohn’s patients was intra-abdominal abscess (6.1%). We found that using a laparoscopic 
technique in the operative treatment of Crohn’s patients was associated with a decreased risk of postoperative 
fistula (11.8% vs 14.8%; AOR: 0.73, P < 0.01). Further studies are indicated to evaluate these findings. 

Our study results show that the mortality and morbidity risks in patients who had colonic Crohn’s 
disease were significantly higher than small bowel Crohn’s disease. Also, complications of wound infection and 
wound disruption were significantly higher in colonic Crohn’s patients. Among bowel fistula complications, the 
risk of enterovaginal fistula was significantly higher in colonic Crohn’s disease compared with small bowel 
Crohn’s disease, whereas the risk of enteroenteric, enterocutaneous, and enterourinary fistula were significantly 
lower in colonic Crohn’s disease compared with small bowel Crohn’s disease (AOR: 0.55, 0.52, P < 0.01). 
Also, we found a significantly higher risk of intraabdominal abscess in small bowel Crohn’s compared to 
colonic Crohn’s disease. Further studies are indicated to validate these findings. 

The most common procedure for Crohn’s disease was right colectomy (34.5%) followed by 
ileocolectomy (26.2%) and small bowel resection (24%). In comparing right colectomy with ileocolectomy, 
although themortality risks of the procedures were not significantly different, morbidity of patients who 
underwent ileocolectomy was higher than for patients who underwent right colectomy. Also, mortality and 
morbidity of patients who underwent small bowel resection were significantly higher than patients 
who underwent ileocolectomy.  

We found lower risk of need for operation during hospitalization in female gender compared to male 
gender, which is in line with a previous report by Nguyen.24 
 

 
 
 
 
 



Study Limitations 
 
This study is a retrospective review and is subject to typical biases for retrospective studies such as selection 
bias. Data in this study were collected from a national database in the United States, and there is a wide 
variation in hospital setting, hospital quality, and surgeons’ expertise that can confound the study. Although we 
adjusted the results with type of the procedures, disease site, and type of admission, we did not have any 
information regarding indication of surgery (abscess, fistula, or perforation), which we could not adjust for our 
results. This study reported trends in hospitalization and need for surgical treatment in management of patients 
admitted to the hospital with diagnosis of Crohn’s disease. However, we did not have information of 
readmission or reoperation of Crohn’s patients, and some patients may have multiple hospitalizations. Also, 
coding errors in collection of data may exist because of the use of discharge data in NIS database.25 Despite 
these limitations, this study is one of the contemporary reports on report trends and outcomes of bowel resection 
in Crohn’s patients using multivariate analysis. 
 
Conclusion 
 
There is a steady decrease in need for surgery in patients who were hospitalized with the diagnosis of Crohn’s 
disease during 2002 to 2012, despite a steady increase in the number of hospitalizations over the same period. 
Enteric fistula and intra-abdominal abscess are the two most common complications of bowel resection in 
Crohn’s patients. Although overall mortality and morbidity of bowel resection are higher in colonic disease 
compared with small bowel disease, patients with small bowel Crohn’s who underwent bowel resection had 
significantly higher rates of postoperative enteroenteric fistula, enterocutaneous fistula, enterourinary fistula, 
and intra-abdominal abscess compared with colonic disease. However, enterovaginal fistula is higher in colonic 
disease. Fluid and electrolyte disorders and coagulopathy are two potentially reducible mortality and morbidity 
risk factors of patients who underwent bowel resections. Laparoscopic approach has lower risk of mortality, 
overall morbidity, and postoperative enteric fistula compared with open approach. 
 
REFERENCES 
 
1. Peyrin-Biroulet L, HarmsenWS, TremaineWJ, et al. Surgery in a population-based cohort of Crohn’s disease 
from Olmsted County, Minnesota (1970-2004). Am J Gastroenterol 2012;107:1693–701. 
2. Zallot C, Peyrin-Biroulet L. Clinical risk factors for complicated disease: how reliable are they? Dig Dis 
2012;30(Suppl 3): 67–72. 
3. Cannom RR, Kaiser AM, Ault GT, et al. Inflammatory bowel disease in the United States from 1998 to 2005: 
has infliximab affected surgical rates? Am Surg 2009;75:976–80. 
4. Munkholm P, Langholz E, Davidsen M, et al. Intestinal cancer risk and mortality in patients with Crohn’s 
disease. Gastroenterology 1993;105:1716–23. 
5. Mekhjian HS, Switz DM, Watts HD, et al. National Cooperative Crohn’s Disease Study: factors determining 
recurrence of Crohn’s disease after surgery. Gastroenterology 1979;77:907–13. 
6. Lewis RT, Maron DJ. Efficacy and complications of surgery for Crohn’s disease. Gastroenterol Hepatol (N 
Y) 2010;6:587–96. 
7. Olaison G, Smedh K, Sj¨odahl R. Natural course of Crohn’s disease after ileocolic resection: endoscopically 
visualised ileal ulcers preceding symptoms. Gut 1992;33:331–5. 
8. Hassan C, Zullo A, De Francesco V, et al. Systematic review: endoscopic dilatation in Crohn’s disease. 
Aliment Pharmacol Ther 2007;26:1457–64. 
9. Travis SP, Stange EF, L´emann M, et al. European evidence based consensus on the diagnosis and 
management of Crohn’s disease: current management. Gut 2006;55(Suppl 1):i16–35. 
10. Peyrin-Biroulet L, Oussalah A, Williet N, et al. Impact of azathioprine and tumour necrosis factor 
antagonists on the need for surgery in newly diagnosed Crohn’s disease. Gut 2011;60:930–6. 
11. Ramadas AV, Gunesh S, Thomas GA, et al. Natural history of Crohn’s disease in a population-based cohort 
from Cardiff (1986-2003): a study of changes in medical treatment and surgical resection rates. Gut 
2010;59:1200–6. 



12. Zerbib P, Koriche D, Truant S, et al. Pre-operative management is associated with low rate of post-operative 
morbidity in penetrating Crohn’s disease. Aliment Pharmacol Ther 2010;32: 459–65. 
13. Post S, Betzler M, von Ditfurth B, et al. Risks of intestinal anastomoses in Crohn’s disease. Ann Surg 
1991;213:37–42. 
14. Kanazawa A, Yamana T, Okamoto K, et al. Risk factors for postoperative intra-abdominal septic 
complications after bowel resection in patients with Crohn’s disease. Dis Colon Rectum 2012; 55:957–62. 
15. Iesalnieks I, Dederichs F, Kilger A, et al. Postoperative morbidity after bowel resections in patients with 
Crohn’s disease: risk, management strategies, prevention [Article in German]. Z Gastroenterol 2012;50:595–
600. 
16. Healthcare Cost and Utilization Project (HCUP). Overview of the Nationwide Inpatient Sample (NIS). 
2000–2010. Agency for Healthcare Research and Quality, Rockville, MD. Available at: www.hcup-
us.ahrq.gov/nisoverview.jsp. Accessed August 2014. 
17. Billeter AT, Polk HC, Hohmann SF, et al. Mortality after elective colon resection: the search for outcomes 
that define quality in surgical practice. J Am Coll Surg  012;214:436–43; discussion 443–4. 
18. Tan JJ, Tjandra JJ. Laparoscopic surgery for Crohn’s disease: a meta-analysis. Dis Colon Rectum 
2007;50:576–85. 
19. Zoucas E, Lydrup ML. Hospital costs associated with surgical morbidity after elective colorectal 
procedures: a retrospective observational cohort study in 530 patients. Patient Saf Surg 2014;8:2. 
20. Longo WE, Virgo KS, Johnson FE, et al. Risk factors for morbidity and mortality after colectomy for colon 
cancer. Dis Colon Rectum 2000;43:83–91. 
21. Healey MA, Shackford SR, Osler TM, et al. Complications in surgical patients. Arch Surg 2002;137:611–7; 
discussion 617–8. 
22. Nguyen GC, Nugent Z, Shaw S, et al. Outcomes of patients with Crohn’s disease improved from 1988 to 
2008 and were associated with increased specialist care. Gastroenterology 2011; 141:90–7. 
23. Jones DW, Finlayson SR. Trends in surgery for Crohn’s disease in the era of infliximab. Ann Surg 
2010;252:307–12. 
24. Nguyen GC, Torres EA, Regueiro M, et al. Inflammatory bowel disease characteristics among African 
Americans, Hispanics, and non-Hispanic Whites: characterization of a large North American cohort. Am J 
Gastroenterol 2006;101:1012–2 
25. Lorence DP, Ibrahim IA. Benchmarking variation in coding accuracy across the United States. J Health 
Care Finance 2003;29: 29–42. 
 
 
 
 
Presented as an oral presentation at Southern California Chapter American College of Surgeons, January 17, 
2015. 
Address correspondence and reprint requests to Michael J. Stamos, M.D., Professor and John E. Connolly Chair 
in Surgery, Department of Surgery, University of California Irvine School of Medicine, 333 City Boulevard, 
West Suite 1600, Orange, CA 92868.  
E-mail: mstamos@uci.edu. 




