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INTRODUCTION 

Cesarean section (CS) is the most common surgical 

procedure performed during reproductive years in 

women and recently there has been increase in CS rate 

globally. However, despite being one of the most 

commonly performed surgical procedure; the preferred 

surgical techniques are not standarized.
[1]

 

 

A suprapubic low-transverse skin incision is the most 

commonly employed incision on the abdomen for a 

CS.
[23]

 Skin closure forms a fundamental step at the end 

of the CS. Patients postoperative pain, wound healing, 

recovery, cosmetic outcome, and satisfaction of patient 

and surgeon are ultimately influenced by a perfectly 

closed skin incision.
[4]

  

 

Traditionally, after CS skin is most commonly closed 

with suture materials. Staples have been found to be 

suboptimal compared to sutures used to close skins.
5
 

However, Skin closure with suture materials have many 

draw backs e.g. it carries risk of needle stick injury, 

suture track formation and risk of wound dehiscence 

after tensile strength of suture is over and for many 

sutures, patient have to revisit to hospital for sutures 

removal.  

 

Adhesive glue (n-butyl-2-cyanoacrylate) is a tissue 

adhesive that has been used as an alternative to sutures 

for several decades in different conventional surgical 

procedures with small incisions and cut injuries. 

Adhesive is the latest addition for CS skin closure. 

Adhesive glue (Dermabond™, Ethicon, USA)) is a 

liquid monomer that forms a strong tissue bond with a 

protective anti-bacterial barrier that adds strength to the 

wound. Adhesive glue has many advantages like quicker 

application; it forms an antibacterial coating and no risk 

of needle stick injury. In addition, patients don’t have to 

come for another visit for removal unlike sutures.
[6,7]  

 

Review on outcome on wound closure with adhesive 

glue are available in laparoscopic surgery, breast surgery, 

thyroid surgery, paediatric injury repair, and hand 

surgery with optimum outcome
[8-12]

 This review was 

conducted to summarize the  ajo      that   compare 

adhesive glue with sutures for closure wounds in 

caesarean sections. 
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ABSTRACT 

Background-Caesarean section (CS) is one of the most common surgeries performed globally and the trend has 

been increasing across countries. Conventionally, the skin incision in CS is closed with suture materials. Recently 

adhesive glue has been promoted as method for skin closure after surgery and also after CS. Aims-To summarize 

the current evidence that compare adhesive glue to sutures in caesarean section skin closure in the form of wound 

complication rate, postoperative pain and overall patient satisfaction Methods-This systematic review was carried 

out, including PubMed, Google Scholar, and EBSCO that examining clinical trials comparing adhesive glue and 

suture materials for skin closure in CS. Results-The review included two randomized controlled trials and 3 

observational studies that compared adhesive glue to sutures for skin closure in caesarean section. Adhesive glue 

has insignificant trends towards lower cumulative wound complication rates with similar cosmesis and pain scores 

when compared to nylon sutures but has similar results when compared to monofilament epidermal sutures. 

Conclusion-Caesarean section skin closure using adhesive glue or a suture had similar results but non-significant 

bette  outco e with adhesive glue. Both the  ethod can be e ployed based on su geons and patients’ p efe ences. 
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METHODS 

  syste atic  eview was ca  ied out  including  ub ed  

 oogle  chola   and  B    using   the following terms 

in different combinations: Skin closure, caesarean 

section, adhesive glue, Dermabond, Suture. We included 

all full texts randomized controlled trials, observational, 

and experimental studies which compare adhesive glue 

versus sutures for caesarean section skin closure. We 

extracted the data, and then the autho  s na es  yea  and 

 region of publication, the study type, period of study, and 

the result were reported (Table 1). 

 

RESULTS 

 he sea ch of the  entioned databases  etu ned a total of 

    studies   igu e    that we e included fo    title and or 

abstract screening which led to exclusion of 375 articles. 

The remaining 110 publications full-texts were reviewed. 

The full-text revision found 64 articles irreverent, 36 

duplicated and incomplete full text in another five 

articles. Five studies were en olled fo  final data 

ext action   able   .  The included studies had different 

study designs.  i st t ial by   Cheng HH et.al
[13]

 aimed to 

evaluate to compare the efficacy of tissue adhesive plus 

interrupted nylon sutures versus interrupted nylon 

sutures alone for wound closure in Caesarean section 

wound in terms of cosmesis, wound complication rates, 

pain score by patient, and surgeon satisfaction. The study 

was a non-blinded, randomized controlled trial involving 

80 subjects who were randomised into two groups for 

wound closure, namely, with interrupted vertical 

mattress nylon sutures or the tissue adhesive plus nylon 

sutures. There was no difference of wound Evaluation 

Scale between the groups which was assessed by plastic 

surgeons (total mean score, 1.3 vs. 1.0; p=0.31). Wound 

outcome, pain and cosmesis scores rated by patients 

using VAS were similar between the two groups. The 

Second trial
[14]

 was more focussed to compare the 

adhesive glue and monofilament suture. One hundred 

and ten women were randomized between two groups 

and their basic and surgical characteristics were similar 

with one group to received skin closure by adhesive glue 

and other by monofilament suture. Although skin closure 

using glue or a monofilament synthetic suture had 

similar results but su geons’ satisfaction with the glue 

technique was significantly higher than the suture group 

(P=0.003). No significant differences were observed 

between the groups in terms of postoperative outcome 

including surgical site infection and blood loss. Study by 

Siddiqui DS et al.
[15] 

was a retrospective review and 

recommended larger randomized controlled trials. 

Another retrospective chart review 
16

 included more than 

400 caesareans, both scheduled or emergency and 

primary or repeat caesareans to compare the outcome 

between glue and suture and observed that tissue 

adhesive may be useful for skin closure of Pfannenstiel 

skin incisions after caesarean delivery with no increase 

in wound complication rates.  

 

 

 

DISCUSSION 

Millions of surgical procedures are conducted around the 

world each year. Most of the surgical wounds heal by 

primary intention where wound edges are brought 

together with sutures materials to facilitate tissue 

healing. Suture enables meticulous skin closure, but skin 

may react to sutures and most of them usually require 

removal. Tissue adhesives (glues) offer the advantages 

that suture removal is not required at a later date and 

there is no risk of needle stick injury to the surgeon or 

assistant. Tissue adhesives have been used in various 

forms for many years. The early adhesives were 

appropriate for small superficial lacerations, incisions 

and cuts, but their limited physical properties prevented 

use in the management of other larger wounds.
[18]

 

 

Currently, the two most common options for skin closure 

with Pfannenstiel incision are staples and subcuticular 

suture. Systematic review and meta-analysis comparing 

staples and subcuticular suture for skin closure in CS 

shows that staple closure is associated with shorter 

duration of surgery but has a twofold higher risk of 

wound infection or separation.
[19]

 

 

A recent Cochrane review on tissue adhesives for closure 

of surgical incisions, which included 14 randomized 

clinical trials, indicated less skin dehiscence and 

significantly faster closure with sutures compared with 

the tissue adhesives.
[20] 

However, only one randomized 

controlled trial in this review included surgical incisions 

more than 4 cm.
[21]

 Tissue adhesive as an option for 

closure of skin incision has the potential advantages of a 

waterproof barrier, antimicrobial properties, rapid 

application and repair time, no need for removal of 

staples, cosmetically similar results at 12 months post 

repair, and acceptance by patients.
[22,23]

 However, it is 

rarely used in caesarean section, one of the most 

common surgeries performed worldwide. This may be 

due to the lack of clinical experience with tissue adhesive 

application for skin closure of Pfannenstiel incisions 

after caesarean delivery.
[17]

 

 

It is important that clinical decision-makers are able to 

make evidence based -informed decisions regarding the 

use of tissue adhesives to close cesarean section wound 

closure. As tissue adhesives become more widely used in 

various surgeries this update is required to summarize 

the current evidence that compare adhesive glue to 

subcuticular suture in caesarean section skin closure. 

 

In 2015, Cheng et al.
[13]

 conducted the initial randomised 

controlled trial comparing the use of Dermabond and 

interrupted nylon sutures versus nylon sutures alone for 

wound closure in Caesarean sections. An insignificant 

favourable trend was seen towards Dermabond in terms 

of overall pain and cosmesis. The study found that 

overall complication rates were comparable in the two 

groups after 4 weeks of operation; there was a favourable 

trend of fewer overlapping wounds and low rate of 
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infection in Dermabond group, which reached statistical 

significance on day 5 after operation. 

 

Daykan Y et al.
[14]

 observed that closure of skin incision 

after CS with glue is as good as with sutures based on 

POSAS performed 8 weeks after surgery. Total operating 

time was similar between the sutures and glue groups so 

was the SSI, length of postoperative hospitalization, and 

wound disruption rate. However, authors did a survey 

amongst surgeons wherein they found that surgeons were 

more satisfied with the suture technique. Authors 

concluded that skin closure with glue following CS has 

similar results to subcuticular sutures. Both methods can 

be used interchangeably based on surgeon and patient 

preferences. 

 

Siddiqui et al.
[15]

 investigated wound separation and SSI 

rates with glue compared to staples and subcuticular 

sutures. The major finding of the study was that it was 

feasible to use Dermabond with Pfannenstiel skin 

incision and the rate of wound complications was similar 

when comparing Dermabond with suture or staples. The 

overall wound complication rate among the cohort was 

7%, consistent with CDC citation for high-risk 

population.
[24]

 Similar observations were made by Kwon 

JY et al.
[16]

 and Tan SQ et al.
[17]

 

 

Table 1: Author, Year of publication, Country, Methodology and Results. 

Author, Publication 

year, country 

Methods Results and conclusion 

Cheng H H et al. 2015 

Hong Kong
[13]

 

A non-blinded randomised controlled trial 

involving 80 subjects undergoing elective 

Caesarean section with suprapubic transverse 

skin incisions. The subjects were randomised 

into two groups (40 in each group) for wound 

closure, namely, with interrupted vertical 

mattress nylon sutures or the tissue adhesive 

(2-octyl cyanoacrylate, Dermabond) plus 

nylon sutures. Objectives was to compare the 

efficacy of using additional tissue adhesive 

with interrupted nylon sutures versus nylon 

sutures alone for wound closure in CS wound 

in terms of cosmesis, wound complication 

rates, pain score by patient, and surgeon 

satisfaction 

A trend of higher complication rate was 

observed in Nylon suture group (30% vs. 

15%; p=0.18) compared to glue. 

Subgroup analysis also showed that the 

cumulative complication rate was 

significantly higher in the Nylon suture 

group on postoperative day 5 compared 

with adhesive glue group (30% vs. 10%; 

p=0.05). The pain and cosmesis scores 

showed an insignificant trend of being in 

favour of glue group, on postoperative 

day 14. Adhesive glue in addition to 

interrupted nylon sutures showed an 

insignificant favourable trend towards 

lower cumulative wound complication 

rate with no significant differences in 

cosmesis or pain score. 

Daykan Y et al. 

(2017), Israel.
[14]

 

This was a double blind randomized 

controlled trial in which pregnant women 

undergoing elective CS were randomly 

assigned to skin closure with glue or with a 

monofilament synthetic suture. The 

subcutaneous tissue was sutured for all 

patients. Outcome assessors were blinded to 

group allocation. Scars were 

evaluated at 8 weeks. Primary outcome 

measures were Patient and Observer Scar 

Assessment Scale scores (POSAS score). 

Secondary outcome measures were surgeon 

satisfaction, duration of surgery, duration of 

hospitalization after the caesarean delivery, 

and complications of surgical site infection or 

wound breakdown (hematoma or seroma). 

One hundred four women were included to 

achieve a clinically significant effect with a 

power of 80%. 

Demographic characteristics of the 

participant women were similar 

in both the groups. Su geons’ sco es 

regarding closure time (P =0.181) and 

final closure appearance (P=0.082) did 

not differ between groups. However, the 

mean satisfaction score was higher for 

the suture group (P=0.003). No 

significant differences were detected 

between the suture and glue groups in 

patients with haemoglobin decrease 2 

g% (P=0 .646), need for blood 

transfusion (P =0.314), operative time 

(P=0.515), postoperative fever (P = 1), 

and prolonged hospitalization time >5 

days (P = 1) in either group.  

No differences in subjective and 

objective scar ratings were detected 

between the groups at 8 weeks after 

surgery. The study observed that skin 

closure with glue following CS had 

similar results to subcuticular sutures.  

Both methods can be used 

interchangeably based on surgeon and 

patient preferences. However authors 

suggested further randomized controlled 
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trials focusing on long-term cosmetic 

results of these techniques.  

Siddiqui DS et al. 

(2013), USA.
[15]

 

This was a retrospective review to compare 

the rates of wound separation and surgical 

site infection (SSI) after caesarean section 

(CS) where Pfannenstiel skin incision was 

closed with Dermabond, staples, or suture. 

Differences in outcomes between the 

Dermabond and staples as well as Dermabond 

and suture were tested. 

Baseline maternal characteristics were 

similar in the three groups. There was no 

significant difference among the groups 

with regards to estimated blood loss, pre 

and postoperative haemoglobin, and 

operative time. Overall wound 

separation rate was 7% (15/211); with 

Dermabond group, it was 5% (4/85) 

versus 13% (10/76) for the staple group 

(p = 0.090) and 

versus 2% (1/50) for the suture group 

(p= 0.651). All the cases of wound 

separation were minor. The study 

recommended large, well-designed 

randomized controlled trials comparing 

tissue adhesives and alternative methods 

of closure. 

Kwon JY et al. (2018), 

Korea.
[16]

 

A retrospective chart review was undertaken 

of all patients who underwent caesarean 

delivery via Pfannenstiel skin incision to 

evaluate the safety and efficacy of n-butyl-2-

cyanoacrylate (NBCA) tissue adhesive in 

caesarean delivery by comparing it with the 

safety and efficacy of subcuticular suture 

closure. A total of 209 patients had adhesive 

glue closure and 208 patients had suture 

closure. Wound complications and 

Vancouver scar scale (VSS) scores were 

compared between the 2 groups. 

There were no significant differences 

between the two groups in indications 

for caesarean deliveries or number of 

previous caesarean deliveries. Incidences 

of wound disruption and infection were 

also similar between the two closure 

groups (p = 0.322 and 0.997, 

respectively). The rate of wound 

complications was 3.4% in the NBCA 

group and 5.3% in the suture group. All 

complications healed uneventfully with 

topical antibiotics or closure strips. 

VSS scores at 6–8 weeks after operation 

were not significantly different between 

the two groups (p = 0.858). These results 

were corroborated by propensity score-

matching analysis. The authors observed 

that despite their many advantages, 

tissue adhesives have not been widely 

used for skin closure in caesarean 

section. The authors concluded that use 

of NCBA in skin closure in caesarean 

delivery can achieve favourable cosmetic 

results with no increases in wound 

complication rates. 

Tan SQ et al. (2014), 

Paris.
[17]

 

A pilot study of 97 cases of Caesarean section 

performed by a single surgeon was done with 

50 caesareans closed with 2-octyl 

cyanoacrylate (2OC) closure versus 47 

suture closure with the objective to assess 

keloid formation after Caesarean sections, as 

well as the safety and efficacy of 2OC for 

skin closure in Caesarean sections 

Keloid formation was not statistically 

significant (2OC 24.0% versus S 14.9%, 

p=0.382). Mean operating time was 

similar (2OC 34.1±7.2 minutes versus S 

32.7±7.2 minutes, p=0.33). Wound 

infection rate was similar (2OC 2.0% 

versus S 2.1%, p=0.939). More women 

experienced adverse peri-wound 

conditions with suture closure (2OC 

2.0% versus S 6.4%, p=0.303). No 

woman experienced wound dehiscence. 

2-octyl cyanoacrylate has similar 

efficacy to suture skin closure in terms 

of keloid formation, operating time, 

wound infection and adverse peri-wound 

conditions. It can be a safe alternative for 
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Caesarean section skin closure. 

 

 
Figure 1: PRISMA flow diagram of studies’ Screening and Selection of systematic review. 

 

CONCLUSION  

Skin closure with glue following CS has similar results 

to subcuticular sutures and superior to nylon sutures. It 

seems to be a safe alternative option for skin closure in 

Caesarean sections. Both methods can be used 

interchangeably based on surgeon and patient 

preferences. Future large scale randomized controlled 

trials focusing on long-term cosmetic results and cost 

effectiveness of these techniques is still needed.  
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