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Abstract
Abdominal wound dehiscence occurs in 3.6% to 29% of all obstetrics and gynecology laparotomies, 
producing a higher morbidity and mortality rates, increased cost of care, and lower Quality Of 
Life (QOL) in this population. Evidence-based guidelines for management of post-operative wound 
dehiscence after cesarean laparotomy are limited, and thus has led to wide variation in management 
strategies. The traditional method of wet to dry dressing changes can prolong care and the period 
of disability. Debridement and immediate re-closure is showing promise as the optimal means 
management of these patients. In this article, we review and assess the factors that contribute 
to patient outcomes after cesarean laparotomy, and present our experience with this operative 
technique.
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Introduction
Abdominal wound dehiscence occurs in 3.6% to 29% of all obstetrics and gynecology 

laparotomies [1,2], and frequently presents with prolonged wound healing and continued 
drainage. Multiple host-related factors, including obesity, smoking, surgical site infection, which 
occurs in roughly 3% to 20% of cesarean births [3,4], have been shown to inhibit wound healing. 
Other technical factors, such as inadequate hemostasis leading to the accumulation of seroma or 
hematoma, can also impede wound healing. Similarly, post-operative increases in intra-abdominal 
pressure due to ileus, vomiting, or coughing can place tension on the wound, and thus increase the 
probability of separation [5].

Obstetric patients tend to be young and healthy, however, abdominal wound dehiscence after 
cesarean section has been linked to increases the cost of care, lower Quality Of Life (QOL), and a 
higher morbidity and mortality in this population [6,7]. In fact, the mortality rate for abdominal 
laparotomy dehiscence has been reported as high as 45% [8]. Prolonged disability as a result of the 
abdominal wound can also interfere with post-partum mother-child bonding, and the emotional 
toll, although difficult to quantify, can be significant. Evidence based guidelines for management of 
post-operative wound dehiscence after cesarean laparotomy; however, are limited, and thus has led 
to wide variation in management strategies. Because of this large gap in knowledge, clinical studies 
are necessary to assess optimal management strategies for dehisced cesarean laparotomies.

The traditional method of wet to dry dressing changes, which allows for healing by secondary 
intention, is costly, prolonging care and the period of disability [9,10]. Secondary closure 
techniques that utilize wound debridement and a period of granulation before primary re-closure, 
are increasingly being described in the literature as yielding superior results when compared to 
non-operative management [9,11]. Debridement and immediate re-closure without a period of 
granulation; however, is showing promise as the optimal means management of patients with 
dehisced cesarean laparotomies, as has the potential to further reduce the period of disability, 
financial costs, and emotional toll. We present our experience with this operative technique and 
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assess the factors that contribute to patient outcomes.

Materials and Methods 
After IRB approval was obtained, a retrospective chart review was 

conducted at a single academic medical center, of obstetric patients 
referred to plastic surgery for surgical debridement, irrigation, and 
immediate primary re-closure of suprafascially dehisced cesarean 
laparotomies, from 2011 to 2015. Out of 13 patients, 7 met inclusion 
criteria for the purposes of this study. Risk factors for dehiscence 
including increasing Body Mass Index (BMI), nutrition status, 
diabetes, Chronic Obstructive Pulmonary Disorder (COPD), chronic 
kidney disease, ethnicity, hypertension, peripheral vascular disease, 
time to plastic surgery consultation, smoking history, subsequent 
wound dehiscence, and culture positive presence of infection were 
identified as risk factors influencing healing. The relative risk for 
wound healing and the median time to wound healing were assessed 
using Cox proportional hazard model for time until event analysis. 
Healing was defined as a Georgetown University Hospital Center for 
Wound Healing clinic note stating that the “wound is healed.”

Results
Prior to debridement and re-closure, all patients had undergone 

cesarean section with a pfannenstiel incision. The average age was 34 
and average BMI was 45. Complete epithelialization occurred in 100% 
of these patients. The mean number of debridements in all patients 
was 1.71 (SD 0.76). The median time to wound healing was 20 days. 
(Figure 1) Using the univariate Cox hazard model, no demographic 
factors were found to significantly decrease healing rates in this 
population. Postoperative complications included wound infection 
(n=2), incisional pain (n=2) and subsequent wound dehiscence after 
debridement and re-closure (n=1). Four out of the 7 total patients 
were reached for long-term follow up. All patients had remained 
healed, with a mean follow up time of 2.9 years (SD=1.6). The results 
are shown in Table 1.

Discussion
Both patient-related factors and non-patient factors contribute 

to surgical wound dehiscence after abdominal laparotomy. 
Unfortunately, there is wide variability in which patient and non-
patient factors have been included in the various studies, examining 
laparotomy dehiscence. A retrospective review of a patient registry 
conducted by van Ramshorst et al. compared 363 all-cause cases 

of abdominal wound dehiscence to matched controls. They found 
that the major independent risk factors predictive of abdominal 
wound dehiscence included age, gender, chronic pulmonary disease, 
ascites, jaundice, anemia, and emergency surgery, type of surgery, 
postoperative coughing, and wound infection [8]. Cesarean wounds, 
specifically, are also more likely to dehisce in the presence of obesity, 
hematoma and seroma, and in African Americans patients [12] (OR 
3.9, 95% CI 1.1-13.8). Other factors such as post-operative increase in 
intra-abdominal pressure secondary to ileus, vomiting, and coughing 
have also been implicated [5].

Preventive Measures
Infection occurs in 3% to 20% of cesarean laparotomies,3 and 

has been shown to inhibit wound healing, thus leading to wound 
disruption. This number can approach 40% after obstetrics and 
gynecology laparotomy in patients with greater than 3 cm of 
subcutaneous abdominal fat [13]. Prior to incision, much can be done 
to prevent the development of a postoperative infection. This should 
include hair trimming at the surgical site just priorto incision, skin 
preparation with chlorhexidine-alcohol scrub or povidone-iodine 
scrub, whichcan reduce the microbial load and significantly decrease 
incidence of superficial surgical site infections (p=0.008) [14]. The 
use of preoperative antibiotics prior to incision, instead of after the 
umbilical cord has been clamped, is also beneficial [15-17].

In conjunction with adequate skin preparation, the type of 
incisions used contributes to wound dehiscence. The literature has 
demonstrated the superiority of the pfannenstiel incision over the 
vertical incision, in preventing post-operative wound disruption 
[5,18,19]. Although, there are early reports suggesting that the use of 
vertical incisions in women with morbid obesity may actually lower 
wound complication rates after cesarean section [20] (OR=0.32; 
CI=0.17-0.62; P<0.001), the current standard is the transverse 
incision. A study by Mowat et al. found that vertical incisions are, in 
fact, 8 times more likely to dehisce than pfannenstiel’s incision [18]. 
Hematoma and infection are also present nine times more frequently 
in vertical incisions compared with the pfannenstiel incision [21].

There is much variability in the type of closure technique utilized 
after cesarean section, and reports on the best means for preventing 
wound dehiscence are often conflicting. Closure of all layers of 
the abdominal wall, is not routinely practiced following cesarean 
section. The abdominal wall includes the of skin, subcutaneous 
tissue, superficial fascia, muscle, deep fascia, extraperitoneal fat and 
peritoneum, and exactly which layers should be closed following 
cesarean laparotomy is cause for much debate.

Song et al. demonstrated that dermal closure in conjunction with 
repair of the Superficial Fascial System (SFS) achieved a higher failure 
load, and thus demonstrates a greater biomechanical strength, when 
compared to dermal sutures alone, in an ex vivo study of human 
abdominal tissue [22]. Because the SFS is integral in providing 
structural support and minimizes skin tension, approximation of this 
layer during closure of the cesarean laparotomy can reduce wound 
complications, including early dehiscence [22,23].

Other studies have examined whether closure of the peritoneum 
can improve outcomes in this population. While some data suggests 
that there is no postoperative difference in the incidence of dehiscence, 
wound infection, and length of hospital stay after cesarean section 
between patients in which the parietal peritoneum was closed, and 
those in whom the parietal peritoneum was left open [24,25], other 

Figure 1: Time until wound healing.
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studies have demonstrated improved outcomes when the parietal 
peritoneum is left open after cesarean section. For instance Grundsell 
et al. reported that non-closure of the peritoneum not only had an 
average operating time that was significantly shorter by 7.9 min 
(p<0.01), but that non-closure had comparative cost-savings, and 
correlated with a significant decrease in postoperative complications 
such as infection (p<0.05) [26].

A few other studies have analyzed outcomes after closure versus 
non-closure, at other levels within the abdominal wall. Obese 
patients traditionally have a higher incidence of difficult wound 
healing and dehiscence, compared to those with normal BMI values. 
Surgical trauma to fatty subcutaneous layer (Camper’s fascia) 
can leave large areas of fat necrosis, providing a dead space within 
which seromas and hematomas can form and disrupt local wound 
healing. In patients with a subcutaneous tissue layer thicker than 2 
cm, the literature supports a reduced risk for hematoma, seroma, 
and resultant superficial wound dehiscence after closure of the deep 
subcutaneous layer [27-29]. Other techniques that have successfully 
decreased cesarean wound dehiscence rates due to hematoma and 
seroma, include the prophylactic placement of a negative pressure 
drainage device such as the Jackson-Pratt or J-VAC drain during 

closure [4]; however, there is conflicting data suggesting that this 
technique may be not always be effective [30]. Prophylactic incisional 
negative pressure therapy has also been shown to decrease wound 
complication in obese women, following cesarean section [31].

Like other aspects of cesarean closure, there is variability with 
regard to the materials used for skin closure. Although staples 
have been used to minimized skin trauma during closure and may 
demonstrated better scar cosmesis [32], closure with suture is 
associated with a decrease in wound complications up to 57%, when 
compared to staples [33]. Conversely, other studies suggest that 
closure with suture (OR 5.4, 95% CI 1.8-16.1) was associated with 
a significantly higher incidence of wound disruption after cesarean 
laparotomy [12].

Irrespective of the closure technique employed, emergency 
procedures or cesareans combined with another simultaneous 
procedure such as an abdominoplasty, tend to produce worse 
outcomes [34]. Emergency procedures may not allow time for 
optimal surgical prep, and may the performance of the surgical team 
during emergency cesareans can also be affected. In such instances 
there is a potential for poor wound closure, contamination, and sub-

Variables  means/counts sd/percent

Total no. of debridements  1.7 0.76

Time since wound onset to debridement (n=7) 18.9 32.9

Time from plastics involvement until healing (n=7) 19 7.7

BMI  45 21.5

Albumin  4.3 5.3

DM  1 14.30%

HTN  2 28.60%

Wound Dehiscence  1 14.30%

Infection 0 0%

 Infection   

 No infection 6 85.70%

 Not clear 1 14.30%

Smoking  1 14.30%

HLD  7 100%

COPD  0 0%

CRF  0 0%

Ethnicity 1 14.30%

 Caucasian   

 Af-Am 2 28.60%

 Other 2 28.60%

 Asian 0 0%

 Unknown 2 28.60%

Transplant  0 0%

Smoking 4 57.10%

 Never Smoker   

 Former Smoker 2 28.60%

 Current Smoker 1 14.30%

CAD PVD No 7 100%

Age  34.6 5.9

Table 1: Descriptive Statistics (n=7).
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optimal patient nutritional status, all increasing the probability of 
wound dehiscence.

Traditional Management
Conservative management of dehisced cesarean wounds is 

accomplished by packing the wound with a moistened sterile gauze, 
covered by a semi-occlusive dressings that may be impregnated with 
petrolatum or silicone, which allows small amounts of exudates 
to pass through. These dressings have the added benefit of a moist 
environment that provides a medium through which cells important 
to healing can migrate [35]. Wet to dry dressing changes work as a 
form of physical debridement, which over time, allow for the periodic 
removal of inflammatory exudates, infections organisms, and debris 
while the wound bed granulates in. However, healing by secondary 
intention is a lengthy process, often prolonging the period of disability, 
and requiring multiple follow-up clinic visits. In conjunction with 
gauze packing, other adjunctive treatment methods such as the use 
of topical crude honey or the combination of zinc chloride spray 
and magnesium hydroxide ointment, have been shown to decrease 
the size of wounds, healing time, instance of infection, dehiscence 
and pain compared to placebo, however the data is limited, and the 
prospect of a lengthy recovery period still remains [36-38].

Debridement and Re-closure
Current multidisciplinary management strategies for dehisced 

cesarean laparotomies, are trending away from traditional packing 
techniques, and towards debridement and secondary re-closure. 
Secondary re-closure employs both sharp wound debridement and 
a minimum period of granulation, often around four days, and prior 
to primary closure. A few studies have demonstrated the superiority 
of secondary re-closure over secondary intention healing. Dodson 
et al, in a prospective study of 33 similar obstetrics and gynecology 
patients, found that the patients who underwent secondary closure 
had a significantly shorter mean healing time (n=15) (17.6 +/- 7.2 
days) compared to patients who were allowed to heal by secondary 
intention (n=18) (61.2 +/- 35.8 days) (p<0.001) [9]. The secondary 
closure group also required a significantly fewer amount of follow-
up clinic visits (2.0 +/- 0.7) compared to the secondary intention 
group (8.4 +/- 6.2) (p<0.001) [9]. Similarly, study by Walter et al, 
demonstrated a shorter healing time in patients who underwent 
secondary closure (n=35) (3.2 +/- 3.7 days) compared to patients 
allowed to heal by secondary intention healing (n=6) (71.8 days +/- 
7.6) [11].

Debridement and immediate re-closure further improves upon 
secondary re-closure in management of dehisced cesarean laparotomy 
wounds. Our series of 7 patients who underwent debridement and 
immediate re-closer, demonstrated a median healing time of 20 days 
in the Cox Proportional Model for time to event analysis, which was 
comparable to the simple mean healing time of the former studies, 
and a more accurate assessment for reporting time to healing. 
Further, immediate re-closure eliminates all together the period 
of secondary intention healing, which may prolong the period of 
disability, increase postoperative clinic visits, and take an emotional 
toll on affected patients. Both secondary closure and immediate re-
closure do carry the risks associated with anesthesia and surgical 
intervention, which is not present with wound packing, however, it 
is within the purview of the study authors, that the benefit of surgical 
management, namely debridement and immediate re-closure, far 
outweigh the surgical risk. The risks and benefits of all methods of 

managements should be discussed with patients, when deciding the 
means of management that is best for them.

Limitations
There are a few significant limitations to this study. While one can 

observe a trend of complete healing in all 7 patients after debridement 
and immediate re-closure, it may be difficult to interpret the final 
message due to the limited sample size. Further, the lack of a control 
group of patients undergoing secondary closure may be considered a 
limitation to this study. More studies are warranted to examine such 
trends in a larger population and compared to a standard control. 
Future studies may also assess the differences in length of hospital 
stays, postoperative clinic visits, health care costs, as well as the effect 
of BMI on these two approaches to wound closure.

Conclusion
Operative management, including debridement of all non-

viable tissue and immediate re-closure, is successful with a median 
time to heal of 20 days in our patients who had a mean BMI of 45. 
Patient risk factors including DM and smoking were not predictive 
of longer healing times. If optimization of skin preparations, type 
of laparotomy incision, multi-layer abdominal wall closure and 
closure materials during perioperative period fail to prevent cesarean 
laparotomy dehiscence, post-operative debridement and immediate 
re-closure may serve as an excellent option for management.
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