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ABSTRACT

Background

Skin wound closure is an integral step of caesarean section. Various skin wound closure
techniques have been used. However, there is no definite evidence regarding the ideal method
for skin closure during Caesarean section. This study, therefore, aimed to compare the use of
tissue adhesives with subcuticular absorbable sutures for skin wound closure and to determine

patient satisfaction and cosmetic outcomes with each technique.

Methods

This was a two-arm single-blinded superiority randomized controlled trial. Women who had
undergone elective cesarean section and met the inclusion criteria were recruited from the
antenatal clinic of the University College Hospital, Ibadan. The participants were randomized
into either skin closure with Dermabond tissue adhesive (intervention) or Vicryl 2/0 sutures
(control). A total of 192 participants were randomized in the study, with 96 participants in

each arm.

Results

A total of 185 participants completed the study (Control-92, intervention-93) and were
included in the analysis. The mean age of the participants was 32.4 (SD+5.37) years.
Approximately 88.9% of the participants had above the primary level of education, mostly
Yoruba, by tribe. The patients’ assessment of the cosmetic outcome of their surgical wound
was significantly better for tissue adhesives (p=0.008), whereas there was no difference when

it was assessed by the plastic surgeon (p=0.50) via the findings from the POSAS.
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Additionally, there was no significant difference in patient satisfaction with their scar
following each closure technique (p=0.27). The additional analgesia requirement in the first 24
hours after surgery (p<0.001) and the duration of skin wound closure (3.32 min £2.27 for tissue
adhesives; 6.52 min £2.97 for sutures; p<0.01) were significantly lower in the tissue adhesive
group. There was no significant difference in the rate of wound complications between the

groups.

Conclusion

The cosmetic outcome and patient satisfaction with tissue adhesive are not superior to those
with the use of subcuticular sutures. However, pain control and the speed of skin wound

closure were significantly better with tissue adhesives.

Trial Registration

Trial registration was performed online via the Pan African Clinical Trials registry at

https://pactr.samrc.ac.za and was retrospectively registered with the registration number

PACTR202308768448394. Registered on 14" August 2023. Details of the study data and

protocol can be accessed from the corresponding author.

Keywords: “2-Octyl cyanoacrylate”,” Caesarean section”, “Cyanoacrylate”, “Dermabond”,

“Subcuticular suture”, “Tissue adhesive”, “Tissue glue”, “Vicryl
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Wound closure has remained an important aspect of surgery. This is because the restoration
of tissue integrity is highly important in the process of wound healing.! Wound healing by
primary intention occurs following the approximation of wound edges with sutures, staples,
and other mechanical devices, including adhesive tapes and tissue adhesives.? These wound
closure techniques differ in their methods of application, removal, degree of inflammatory

reaction, infection rate, mechanical properties, and cosmetic results.?

Surgical sutures have traditionally been described as products that are made with natural or
synthetic, absorbable or nonabsorbable strands, purified ribbons of animal intestines, silk
filaments, textiles, and steel. Ideally, they should be inert, nonantigenic, nonpyrogenic, and
nontoxic to be useful for joining the ends of a wound and favouring its healing.>* Polyglactic
acid (Vicryl) is currently widely used as an absorbable suture material. It is a synthetic,
braided polymer. Polyglactic acid is much less reactive and better able to resist infection from
contaminating bacteria. It has excellent safety and maintains at least 50% of its tensile strength

for approximately 25 days.*

In the past, topical cyanoacrylate adhesives were used in combination with or as an alternative
to sutures in wound closure. The adhesive remains liquid until it is exposed to water or water-
containing substances/tissues, after which it polymerizes and forms a bond with the
underlying surface. The tissue adhesive has been shown to act as a barrier to microbial
penetration as long as the adhesive film remains intact.’ Tissue adhesives such as Indermil
and Histoacryl were the first medical-grade glues to be used, and these are composed of n-
butyl cyanoacrylate. They were effective but had the disadvantage of having to be stored in

the refrigerator, were exothermic so they stung the patient, and the bond was brittle.%’
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Currently, the longer chain polymer 2-octyl cyanoacrylate is the preferred medical-grade
adhesive. It is available under various trade names, such as LiquiBand, SurgiSeal, FloraSeal,

and Dermabond.?

Dermabond tissue adhesive (Ethicon Inc., Somerville, NJ) is a liquid monomeric formulation
of 2-octyl cyanoacrylate that undergoes an exothermic reaction upon exposure to moisture,
changing to polymers that form strong tissue bonds. It has the advantages of being more
flexible, making a stronger bond, and easier to use. The longer side chain types, for example,
the octyl and butyl forms, also reduce the degree of tissue reactions.”® The adhesive film
formed from the polymerization of the liquid produces a strong tissue bond with a protective
barrier that adds strength and inhibits bacterial infection. An in vitro study revealed that glue
inhibits both gram-positive (methicillin-resistant Staphylococcus aureus and S. epidermidis)
and gram-negative (Escherichia coli) bacteria.” In addition, tissue adhesives have the
potential advantages of rapid application and repair time. Scant evidence is available
regarding wound outcomes following the use of tissue adhesives for skin closure at caesarean

section despite their widespread use in other surgical specialties. *!!

Caesarean section (CS) is one of the most common major surgical procedures performed
worldwide and is the most common surgical procedure among women of reproductive age.'?
Over the years, the rate of this procedure has risen exponentially. Importantly, skin wound
closure influences several aspects of the postoperative course of patients, including
postoperative pain, wound healing, cosmetic outcomes, and patient satisfaction.!* Despite
this, there is currently no definite evidence regarding the best method for skin closure after

CS."*"15 Compared with traditional sutures, tissue adhesives have been used in various other



109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

surgical specialties, and studies have shown their benefits.!®"!8 However, very few studies
have been performed among the obstetric population and black people.!” Some studies
revealed that the use of tissue adhesives was associated with less postoperative pain, a shorter
operation time, and greater patient satisfaction than the use of sutures.’’?> The cosmetic
outcomes and wound complications, including hematoma, seroma, wound separation
dehiscence, infection, closure time, and operation time, have also been studied, with
dissenting findings.'® Therefore, the results of these studies and clinical trials have been
inconclusive, and the selection of skin closure material is still the choice of the surgeon, the

area of skin closure, and other factors, such as patient and wound factors. '8

The available literature, therefore, leaves some knowledge gaps to be filled. Some of these
include the heterogeneous nature of the study methodologies as well as the retrospective
nature of some of the studies, with the associated limitations of selection and recall bias.
Additionally, no study has compared the outcomes of the use of tissue adhesives and sutures
for caesarean section in black populations in light of the differences in skin properties (higher
total epidermal water loss, variable blood vessel reactivity, decreased skin surface pH, and
larger mast cell granules compared with those in white-skinned populations) and wound
healing between black and white populations.?*** There are still no conclusive universal
recommendations on the optimal skin closure material.>> This study, therefore, compared the
cosmetic outcomes and patients’ satisfaction with skin wound closure via either tissue
adhesive or subcuticular absorbable sutures during elective cesarean section with the aim of
determining the effects of each skin closure technique on wound outcome in a dark-skinned

population.
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METHODS
Aim

The broad aim of this study was to determine the cosmetic outcome of the wound closure
technique and patient satisfaction with the use of tissue adhesives compared with subcuticular
absorbable sutures at discharge and 6 weeks post-operation. The specific objectives were to
assess the cosmetic outcome of the scar for each wound closure technique by an independent,
blinded observer; to determine the rate and types of wound complications associated with
each wound closure technique; and to assess patients’ satisfaction with each wound closure

technique and scar appearance of the wound.
Study design

The study was a single-blinded superiority randomized controlled trial. The participants were
randomized into two arms: tissue adhesive (Group 1) and subcuticular suture (Group 2) arms.
An independent observer, a consultant plastic surgeon experienced in wound assessment, was
blinded in the study to assess scarring via the verified Patient and Observer Scar Assessment

Scale (POSAS) tool.?¢
Study setting

The study was conducted at University College Hospital (UCH), Ibadan, Southwest Nigeria.
The UCH Ibadan is a tertiary health facility that offers multidisciplinary care to women in

Ibadan, Oyo state. It attends to patients, including junior and senior civil servants and other
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members of the populace. The services are provided by midwives, nurses, interns, resident

doctors, and consultants.

The obstetric wards of the department have a total of 94 bed spaces for admission. An average
of 3000 admissions occur per year, with approximately 900 caesarean sections performed
annually. Approximately one-third of these procedures are elective lower segment Caesarean
section, which makes up our study population. The study was conducted over a period of eight

months from August 2022 to March 2023 after the last trial participant was recruited.
Inclusion and exclusion criteria

Pregnant women who had an elective caesarean section that was 18 years and above and who
had the ability and willingness to provide consent and return for follow-up evaluation were
included in the study, while pregnant women with previous CS using a midline incision;
clinical signs of infection at the time of CS, which included fever, abdominal tenderness, and
foul-smelling vaginal discharge; uncontrolled diabetes mellitus (defined as haemoglobin Alc
> 6%, poorly controlled blood glucose measurements, and fasting glucose >95 mg/dl); history
of keloid formation; known hypersensitivity to the suture material or tissue adhesive used in
the protocol; tattoos on the studied skin area; BMI >30 kg/m? at recruitment; any disorders
requiring the use of chronic corticosteroids or immune suppressants; and other conditions that
impair wound healing, such as sickle cell anaemia, other causes of anaemia, HIV, were

excluded from the study.
Sample size calculation

This value was calculated via the following formula for superiority interventional studies:
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(1= p2)?

El-Maraghy et al. performed a similar study in 2021 in which cosmetic outcomes were

compared between Dermabond tissue adhesive and Monocryl.?’

Therefore, a: Type 1 error
rate=0.05; B: Type 2 error rate=0.2; p1: mean of the outcome in the tissue glue group =2.35;
o1: standard deviation of the outcome in the tissue glue group =0.48; p»: mean of the outcome

in the suture group= 2.62; o2: standard deviation of the outcome in the suture group =0.75;

and r: sample size ratio group 2/group 1 =1.

The power analysis for this study was based on the assumption that a 20% difference (5
points) in the POSAS score would influence clinical decisions regarding the preferred method
for skin closure, similar to a previous study that used this scoring system.?” The minimum
sample size for this study was 86 participants for each arm of the study, with a confidence
interval of 0.05 and 80% power. Given a 10% attrition rate, the expected sample size was 96

participants in each arm.
Randomization

Participants were recruited into the study after ensuring that they met the inclusion criteria for
the study. The recruited participants were randomized to either skin closure with tissue
adhesive (group 1) or suturing (group 2) on the day of surgery via a table of random numbers
generated from a computer-based program on www.randomization.com via randomization in
blocks of four. The generated random numbers were concealed in sequentially sealed opaque

envelopes. Allocation to either group was based on the group number in the sealed envelope.
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Blinding

This was a single-blinded trial in which an independent observer (plastic surgeon) who
assessed the scar appearance was blinded to the skin closure material used. This was
accomplished by taking photographs at a constant distance (60 cm) and focal length of a
camera (Galaxy A32; SM-A325F Camera- 64 MP, {/1.8) at 6 weeks for assessment by the

observer via the observer scale of the patient and observer scar assessment scale.

Study outcomes

a. Primary: These variables included the cosmetic appearance of the skin wound and patient
satisfaction following elective caesarean delivery using a patient and observer scar assessment

scale (POSAS) among randomized patient groups.

b. Secondary: These included postoperative pain, duration of surgery, duration of
hospitalization after the CS, and complications such as surgical site infection (SSI) or wound

disruption (hematoma or seroma).

Surgical Procedure and Postoperative Care

a. Procedure: The same brand of amoxicillin/clavulanate (Fleming) 1.2 grams stat dose was
administered to all patients within 60 minutes before skin incision for prophylaxis as per the
protocol in the study centre. A Pfannenstiel incision was used in all patients, while patients
with previous CS scars underwent excision of the scar. The subcutaneous tissue and fascia

were opened via blunt dissection, while sharp dissection was performed with scissors. The

10
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rectus muscle was separated at the midline, the parietal peritoneal layer was opened via sharp
dissection, and the paracolic gutters were packed bilaterally with abdominal packs. The
visceral peritoneal layer was dissected, and the bladder was reflected downwards via a Doyen
retractor. A curvilinear incision was made on the lower uterine segment to deliver the foetus
and other products of conception. The uterus was closed in two layers via polyglactin 910
number 2 sutures, after which the abdominal packs were removed. The rectus sheath was
closed via a polyglactin 910 number 1 suture according to the protocol at the study center. In
both groups, after the closure of the rectus sheath, the subcutaneous fat layer was closed if it
was estimated to be more than 2 cm in thickness with 45 interrupted absorbable sutures via
a Vicryl 2-0 suture with a size 26 mm needle (polyglactin 910 suture; Ethicon, Somerville,
NJ). Hemostasis was ensured in the subcutaneous tissue layers via polyglactin 910 number

20 suture.

b. Skin Closure: In the tissue adhesive group (Group 1), two (2) layers of Dermabond (Ethicon
Inc., Somerville, NJ) were used to close the skin. In accordance with the manufacturer’s
recommendations, the first layer of glue was applied to appose the skin edges. Thirty seconds
later, a second layer was added to improve the strength of the skin apposition and to create
the barrier intended to decrease the incidence of wound infections. The wound was not

dressed according to the manufacturer’s instructions as shown in Figure 1.

[Location for Figure 1]

In the suture group (Group 2), the skin was sutured with Vicryl 2-0 (polyglactin 910 suture;
Ethicon, Somerville, NJ) placed under the skin via the subcuticular suturing technique.

Participants had their wounds cleaned with chlorhexidine and methylated spirit, after which

11
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the wound was covered with sterile gauze and adhesive plaster, which was placed along the

entire incision site.

c. Postoperative care: Postoperative pain was managed with intramuscular pentazocine (60
mg, 6 hours for 48 hours) and piroxicam (20 mg, 12 hours for 48 hours) as routine
postoperative analgesics for cesarean section at UCH, Ibadan. These were substituted with
the oral analgesics oral diclofenac and acetaminophen after 48 hours. The participants also
received perioperative antibiotics, such as intravenous amoxicillin-clavulanate (600 mg) 8
hours per hour for 48 hours, oral 625 mg b.d. for 5 days (as is routinely done in the study
center), and intravenous fluid therapy with IV 0.9% normal saline (1 Liter) 8 hours per hour,
alternating with 4.3% dextrose saline (1 Liter) 8 hours per hour for 24 hours. Patient
ambulation was initiated on the first postoperative day, and the wound dressing for the suture
group was also removed on the first postoperative day as per the protocol in the study center

as shown in Figure 2

[Location for Figure 2]

Three senior resident Doctors who were on their labour ward postings and were interested in
the study were included. They were trained on the appropriate techniques and materials for
subcuticular wound closure and Dermabond application to ensure the uniformity of the

technique and approach used in the study.

Two nurses (research assistants) were trained in the study protocol and how to interview the
participants on wound assessment on day 1, at discharge, and 6 weeks post-partum via the

patient scale of the Patient and Observer Assessment Scale and administered the proforma

12
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content at various time points. The circulating nurse noted the time from the commencement

of skin closure for each arm to the completion of the surgery.

Pain was assessed via the box numerical scale on the first and fourth postoperative days and
at 6 weeks post-partum. The need for additional parenteral analgesics and duration was noted.
Additionally, a total of three wound reviews of the participants were donated by the research
assistant. The schedule for the follow-up included the end of day 1, day 4, and week 6. The

wound site was inspected at each review for discharge, hyperaemia, and apposition.

The patient satisfaction scale was used to assess the level of patient satisfaction with each
closure technique at 6 weeks. This scale ranges from 1-5 and consists of very unsatisfied,

unsatisfied, indifferent, satisfied, and very satisfied, respectively.

The appearance of the scar was also evaluated at 6 weeks after the caesarean section by both
the patient and a plastic surgeon (blinded independent observer) .This was done by taking
photographs at standard camera settings (Galaxy A32; SM-A325F Camera- 64 MP, {/1.8) and
constant distance(60cm) as shown in figures 3 and 4. This was done via the patient and
observer scar assessment scale (POSAS).2%? The Observer Scar Assessment Scale rates 5
variables: vascularity, pigmentation, thickness, relief, and pliability. Each variable is ranked
from 1-10, with 1 representing normal skin. The ratings are summed to obtain a total score
ranging from 5-50. The Patient Scar Assessment Scale consists of 6 items: scar-related pain,
itchiness, color, stiffness, thickness, and irregularity. Each item is ranked from 1-10, with 1
representing normal skin. The total score ranges from 6-60. The primary outcome of the study

was the POSAS score 6 weeks after the CS.

[Location of figure 3]

13
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[Location of Figure 4]

The secondary outcomes were postoperative pain, duration of skin wound closure, wound
infection, wound separation, dehiscence, haematoma, seroma, and other complications, such
as surgical site infection (SSI), which were determined via the 2017 Centre for Disease

Control and Prevention Criteria for the Assessment of Surgical Site Infection.>°
Data collection

Each patient’s clinical history and postoperative review were documented on a structured data
collection form (proforma). This was administered by trained research assistants. The data
collection form contains demographic data, brief clinical history, and questions in various
categories that are assessed: history of index pregnancy and identification of risk, past
obstetric history, indication for caesarean section, and brief intraoperative details, including
operation time and closure time. The estimated blood loss, state of the liquor, subcutaneous
fat layer thickness, number of tissue adhesive tubes used, and length of the leftover suture
were also assessed. Other postoperative details, such as post-operative analgesia,
perioperative antibiotics, the need for additional analgesia and pain assessment, were also

recorded by the research nurses.
Data Management

The collected data were cleaned, entered, and computer analysed with Statistical Package for
Service Solutions version 23 (IBM Inc. New York, United States). The variables were
summarized using frequencies, interquartile ranges, and proportions for qualitative variables,

whereas means and standard deviations were used for quantitative variables. Differences in

14



300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

outcomes were compared between the two groups via the significance tests student’s T-test,
chi-square test, and Fisher’s exact test for normally distributed data and the Mann—Whitney

U test for skewed data. A level of significance of 5% was used for all tests.

Ethical Consideration

This study was conducted with the approval of the Institution Review Board (IRB) of the
University of Ibadan/University College Hospital (IRB number: UI/EC/22/0063). Only
patients who provided consent following adequate and clear language counselling were
recruited for the study. The consent form was translated to the local language. All data
collection was performed by the research assistants from the patients’ medical records, and
details were obtained from the participants. The consent forms, pain assessment forms, and
scar assessment forms were all translated into the local language (Yoruba) in this environment
for ease of communication and comprehension of the study by the participants, who could not

communicate in English.

Ethical principles

The following ethical principles were applied was conducted in accordance with the
Declaration of Helsinki (2013 revision) and the International Conference on Harmonisation
— Good Clinical Practice (ICH-GCP) guidelines

Beneficence:

Participants on the tissue adhesive arm would have benefitted from the perceived advantages
it has over subcuticular sutures. However, there was no additional benefit for those on the
subcuticular sutures arm above what is known already.

Non-maleficence:

15
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There was no harm to the patient who participated above what is known in either arm of the
research as the two methods of skin closure compared are standards of care in different
centres.

Justice:

There was also fairness to all patients regardless of their consent to participate in the study.
Confidentiality of data:

All information obtained from the patients including personal and clinical details was treated
with confidentiality.

Informed Consent/ Voluntariness: The patients were counselled and participation in the

study was voluntary and free of any form of coercion.

The patients were also free to decline participation and to withdraw or opt out of the study at

any stage without any risk of loss of benefit or negative impact on their management.

RESULTS
CONSORT FLOW CHART
Assessed for eligibility (n=214)
| Exclusion (n=22)
[ Enrollment ] Declined to participate (n= 8)

Poorly controlled diabetics(n=6)
Hemoglobinopathies(n=6)
HIV positive with unknown viral load(n=2)

v

Randomization (n= 192)

16
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|

[Allocatlon ] Allocation to Subcuticular Sutures group

(n=96)

Allocation to Tissue Adhesives group (n= 96)

v

[ Follow-Up ] l

Lost to follow-up (with reasons) (n=4) Lost to follow-up (with reasons) (n=3)

2 participants travelled out of the state 1 part¥c1pant suffered late death of baby, no
.. . ) more interested
I participant was no more interested in the study 2 participants contact details not reachable

1 participants contact details not reachable

l [ Analysis ] l

Analysis (n= 93
Analysis (n=92) nalysis (n )
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Sociodemographic characteristics of the participants

A total of 192 participants were recruited, but 185 participants completed the study. As shown

in Table 1, the sociodemographic characteristics of the two groups were similar. The mean age

and marital status of the participants were similar in both groups.

The majority (76 (83.5%) and 80 (86.0%) of the participants in the tissue adhesive group and
subcuticular suture group, respectively, had tertiary education, although the difference was not

statistically significant (p=0.57). Similarly, there was no significant difference in the religion

(p= 0.58) of the participants in the two groups.

Table 1: Sociodemographic characteristics among participants

Variables Wound Closure technique Chi-Square | p-value
Tissue Subcuticular
Adhesives Sutures group
Group (n=93)
(n=92)
Age (Years)
Meanx SD 32.745.2 32.14£5.6 0.65**** 0.52
Educational
Status I(1.1) 0(0.0) 1.09 0.57
None 0(0.0) 0(0.0)
Primary 14(15.4) 13(14.0)
Secondary 76(83.5) 80(86.0)
Tertiary
Religion
Christianity 67(72.8) 67(72.0) 1.08 0.58
Islam 24(26.1) 26(28.0)

18
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Others 1(1.1) 0(0.0)

Ethnic Group

Yoruba 79(85.9) 80(86.0) 0.17 0.92
Igbo 9(9.8) 8(8.6)

Others 4(4.3) 5(5.4)

**%*student-t test

Relevant medical and surgical history of the participants

Table 2 shows no statistically significant difference in genotype between the two groups.
(p=0.76). Similarly, the variation in the blood groups of the participants between the two groups
was not statistically significant (p=0.39). The rates of preexisting medical conditions in the
index pregnancy were similar in both groups. There was also no statistically significant

difference in the obstetric characteristics of the participants in either group.
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Table 2: Relevant medical and surgical history

Wound Closure technique

Variable Tissue Subcuticular Chi-square | p-value
Adhesives Sutures group
Group (n=93)
(n=92)
Genotype
AA 61(66.3) 65(69.9) 1.87 0.76
AS 27(29.4) 22(23.7)
AC 4(4.3) 6(6.5)
Blood group
A Positive 14(15.2) 12(12.9) 6.35 0.39
B Positive 23(25.0) 18(19.4)
AB 3(3.3) 10(10.8)
O Positive 40(43.5) 46(49.5)
O negative 4(4.3) 2(2.2)
B Negative 6(6.5) 4(4.3)
A negative 2(2.2) 1(1.1)
Parity
0 30(32.6) 27(29.0) 3.39 0.50
1 23(25.0) 32(34.4)
2 32(34.8) 24(25.8)
3 or more 7(7.6) 10(10.8)
Hypertension
Yes 4(4.3) 2(2.2) 0.18 0.67*
No 88(95.7) 97.8)
Diabetes
Yes 2(2.2) 2(2.2) 0.00 1.0*
No 90(97.8) 91(97.8)
Epilepsy
Yes 4(4.3) 1(1.1) 0.85 0.36*
No 88(95.7) 92(98.9)
Previous CS
Yes 46(50.0) 53(57.0) 0.91 0.34
No 46(50.0) 40(43.0)

*Yates Correction

Patient and Observer Scar Assessment Scale at 6 Weeks
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Table 3 shows the scores of the patients’ and observers’ scar assessments at 6 weeks. Patient

scar assessment revealed that there was no significant difference in pain (p=0.39 vs p=0.80) or

itchiness between the tissue adhesive group and the subcuticular suture group. However, color

(p=0.004), stiffness (p<0.001), thickness (p<0.01), and irregularity (<0.01) were significantly

associated with the wound closure technique used. A significant difference was also found in

the total patient scar assessment score between the tissue adhesive group and the subcuticular

group (p=0.01).

With respect to the observer scar assessment scale, there was no significant difference in

thickness, relief, pliability, skin pigmentation, vascularity, or total observer scar assessment

scale score between the tissue adhesive group and the subcuticular suture group.

Table 3: Patient and observer scar assessment scale scores at 6 weeks

Wound Closure technique

Variable Mann p-value

Tissue Adhesives Subcuticular Sutures

Whitney U
Group group
test

Median (IQR) Median (IQR)

(n=92) (n=93)
Pain 1(1,2) 1(1,2) 3969.50 0.39
Itchiness

1(1,2) 1(1,2) 4150.50 0.80
Colour

2(1,2) 2(1,3) 3256.00 0.004
Stiffness

1(1,2) 2(1,2.5) 3123.00 <0.001
Thickness

1(1,2) 2(1,3) 3159.00 <0.01
Irregularity

2(1,2) 2(1,3) 3281.00 <0.01
Total PAS score

9(7,11) 10(8,14) 3285.50 0.01
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Observer Scar Assessment Scale

Thickness

2(1,2) 2(1,2) 4059.50 0.59
Relief

2(1,2) 2(1,2.5) 4073.50 0.64
Pliability

1(1,2) 1(1,2) 4041.50 0.55
Skin pigmentation

2(1,2) 2(1,3) 3720.50 0.14
Vascularity

2(1,2) 2(1,3) 3786.00 0.20
Total OSAS score

8(7,11) 8(6,13) 3988.50 0.50

Types of wound complications associated with the wound closure technique

The rates of wound complications experienced by the participants in this study are shown in

Table 4. These include postpartum fever, seroma, wound separation, and wound dehiscence.

The table further shows that none of the wound complications were associated with the wound

closure technique used.

Table 4: Types of wound complications associated with the wound closure technique

Wound Closure technique
Variable Yates p-value
Tissue Adhesives Subcuticular correction
Group Sutures group
n (%) n (%)
Postpartum Fever day4
Yes 5(3.4) 3(3.2)
No 87(94.6) 90(96.8) 0.14 0.46
Seroma day 4
Yes 0(0.0)
No 92(100.0) 1(1.1) 0.00 1.00
92(98.9)
Wound separation day 4 1(1.1) 0(0.0) 0.00 1.00
Yes 92(98.9) 92(100.0)
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No

Wound Dehiscence day 4

Yes 1(1.1) 0(0.0)

No 92(98.9) 93(100.0) 0.00 1.00

Postpartum Fever week 6 2(2.2) 5(5.4) 0.00 0.44

Yes 89(97.8) 88(94.6)

No

Haematoma week 6 1(1.1) 1(1.1) 0.00 1.00

Yes 91(98.9) 92(98.9)

No

Seroma week 6 0.00 1.00

Yes 1(1.1) 2(2.2)

No 91(98.9) 91(97.8)

Wound separation week 6

Yes 2(2.2)

No 90(97.8) 3(3.2) 0.00 1.00
90(96.8)

Wound Dehiscence week 6

Yes 4(4.3) 0(0.0)

No 88(95.7) 93(100.0) 2.33 0.06

Wound infection week 6

Yes I(1.1) 0(0.0)

No 92(98.9) 93(100.0) 0.00 1.00

Patient satisfaction and pain perception with each wound closure technique

Patient satisfaction with each wound closure technique and the scar appearance of the wound
are shown in Table 5. There was no significant association between patient satisfaction and the
type of wound closure method used (P=0.95).

The pain score at six hours post-operation was significantly greater in patients in the tissue
adhesive group than in those in the subcuticular suture group (p=0.03). However, on
postoperative day 1, the pain score was significantly greater among patients in the subcuticular

suture group than among those in the tissue adhesive group (p<0.001). No significant difference
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in pain was detected between the tissue adhesive group and the subcuticular suture group on

postoperative day 4 (p=0.11) or 6 weeks post-operation (p=0.27).

Table 5: Patient satisfaction and pain perception according to the wound closure

technique and scar appearance

Wound closure technique

Variable Mann p-value
Tissue adhesive Subcuticular suture
Whitney u
Group group
test
Median (IQR¥) Median (IQR%*)
(n=92) (n=93)
Patient’s satisfaction 4(4,5) 4(4,5) 4211.50 0.95
Patient’s pain
Six hours post-operation | 3(2,4) 2(2,4) 3523.50 0.03
Post-operative day 1 2(1,3) 3(2,4) 2850.00 <0.001
Post-operative day 4
1(1,1) 1(1,2) 3812.00 0.11
6 weeks post-operation
0(0,1) 0(0,1) 3905.00 0.27

S-point Likert scale on which 1 is completely dissatisfied and 5 is completely satisfied,

IQR* =Interquartile range

Surgical characteristics of the tissue adhesive and subcuticular sutures
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Table 6 shows the surgical characteristics of the patients in the tissue adhesive and subcuticular
suture groups. There was no significant difference in the preoperative packed cell volume

(PCV) between the study groups (34.3+4.2 vs 34.5+£2.4, p=0.64).

There was no significant difference in intraoperative blood transfusion between those in the
tissue adhesive group and those in the subcuticular suture group (p=1.00). The duration of
surgery from skin incision to skin closure was 49.85+58.34 sec in the tissue adhesive group,
whereas it was 44.22+15.62 sec in the subcuticular suture group, which was not statistically
significant (p=0.37). However, the mean duration of skin wound closure from onset to
completion of closure was significantly shorter in the tissue adhesive group (3.32 +£2.27) than in
the subcuticular suture group (6.52+2.97) (p<0.01). Similarly, the number of patients who needed
additional analgesia was significantly greater in the subcuticular suture group (p<0.001) than in
the tissue adhesive group. There was no significant difference between the two study groups in
terms of intraoperative delay (p=0.14), estimated blood loss (p=0.74), postoperative PCV

(p=0.29), or subcutaneous fat layer thickness (p=0.24).

Table 6: Surgical characteristics of the adhesive and subcuticular sutures

Wound closure technique p-value

Variables Tissue Subcuticular Test

adhesive suture group

group (n=93)

(n=92)
Pre-operative PCV
Mean+SD 34.28+4.19 34.52+2.37 -0.47 | 0.64**
Intra-operative Blood
transfusion 0.00 1.00*
Yes 2(2.2) 3(3.2)
No 90(97.8) 90(96.8)
Duration of surgery
(from skin incision to skin
closure)
Mean+SD 49.85+58.34 44.22+15.62 0.89 0.37%*
Duration of wound closure
time
(from onset to completion of
closure)
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Mean+SD 3.32+£2.27 6.52+2.97 -8.21 <0.01**
Total duration (from skin

incision to completion of

closure)

Mean+SD 53.16+58.52 50.74+17.08 0.38 0.70%*
Intra-operative delays

Yes 3(3.3) 9(9.7) 2.17 0.14*
No 89(95.7) 84(89.2)

Estimated Blood Loss(mls) | 399.46+156.63 | 392.47+208.64 0.26 0.74**
Post-operative Blood

transfusion 0(0.0) 1(1.1) 0.00 1.00*
Yes 92(100.0) 91(98.9)

No

Post-operative PCV

(Mean£SD) 32.98+2.77 36.5+31.79 -1.06 | 0.29**
Subcutaneous fat layer

thickness

<2cm 40(44.0) 33(35.5) 1.38 0.24*
>2cm 51(56.0) 60(64.5)

Need for additional

analgesia

Yes 7(7.6) 41(44.1) 32.03 | <0.001%***
No 85(92.4) 52(55.9)

*Yates correction, **t test, ***Chi square test.

DISCUSSION

The main findings from the study are that the cosmetic outcome of wound closure via the POSAS
scale and patient satisfaction were not significantly different between participants who had tissue
adhesive and those who had subcuticular sutures for skin wound closure. Although the need for
additional analgesia and duration of skin wound closure were significantly lower in the tissue
adhesive group, there was no significant difference in the incidence or types of wound
complications associated with the use of either type of skin wound closure technique. The
sociodemographic characteristics of the participants in both groups were not significantly

different. The medical and surgical history, blood group, genotype, and prevalence of chronic
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medical conditions of the participants were evenly distributed between the two groups. This

finding was similar to the findings of earlier studies.>”%>!

This study reported a significantly lower occurrence of thick scars, stiffness, irregularity, and scar
color in the tissue adhesive group than in the normal skin group according to the POSAS score
at 6 weeks. In contrast, there was no significant difference in the incidence of scar pain or
itchiness. The cumulative assessment of the scars revealed that the surgical scar appearance was
better in the tissue adhesive group than in the subcuticular group. However, the blinded observer
assessment revealed no significant difference between the two groups. The contrast in the
findings of the participants and the independent observer could have been a result of observation
bias that might have influenced the judgement of the participants who were not blinded to the
study. El-Maraghy et al reported that the overall POSAS scores for both the tissue adhesive and
suture groups were not significantly different; however, pain and itchiness at the patient scale as
well as vascularity and thickness at the observer scale were better in the tissue adhesive group.?’
A similar study that used the POSAS reported no significant difference for either group, although

each component of the scale was not analysed separately in that study.®

The incidence of wound complications was generally low in this study. The rate of wound
dehiscence was greater in the tissue adhesive group than in the control group, although this
difference was not statistically significant. This finding was similar to that of the study by Kwon
et al. 7, although the incidence of wound dehiscence was greater among the participants who had
histoacryl tissue adhesive than among those who had subcuticular sutures; likewise, there was no
significant difference. In another study by Gennari et al., none of the participants in either group
experienced wound complications.>* However, a Cochrane review by Dumiville et al provided
low evidence of less wound dehiscence with sutures than with other methods of skin wound

closure, although the clinical significance of this finding was not stated."* Conversely, the
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incidence of postpartum fever was greater in the subcuticular group at the 6 postpartum week
than at discharge. This may be due to the possibility of a tissue reaction during suture breakdown
in the skin. This was demonstrated in an earlier study in which participants who had subcuticular

sutures were shown to have a significantly greater incidence of wound erythema and seroma.*

This study reported no significant difference in patient satisfaction among participants in either
group. Mora-Galvan et al. and Rahman et al. described similar findings.>**> Additionally, a
systematic review and meta-analysis comparing tissue adhesives and suturing following
arthroplasty by Balgovind et al reported similar findings.** The need for additional analgesia was
significantly greater in the subcuticular group, possibly because multiple needles prick on the
skin during suturing from the high concentration of pain fibres on the skin. Additionally, tissue
adhesive is known to form a water-tight film on the wound surface, which allows better tissue
fixation. This leads to fast and complete epithelization with rapid apoptosis of inflammatory cells,
resulting in a reduction in scarring and maintenance of skin elasticity. This could further explain
the significant decrease in pain among our women in the tissue adhesive group compared with
the suture group. The findings of this study were similar to those of the study by Rahman et al.
in 2022, where the pain score in the tissue adhesive group was significantly lower than that in
the suture group.’® Additionally, El-Maraghy et al reported significantly better postoperative
analgesia in participants who received tissue adhesives in their study.?’ The assessment of
participants’ pain perception in both groups revealed a significantly greater incidence of
postoperative pain at six hours post-surgery in the tissue adhesive group. However, by the first
postoperative day, the patients in the tissue adhesive group had significantly better pain control.
This may be due to the initial skin irritation caused by the exothermic reaction that occurs in the

process of solidification of the adhesives, which is transmitted by the pain fibres in the skin.
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The participants in both groups had similar average packed cell volumes and rates of
intraoperative transfusion. Similar findings were reported by Rahman et al. and El-Maraghy et
al.3! The duration of skin closure was significantly lower in the tissue adhesive group; this is most
likely due to the ease of application and the speed of application to achieve the desired outcome.
This finding was similar to that of Gennari et al.; however, only the duration of skin wound
closure was compared, and the participants had various lengths of wounds in their study. The
time savings of the total surgery duration was shown to be significantly greater in the tissue
adhesive group, even with longer incisions, in the same study.*> Additionally, Rahman et al
reported that both the duration of skin wound closure and the total duration of surgery were
significantly shorter in the tissue adhesive group.’® Similarly, El-maraghy et al reported a
significant time savings of approximately eight minutes at skin wound closure using tissue
adhesive in their study.?” A Cochrane review by Dumville et al provided low-level evidence for
a shorter overall surgery time in favour of tissue adhesives on average of approximately 10
minutes.'* In contrast, the study by Daykan et al® reported similar total operation times for both

groups, although a specific assessment of the duration of skin closure was not performed.

The strengths of this study include the fact that the randomization performed in the study was
effective, as evidenced by the distribution of the demographic and clinical characteristics in both
groups. The possible confounders in the study were eliminated as much as possible to reduce
confounding bias. Although it was impractical to perform a double-blinded trial, the independent

observer was blinded to the data to reduce the risk of observation bias.

This study was limited by several factors. Although the study was powered to answer the primary
outcome measures, some of the secondary outcome measures could not be addressed fully due
to the small sample size of the study regarding those outcomes. Additionally, the effects of

previous surgical scars on the subcutaneous tissue and surrounding skin were not evaluated in
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this study, as all previous scars were excised. The superior wound closure technique needs to be
elucidated in patients with immunosuppression and other mitigation factors for wound healing
to address the possible impact of the skin closure technique on the heightened risk of wound
infection in this category of patients. The real-time assessment of the wound outcome by the
blinded observer is ideal; however, to ensure blinding, a picture assessment was performed using
high-resolution photographs, which have been shown to provide results similar to those of real-

time assessment.>®

CONCLUSION

The cosmetic outcome and patient satisfaction with the use of tissue adhesive for skin wound
closure were not shown in this study to be superior to the use of subcuticular sutures. Although
pain control was significantly better with tissue adhesives, the rate of wound complications was
similar in both groups. Therefore, tissue adhesive remains a good alternative to subcuticular
suture as a skin wound closure technique at caesarean section, as they offer similar cosmetic

outcomes and patient satisfaction.

Although the scar cosmetic outcome and overall patient satisfaction with the use of tissue
adhesives are not superior to those of subcuticular sutures, it therefore remains an alternative
to the use of subcuticular sutures, especially because of the lower risk of needle-stick injury

and ease of application associated with its use.

The merits of tissue adhesives in reducing the risk of wound infection could also be explored
in women with immunosuppression, obesity, and those women with midline incisions as well

as those with poorly controlled medical conditions during pregnancy.
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Figure 1: Appearance of the applied tissue adhesive on the skin after day 1 of surgery

Figure 2: Appearance of the skin after the application of subcuticular stitches one day after
surgery

Figure 3: Appearance of the skin at 6 weeks after surgery in the tissue adhesive patient

Figure 4: Appearance of the skin of the same patient after 6 weeks in the subcuticular sutured
patient

38



