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AbstrAct
What is already known on this subject? AND What does this study add?   Obesity is associated with increased cesarean section delivery rates and 
surgical site wound complication with associated increased post-operative morbidity, post-operative pain and length of hospital stay. What does 
this study add? Negative pressure wound therapy (NPWT) technology could be used as a prophylactic measure to reduce surgical site wound 
complications in obese women undergoing cesarean section by immediate postoperative application in clean-contaminated, closed surgical 
incisions.
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INtrODUctION
Obesity, defined as body mass index (BMI, calculated as weight (kg)/ 
[height (m)] 2) of 30 kg/m2 or greater, is a common medical comor-
bidity of pregnancy affecting one third of reproductive-aged women. 
Maternal obesity is also a well-recognized risk factor for dysfunctional 
labor and cesarean delivery with a cesarean section rate of 33% in obese 
women with BMI of 30 or greater and 43% in women with BMIs of 40 
or greater.1

 Obesity is an independent risk factor for post-operative sur-
gical site wound complications. The risk of post-cesarean surgical site 
wound complications has been shown to double for every 5 unit in-
crease in body mass index (BMI) above 30 kg/m, occurring in about 
10% of obese women undergoing caesarean section despite prophylactic 
strategies (e.g. antibiotics).2

 Wound healing is a sequence of physiologic events that in-
clude inflammation, epithelialization, fibroplasia, and maturation. Fail-

ure of wound healing at the surgical site can lead to seroma, hematoma, 
wound dehiscence, incisional hernia and surgical site infection.3

 Surgical wound dehiscence (SWD) is defined as partial or to-
tal separation of previously approximated wound edges, due to a failure 
of proper wound healing up to and including 30 days postoperatively).4 

 Wound dehiscence according to the Centers for Disease Con-
trol and Prevention definition classifies dehiscence as surgical site infec-
tion regardless of whether the dehiscence is confirmed as microbial or 
of a non-microbial nature.5

 It is divided into Superficial dehiscence involving the skin 
wound alone, with the rectus sheath remaining intact and Full thickness 
dehiscence where the rectus sheath fails to heal and bursts, with protru-
sion of abdominal content “burst abdomen”.6

 Wound complication, even if not accompanied by an infec-
tion, is a significant cause of postoperative morbidity following cesarean 
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delivery. In addition to the increased cost of care, there is the inconve-
nience of therapy, increased postoperative pain and convalescence, as 
well as difficulty with activities of daily living.7

 It is logical to employ novel risk reducing approaches includ-
ing negative pressure wound therapy at the time of surgery that may 
prevent wound complications and to ensure that there is a demonstrable 
benefit to their use for wound complication prophylaxis.8

 Negative pressure wound therapy (NPWT), also known as 
a vacuum assisted closure (VAC), involves the controlled application 
of sub-atmospheric pressure to the local wound environment, using a 
sealed wound dressing connected to a vacuum to promote healing by 
primary intention by reducing the risk of hematoma / seroma due to 
improved lymphatic drainage and reduces the risk of wound dehiscence 
by decreasing the lateral and shear stress on sutures and decreasing bac-
terial load and wound fluids and by increasing blood flow, oxygenation, 
angiogenesis, and epithelialization.9

 Recent NICE medical technologies guidance supports the 
case for adopting negative pressure wound dressings for closed surgical 
incisions. They are associated with fewer surgical site infections, sero-
mas and wound dehiscence compared with standard wound dressings.10

 On the contrary, RCOG review of clinical effectiveness and 
guidelines showed no relevant evidence regarding the clinical effec-
tiveness of negative pressure wound dressings versus different surgical 
dressing types was identified.11

 A significant reduction in wound dehiscence on the basis of 
pooled data from 16 studies showed a benefit of the NPWT system com-
pared with standard care in closed surgical incisions was demonstrated 
by a meta-analysis by Strugala in 2017.12

 The 2020 Cochrane review of negative pressure wound thera-
py for surgical wounds healing by primary closure found fourteen stud-
ies which reported on dehiscence, the evidence suggested no clear dif-
ference between NPWT and standard dressing.13

 Hence, it was prudent that we further study the effectiveness 
of Negative pressure wound therapy on closed surgical wounds..

AIm / ObjectIves
The objective of this study is to determine whether negative pressure 
wound therapy reduces the risk of post-cesarean wound dehiscence 
among obese women compared with standard surgical wound care.

reseArch qUestION
Does negative pressure wound therapy reduce the risk of post-cesarean 
wound dehiscence among obese women compared with standard surgi-
cal wound care?

research hypothesis

In this study we hypothesize that negative pressure wound therapy re-
duces the risk of post-cesarean wound dehiscence among obese women 
compared with standard surgical wound care.

methODOlOgy
Patients and Methods/ Subjects and Methods/ Material and Methods

type of study

Randomized controlled trial (RCT).

study setting

This study will be conducted at Ain Shams University Maternity Hos-
pital.

study Period

This study will be conducted in the period from July 2020 till the re-
quired number of study subjects is recruited and all eligible patients fin-
ish the work up planned in our study.

study Population

This study will be conducted on women undergoing cesarean section at 
Ain Shams University Maternity Hospital.

Inclusion criteria

Age

18 or older.

bmI

30 kg/m2 or greater (calculated by the weight in kilograms divided by 
the height in meters squared).

Undergoing Cesarean section through a Pfannenstiel incision.

exclUsION crIterIA
Prolonged Rupture of membranes >18 hours as it is an independent risk 
factor for impaired wound healing .

Intra Amniotic Infection

Both bacteria and endotoxins can lead to the prolonged elevation of 
pro-inflammatory cytokines and elongate the inflammatory phase, in-
creased level of matrix metalloproteases (MMPs), a decreased level of 
the naturally occurring protease inhibitors occurs. This shift in protease 
balance can cause growth factors that appears in chronic wounds to be 
rapidly degraded.

severe Anemia(impaired tissue oxygenation)

Vasculopathies as in hypertension/pre-eclampsia, pre-gestational / 
gestational diabetes mellitus, smoking and substance abuse.(due to im-
paired tissue perfusion and oxygenation)

Prolonged steroids therapy as in sle, ItP

Systemic steroids are well-known to inhibit wound repair via global 
anti-inflammatory effects and suppression of cellular wound responses, 
including fibroblast proliferation and collagen synthesis)

 Intraoperative complications as bladder or bowel injury , 
placenta previa / accreta, difficult fetal extraction , ovarian cysts, pelvic 
abscess(which would lead to prolonged operative time and intra-opera-
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tive blood loss)

 Intra-abdominal or subcutaneous drain as they are alternative 
drainage methods.

sAmPlINg methOD
convenient sample

Sample size: The study will include 260 patients divided into 2 groups 
of 130 patients each.

Sample size justification: Using PASS II program for sample size cal-
culation and according to a previous study done by the expected rate of 
wound dehiscence in intervention group =2.6%  and in control group 
=11.6%, a sample size of 130 women /group can detect this difference 
with power 80% and α-error 0.05. 

ethical considerations

The study will be performed after ethical committee approval, the study 
protocol will be explained to the patients, and written informed consent 
will be obtained from the patients

Study interventions: All patients participated in this study will undergo 
the following procedures:

Full history Including

Personal history: Name, age, ethnicity and special habits of medical im-
portance (smoking or substance abuse).

Obstetric history: Gravidity, parity, last menstrual period , gestational 
age at time of delivery, previous cesarean delivery, prolonged rupture of 
membranes (>18 hours), pre-operative fever and pre-operative diagno-
sis of intra-amniotic infection. 

Medical history: Presence of chronic hypertension, pregnancy induced 
hypertension or pre-eclampsia, pre-gestational or gestational diabetes, 
chronic liver or kidney diseases, maternal auto-immune disease, hae-
moglobinopathy e.g. sickle cell anemia or long-term steroid use (more 
than 3 months).

Surgical history: History of SSI, previous abdominal or pelvic surgeries. 

examination

Measurement: Weight, height, body mass index (BMI) (calculated by 
the weight in kilograms divided by the height in meters squared), blood 
pressure and temperature.

laboratory Investigations

CBC

PT, PTT, INR. 

Random blood sugar (RBS).

Liver function tests (LFT).

Kidney function tests (KFT).

 Informed written consent will be obtained from female pa-
tients meeting the selection criteria after full explanation of the study 

procedure.

 All patients will receive standard antibiotic prophylaxis as per 
ACOG protocol for women with (BMI >30 kg/m2): a dose of 2 g ce-
fazolin intravenous infusion at least 30 to 60 minutes prior to the skin 
incision.

 Cesarean section will be done through a Pfannenstiel inci-
sion.

 Closure of the incision by interrupted PROLENE Polypropyl-
ene Sutures (non-absorbable, mono-filament suture material).

 Wound dressing will be applied in a sterile fashion.

The intervention group: placement of a sterile multilayer dressing 
(gauze and occlusive adhesive tape) over the closed incision. The dress-
ing’s tubing will then be attached to a compact, portable negative-pres-
sure therapy unit (Yuwell 7E-A portable suction unit) that will deliver 
-80 mm Hg of continuous pressure to the dressing and will remove exu-
dates into a disposable canister for 4 days. 

The control group: use of traditional sterile wound dressing of gauze 
and tape for 4 days.

Post-operative data will be collected immediately post-operative and 
through follow up visits up to 30 days post-partum including: 

Type dressing used (categories included gauze with tape or EPNDS).

Postoperative hemoglobin level.

Degree of post-operative pain assessed by Wong–Baker Faces pain 
rating scale. 

Length of hospital stay (standard hospital stay will be 4 days unless 
complications occur).

Need for post-operative antibiotic. 

Readmission due to surgical site infection. 

Type of the surgical site wound complication.

In the case of SSI in either groups the patient will be managed as follows

The patient will be re-admitted and will be subjected to:

Lab investigations: (Full blood count, liver functions, kidney functions, 
fasting and post prandial blood glucose levels ,coagulation profile)

 Wound discharge culture and sensitivity

 In case of persistent fever or suspected endometritis and in-
tra-abdominal communication the patient will be subjected to imagin-
ing by trans-vaginal ultrasound, abdominal x-ray and pelvi-abdominal 
CT with contrast if needed.

 Small hematomas and seromas will resorb without surgical 
interventions with frequent wound dressing. 

 Larger hematomas might need evacuation of the clot under 
sterile conditions, ligation or cauterization of bleeding vessels, and re-
closure of the wound. 
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 Larger seromas will evacuated by needle aspiration. To pre-
vent re-accumulation, compression dressings will be applied.

 Superficial infection such as cellulitis will be treated with an-
tibiotics. Options for oral antibiotics include dicloxacillin, cefadroxil, 
cephalexin, and clindamycin to cover beta-hemolytic streptococci and 
methicillin-sensitive Staphylococcus aureus (MSSA).

 Wound separation will be managed by. Dressing changes sev-
eral times daily will be performed, placing moistened gauze into the 
wound with covering by dry gauze. After the wound is clean they will be 
subject to delayed closure .Infected wounds will be left open to heal by 
secondary intention.

 If the wound has purulent drainage, incision and drainage, 
sharp debridement until healthy tissue is identified and wound explora-
tion to confirm the integrity of fascia will be done.

 Fascial dehiscence is a surgical emergency and requires fur-
ther wound exploration and closure. 

 Necrotizing fasciitis will be managed by surgical exploration 
and debridement of necrotic tissue in addition to broad-spectrum an-
tibiotic therapy including agents effective against aerobes, including 
methicillinresistant Staphylococcus aureus, and anaerobes. Acceptable 
choices for antibiotics are vancomycin, linezolid, or daptomycin com-
bined with one of the following options: (piperacillin-tazobactam, car-
bapenem, ceftriaxone plus metronidazole, fluoroquinolon plus metroni-
dazole). 

 Endometritis will be treated by clindamycin (900 mg intrave-
nously every 8 h) plus gentamicin (1.5 mg/kg [ideal body weight] every 
8 h). Ampicillin may be added to the regimen for better coverage of 
enterococcus.

Outcome measures

Primary outcome: The incidence of wound dehiscence defined as the 
separation of the incision line prior to complete healing resulting in an 
open wound on the day of removal of the stitches(7th day).

Secondary outcomes: 

The incidence of surgical site infections (as defined by the CDC).

SSIs is divided into incisional SSI and organ/space SSI up to 30 days 
post-operative. with at least one of the following: 

Purulent drainage, with or without laboratory confirmation, from 
the superficial incision. 

Organisms isolated from an aseptically obtained culture of fluid or 
tissue from the superficial incision.

At least one of the following signs or symptoms of infection: pain or 
tenderness, localized swelling, redness, or heat and superficial inci-
sion is deliberately opened by surgeon, unless incision is culture-
negative

Diagnosis of superficial incisional surgical site infection (SSI) by 
surgeon or attending physician. 

Incisional SSI is further divided into superficial and deep incisional 
SSI. Superficial Incisional Surgical Site Infection involves skin or 
subcutaneous tissue cellulitis, seroma and hematoma. Deep Inci-
sional Surgical Site Infection involves deep soft tissues such as fascia 
or muscle within incision. Organ/Space Surgical Site Infection in-
volves any part of the anatomy other than the incision. 

Degree of post-operative pain.

Length of hospital stay.

Need for readmission.

Further need for postoperative antibiotics.

Incidence of peri-incisionl skin blistering.

Patient mobility.

stAtIstIcAl ANAlysIs
The collected data will be coded, tabulated, and statistically analyzed us-
ing IBM SPSS statistics (Statistical Package for Social Sciences) software 
version 22.0, IBM Corp., Chicago, USA, 2013. Descriptive statistics will 
be done for quantitative data as minimum& maximum of the range as 
well as mean ± SD (standard deviation) for quantitative normally dis-
tributed data, while it will be done for qualitative data as number and 
percentage. Inferential analyses will be done for quantitative variables 
using Shapiro-Wilk test for normality testing, independent t-test in cas-
es of two independent groups with normally distributed data. In qualita-
tive data, inferential analyses for independent variables will be done us-
ing Chi square test for differences in between. ROC curve will be used to 
evaluate the performance of different tests. The level of significance will 
be taken at P value < 0.050 is significant, otherwise is non-significant.
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