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Wound Disruption Following Colorectal Operations 
 
Zhobin Moghadamyeghaneh1 • Mark H. Hanna1 • Joseph C. Carmichael1 • Steven Mills1 
• Alessio Pigazzi1 • Ninh T. Nguyen1 • Michael J. Stamos1,2 
 
Abstract 
 
Objectives  Postoperative wound disruption is associated with high morbidity and 
mortality. We sought to identify the risk factors and outcomes of wound disruption 
following colorectal resection. 
 
Methods  The American College of Surgeons National Surgical Quality 
Improvement Program (NSQIP) database was used to examine the clinical data of 
patients who underwent colorectal resection from 2005 to 2013. Multivariate 
regression analysis was performed to identify risk factors of wound disruption. 
 
Results  We sampled a total of 164,297 patients who underwent colorectal 
resection. Of these, 2073 (1.3 %) had wound disruption. Patients with wound disruption 
had significantly higher mortality (5.1 vs. 1.9 %, AOR: 1.46, P = 0.01). The highest risk 
of wound disruption was seen in patients with wound infection (4.8 vs. 0.9 %, AOR: 
4.11, P\0.01). A number of factors are associated with wound disruption such as chronic 
steroid use (AOR: 1.71, P\0.01), smoking (AOR: 1.60, P\0.01), obesity (AOR: 1.57, 
P\0.01), operation length more than 3 h (AOR: 1.56, P\0.01), severe Chronic Obstructive 
Pulmonary Disease (COPD) (AOR: 1.36, P\0.01), urgent/emergent admission (AOR: 
1.31, P = 0.01), and serum Albumin Level\3 g/dL (AOR: 1.27, P\0.01). Laparoscopic 
surgery had significantly lower risk of wound disruption compared to open surgery 
(AOR: 0.61, P\0.01). 
 
Conclusion  Wound disruption occurs in 1.3 % of colorectal resections, and it 
correlates with mortality of patients. Wound infection is the strongest predictor of wound 
disruption. Chronic steroid use, obesity, severe COPD, prolonged operation, non-elective 
admission, and serum albumin level are strongly associated with wound disruption. 
Utilization of the laparoscopic approach may decrease the risk of wound disruption when 
possible. 
 
 
Introduction 
 
Postoperative wound disruption or separation of the layers of a surgical wound with 
disruption of the fascia is a serious complication which is associated with increased 
morbidity, mortality, length of hospitalization, and hospital costs [1, 2]. It is estimated 
that 1–3 % of surgical patients develop wound disruption [3]. Despite improvements in 
contemporary perioperative care, data do not show any significant decrease in rate of 
wound disruption, and wound disruption still remains a major cause of morbidity in 
surgical patients [3]. 
 



 

 
 
a Details of definitions of NSQIP collected data points are available online in the NSQIP 
user guide [8] 
 
Although the development of wound disruption is closely related to the surgical 
technique of wound closure, local and systemic factors have significant influence 
on surgical wound healing [4]. Furthermore, factors such as obesity, jaundice, 
malignancy, diabetes mellitus, and wound infection have been reported as predictors of 
wound disruption [4, 5]. Recent published articles report on the benefits of prophylactic 
retention sutures and rectus sheath relaxing incisions in high-risk patients [2, 
4, 6]. However, there are no specific guidelines of preventive strategies of wound 
disruption for high-risk patients. Using a nationwide database, this study aims to 
report the trends and the contemporary status of wound disruption following colorectal 
surgery in the United States (US), characterize reducible risk factors, and identify high-
risk patients for wound disruption in colorectal surgery. 
 
Materials and methods 
 
Data for this study were collected within the American College of Surgeons National 
Surgical Quality Improvement Program (ACS NSQIP) Participant User Files (PUF) 
for 2005 through 2013. ACS NSQIP is the leading nationally validated, risk-adjusted, 
outcomes-based program to measure and improve the quality of surgical care in 



the United States [7]. This study evaluated preoperative to 30-day postoperative 
outcomes of patients who underwent colorectal resections using the appropriate 
procedure codes as specified by the current procedural terminology (CPT) codes. These 
codes include 44140–44160, 44204–44212, 44227, 44625, 45110-45114, 45119, 45120, 
45123, 45126, 45135, 45397, 45402, 45550, and 45395. Patients who underwent 
colorectal surgery without colorectal resection, patients younger than 18 years, patients 
who had infected or open wounds during admission, and patients who had surgical 
abdominal wound other than wound class II (clean contaminated) were excluded from 
this study. Patient diagnoses were defined based on the International Classification 
of Diseases, 9th Revision, clinical modifications (ICD-9-CM) codes. Wound disruption 
was defined as separation of the layers of a surgical wound, which may be partial or 
complete, with disruption of the fascia within 30 days of the operation according to the 
standard definition of American College of Surgeons [7]. 
 

 
a Standard deviation 
b The American society of anesthesiologists score 
c Partial or total dependency before operation 
 



Potential variables used in the analysis included baseline demographics (age, sex, 
and race), comorbidities, surgical approach (open vs. laparoscopic), operation length, 
admission type (emergent vs. non-emergent), and the most recent preoperative blood 
chemical values of serum albumin level, serum and white blood cell count. Definitions 
for NSQIP collected data points according to American College of surgeons (ACS) 
definition are available online in the NSQIP user guide and also are listed in Table 1 [8]. 
Also, anemia was defined as hematocrit less than ten. Primary end points investigated 
were preoperative and operative factors which had significant associations with 
postoperative wound dehiscence. Secondary endpoints investigated were associations 
between postoperative wound infection and wound disruption. 
 
Statistical analysis 
 
Statistical analyses were performed using the SPSS® software, Version 22 (SPSS Inc., 
Chicago, IL). The main analysis of the study was multivariable analysis. Logistic 
regression analysis was used to estimate the association between categorical variables 
and postoperative wound disruption, and multivariate analysis using linear regression 
was used for the continuous variables. For each correlation, the adjusted odds ratio 
(AOR) with a 95 % confidence interval was calculated and reported. P values less than 
0.05 were considered statistically significant. Adjustments were made for all variables of 
the study. In order to report performance measures of the regression analysis model, 
Cox & Snell R2 of the regression analysis model was reported, which was 0.013. 
 
Results 
 

Overall, 164,297 patients who underwent colorectal resection were identified. The 
median age of patients was 63 years old; the majority of the patients were Caucasian 
(85.7 %) and female (52 %). Patients with and without wound disruption were compared 
for demographic data and comorbidities factors which are reported in Table 2.  

The overall rate of postoperative wound disruption was 1.3 %. There was a steady 
decrease in rate of wound disruption during the study period from 1.6 % in 2005 to 1.1 % 
in 2013. Overall, 52.9 % of patients with wound disruption underwent reoperation in 30 
days after surgery. The median day of diagnosis of wound disruption was 10 days after 
operation and 43.8 % of wound disruption events happened after discharge from hospital 
(Fig. 1). Further, wound infection existed in 36.7 % of the patients with wound 
disruption. Among patients with wound disruption and wound infection, 86.3 % had 
wound infection prior to wound disruption and 13.7 % developed wound infection after 
wound disruption. Also, 5.6 % of patients with wound infection had wound disruption 
(761/13,691). 

The risk-adjusted analysis for factors associated with wound disruption is reported 
in Table 3. The strongest predictor of wound disruption was wound infection (AOR:4.11, 
P < 0.01). Among comorbid conditions, chronic steroid use had the strongest association 
with wound disruption. Also the ASA score was associated with wound disruption. Also, 
patients with a serum albumin level lower than three g/dL had a significantly higher risk 
of wound disruption compared to patients with a serum albumin level more than 3.5 g/dL 
(Fig. 2; Table 2). With regard to types of procedures, patients who underwent pelvic 



exenteration (3.5 %) had the highest rate of wound disruption. Following adjustment, 
pelvic exenteration was associated with a substantial risk of wound disruption compared 
to other procedures (AOR: 2.22, P = 0.03). 

Following risk adjustment, wound disruption had a significant effect on mortality 
of patients (5.1 vs. 1.9 %, AOR: 1.46, P = 0.01). Also, patients who had wound 
disruption had 1 week longer postoperative hospitalization compared to patients without 
the complication (adjusted mean difference: 7 days, 7.22–7.96, P < 0.01). Complications 
of sepsis, septic shock, intra-abdominal infections, hospitalization more than 1 month, 
return to operation room, and deep vein thrombosis were significantly higher in patients 
with wound disruption (Table 4). 
 

 
Fig. 1 Timing of postoperative wound after operation in colorectal surgery 
 



 



 
 
a The American society of anesthesiologists score 
b The number of packed or whole red blood cells given during the operative procedure 
c Preoperative sepsis, septic shock, and Systemic Inflammatory Response Syndrome 
 

 
Fig. 2 Rate of postoperative wound disruption by preoperative serum albumin level in 
colorectal surgery 
 
 
Discussion 
 



Our analysis reinforces the serious effects of wound disruption on outcomes of 
surgical patients. Our study shows the mortality of patients with wound disruption to be 
twice that of patients without wound disruption. Also, we found an increased risk of 
sepsis, septic shock, prolonged hospitalization, deep vein thrombosis, intra-abdominal 
infection, and reoperation in patients with wound disruption. High mortality, morbidity, 
hospitalization length, and hospital cost of patients with wound disruption were reported 
previously [4, 5, 9, 10]. However, comparison of outcomes of patients with and without 
wound disruption should be judged with caution as these two groups of patients are not 
two homogeneous groups of patients and their comorbidities and severity of disease 
varied broadly. Although we adjusted our results with multiple factors, it is not possible 
to adjust for all covariants. Nevertheless, investigating high-risk patients and 
implementing risk factor modification prior to surgery may decrease the morbidity and 
mortality of patients. 

Wound disruption is a preventable morbidity in colorectal surgery. This study 
introduces a number of perioperative factors which have associations with wound 
disruption. While previous reports noted low serum albumin level, chronic lung disease, 
wound infection, and obesity as risk factors of wound disruption in surgical patients [4, 5, 
10, 11], we further identified 13 other factors which had associations with wound 
disruption. Considering 
 
Table 4 Risk-adjusted analysis of complications were associated with wound disruption 

 
 
a number of risk factors are reducible, preventive strategies with the focus on reducing 
the risk factors should be planned. Overall, wound infection is the strongest predictor 
of wound disruption. We found the risk of wound disruption increases more than four 
times in presence of wound infection. Effect of wound infection on wound disruption 
has been cited multiple times in literature [11–13]. Among comorbid conditions, chronic 
use of steroids was the factor with the strongest association with wound disruption. The 
adverse effects of corticosteroids on wound healing have been cited previously [14, 15]. 
The adverse effects are explained by interactions of corticosteroids in the process of 
fibroblast proliferation, collagen synthesis, angiogenesis, wound contraction, and re-
epithelialization of surgical wound [15]. In addition, recent studies reported adverse 
effects of steroid use in colonic anastomosis [16, 17]. We suggest steroids should be 
tapered out or at least reduced before surgery whenever possible. Vitamin A can 
ameliorate the deleterious effects of steroids on wound healing when they cannot be 
reduced [18]. We further demonstrated that the serum albumin level can predict the risk 
of postoperative wound dehiscence (Fig. 2). Serum albumin level has been linked to the 



patients’ nutritional status and mortality and morbidity of colorectal patients [19–22]. 
This correlation is in line with previous reports of an association between malnutrition 
and wound disruption [4, 9]. Improving the nutritional status in patients with nutritional 
deficiencies seems logical. However, serum albumin level is not a reliable marker of 
nutritional status in presence of physiological stress and high CRP levels [23, 24]. 
Evaluating methods for nutritional status other than serum albumin level should be used 
for patients with high CRP. 

Obesity increases risk of wound dehiscence. We found the lowest rates of wound 
disruption occur in patients with a normal BMI (18.5–24.9) and the highest rates of 
wound disruption occur in patients with BMI greater than forty. The association between 
obesity and wound healing has long been established [25]. Obese patients may benefit 
from nutritional support with A, B complex, and C vitamins prior to operation [25]. 

In line with literature, our results show that a laparoscopic 
approach is associated with a decrease in the risk of wound disruption [26]. Although the 
inherent selection bias of laparoscopic compared to open surgery makes comparison 
difficult, we found that laparoscopic surgery is associated with a decrease in risk of 
wound disruption by 39 % compared to open operation. However, emergently admitted 
patients more often have wound disruption and it is difficult to establish the feasibility 
and benefits of a laparoscopic approach for these patients. Utilization of laparoscopic 
surgery in abdominal emergencies needs more investigation. 

Among colorectal procedures, pelvic exenteration has the highest risk of 
postoperative wound disruption. We found a two-time higher risk of wound disruption 
after pelvic exenteration compared to a partial colectomy. It can be related to the higher 
rate of wound infection and disruption in perineal wound compared to abdominal wound 
[27, 28]. Wound dehiscence was previously reported as a one of the common 
complications of pelvic exenteration by Wydra [27]. Preventive strategies such as the 
vacuum wound closure system in high-risk patients undergoing pelvic exenteration 
warrant consideration. Advantages of vacuum assisted closure on healing of perineal 
surgical wound have been reported in literature [29, 30]. Although vacuum wound 
closure does not reduce the bacterial load of surgical wound, a significant reduction of 
wound surface area using vacuum assisted closure may have positive effects on wound 
healing [31].  

Our study results show that 43.8 % of wound disruption events occur after 
hospital discharge in colorectal surgery. Also, we found that postoperative day eight was 
the time with the highest incidence of wound disruption (Fig. 1) which is in line with the 
previously reported postoperative period of 6–8 day as the most common day of wound 
disruption by Begum [5]. Considering a significant percentage of wound disruption 
events occur following hospital discharge, it seems logical to take all necessary steps 
to prevent this complication after discharge. Currently there is no specific postoperative 
strategy for prevention of wound disruption. 

The treatment of wound disruption is associated with unsatisfactory results [11, 
32–34]. The decision is usually made according to the size of the fascia defect, presence 
or absence of evisceration, general condition of patients, and presence of infection [11]. 
However, the postoperative incidence rate of incisional hernia has been reported 
19–45 % in literature [11, 32–34]. The available options include primary closure of fascia 
and skin, temporary packing, use of prosthetic mesh, or skin closure only [11, 



32]. In about half of cases, as our data also revealed, the patient will receive surgical 
closure immediately [11, 32, 35]. However, suture repair in patients with obvious tissue 
necrosis, infection, and loss of the abdominal wall is associated with a 50 % rate of 
failure [36]. In such patients, we would suggest closure of the wound only after 
debridement of the necrotic tissue and control of any infection until granulation tissue 
appears [11, 32]. Nonoperative management with only skin closure, accepting an 
inevitable hernia, is possible for patients with small defects [11, 32]. Also, if the general 
status of the patient does not support immediate surgery, non-operative management with 
temporary packing or skin closure is suggested [11, 32]. We found 52.9 % of patients 
with wound disruption underwent reoperation within 30 days after surgery. 
However, considering the retrospective nature of this study due to using patients’ 
discharge data, the reported rate may be lower than the actual rate of need for reoperation 
following wound disruption. Also, our result shows 43.8 % of wound disruption events 
occurred after discharge, so some of the patients may have been re-operated in NSQIP 
nonparticipant hospitals and we could not track them. Finally, we have no data on rate of 
ultimate hernia formation or hernia repair on this group of patients. 
 
Study limitations 
 

The retrospective nature of this study makes any conclusions difficult. The 
surgical technique is one of the most important factors associated with wound disruption 
and the ACS NSQIP database lacks information regarding type and length of surgical 
incision, place of the surgical incision (abdominal vs. perineal) as well as the closing 
technique of the fascia and surgical wound [37]. We compared clinical factors of patients 
with and without wound disruption. However, these two groups of patients were not 
homogeneous regarding indication for surgery, stage of the disease, type of procedure, 
and surgical approach. Although we adjusted study results with the multiple factors, we 
could not adjust them for the stage of the disease which can affect the results. In addition, 
NSQIP does not provide any details regarding long term outcomes of closure of surgical 
wound in patients with wound disruption as incisional hernia is reported in 43 % of 
patients who suffer wound disruption [3]. NSQIP database also does not include some 
details such as the utilization of drains in surgery and dosage and type of the 
corticosteroid drugs, which may impact risk for wound disruption [1]. Despite these 
limitations, in our knowledge, this study is the first nationwide report on wound 
disruption in colorectal resection procedures using multivariate analysis. 
 
Conclusion 
 
Overall, 1.3 % of colorectal operations are complicated with wound disruption, and 43.8 
% of these events happen after hospital discharge. Wound disruption increases mortality 
and hospitalization length of surgical patients significantly. Wound infection is the 
strongest predictor of wound disruption. Chronic steroid use, obesity, and serum 
albumin level are significantly associated with wound disruption. Considering a number 
of risk factors are reducible, preventive strategies should be designed for high-risk 
patients. Pelvic exenteration procedure has the highest procedure-specific risk of wound 
disruption. Strategies to decrease the rate of wound infection and correcting nutritional 



deficiencies of patients as well as utilization of laparoscopic surgery may lead to a 
decreased rate of wound disruption. 
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