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ABSTRACT

Background: The objective was to compare the difference between removing vicryl suture thread after skin healing
or burry the knots and leaving it to be absorbed in situ, after subcuticular skin closure of Pfannesteil incisions.
Methods: Prospective, randomized controlled trial included 449 eligible participants were prospectively recruited
between July 2016 and June 2017. All selected patients had a pfannenstial incision with subcuticular skin closure
using 2-0 absorbable vicryl stiches (for primary caesarean section or extra peritoneal surgical approach to the prostate,
bladder and distal ureters). The left side knot was buried under the skin edge and a knot in the midline and the right
edge was made. After 10 days postoperative, the right half of the stitch thread and the two knots were removed, and
the left half of the thread was left in situ. Patients were observed for any complication at time of stitch removal, after
one month and after 6 months' post-operative.

Results: Wound infection rate, hypertrophic scars, keloids and skin itching were significantly higher in the un-
removed wound sides while skin dehiscence was significantly higher in the removed wound sides.

Conclusions: Leaving behind absorbable suture material after wound healing -when used in subcuticular pfannenstial
skin closure- is associated with increased rates of wound infection, hypertrophic scars, itching and keloids, which of

course overweight any known benefits of the technique.
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INTRODUCTION

Pfannesteil or lower transverse abdominal incision is one
of the most famous abdominal opening techniques, due to
its popularity in most of gynecological, obstetrics, and
many urological operations.>? In most of uncomplicated
cases, subcuticular skin suturing is used for Pfannesteil
wound closure, although it is possible to use stables or
adhesive tapes or any other method of skin suturing. The
subcuticular terminology is a misnomer, and this
technique should be described as intradermal more
accurately.® If a running continuous subcuticular suture is
applied meticulously, the wound edges will be
approximated accurately. This type of suturing is

preferred in linear and curvilinear wounds because it does
not cause the cross-hatch stitch marks, which are
produced by interrupted sutures, as well as maintaining
good tensile strength for a long period of time. There are
different suturing materials that can be used to close a
wound sub-cuticularly. If a non-absorbable suture
material is used, the suture will need to be removed once
the skin wound has healed properly. Absorbable sutures
can be used also with the advantage of having the option
to leave the suture buried. This will be of great benefit for
some cases especially in pediatric and cognitively
impaired patients.*” Wound healing is an extremely
important factor for patient satisfaction after a surgical
interference, not only to avoid surgical wound
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complications but also for the best cosmetic result and the
scar appearance, it is well known among surgeons that
whatever was done inside the abdomen, it will be kept
secret if the scar looks good.

The operator experience and technique are the most
important factors that can be correlated to scar
appearances, the experience of incorporating
intraoperative techniques described as the 5 A’s asepsis:
absence of tension, accurate approximation, avoidance of
raw surface, and atraumatic tissue handling. Smaller
instruments force surgeons to use as possible little
traction and crushing forces to handle wound edges. Non-
absorbable sutures are removed as soon as the wound
edges have gained the strength to be kept together. Each
time, the operator must remember that the suture function
is to provide approximation without tension, and the
fibroblasts and collagen fibers not sutures will manage to
hold the wound together.®

Wound healing can be described into three main
processes: inflammation, proliferation, and remodelling.
Inflammation starts with disruptions in blood vessels,
induction of hemostatic cascade and formation of fibrin
clots, which paves the way of wound healing cellular
process. The proliferation stage begins around day 4 or 5
with the migration of fibroblasts into the wound matrix
and continues for the next 2 to 4 weeks, when fibroblasts
replace the fibrin with a more robust matrix of collagen
fibers. The last stage in wound healing is remodelling
phase, which starts 3 weeks after tissue injury, when
fibroblasts decrease in humber and hardening of collagen
fibers takes place. Continuous collagen production and
degradation must balance each other, so no significant
change in collagen is observed. Wound healing phases
are not completely separated. Proliferation phase begins
before the inflammation phase has finished and continues
after remodelling has begun. The remodelling continues

months after the sutures and dressing had been removed.*
13

As a wound reaches maturity, cytokine signals change for
cessation of furthermore collagen synthesis and
degradation. Sometimes a number of genetic and
environmental factors may interfere with this ‘stop’
signal, which may lead to continual production of
collagen fibers in the wound. Clinically, this response is
observed as a hypertrophic scar or less commonly
keloid.14

A hypertrophic scar has a red elevated surface in relation
to normal skin, but the proliferation is never contained
outside the margin of the wound. Clinically, hypertrophic
scars grow from 3 to 6 months, but most of them begin to
lose the redness and shrink in size around 6 months, till
two years for the elevated surface to completely flatten.
Hypertrophic scars can cause severe pain and pruritus.®®

The main features distinguishing keloids from
hypertrophic scars are: keloid scar grows beyond the
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original wound margin, turns from red to brown, and
behaves like a benign tumor of the skin.®

Similar to hypertrophic scars, a keloid is a product of
uninhibited deposition of collagen. In keloids, fibroblasts
continue to proliferate despite reaching the enough
strength of dermal matrix to oppose the tensile forces
across the wound. Even after years of research, the exact
cause behind keloids remains uncertain.*’2*

METHODS

250 women attending Elshatby maternity hospital for
primary caesarean section with a pfannenstial skin
incision, and 250 middle aged men attending the main
university hospital urology department for lower
horizontal abdominal incisions (extra peritoneal surgical
approach to the prostate, bladder and distal ureters) were
prospectively recruited between July 2016 and June 2017.
The total number of patients accepted and included in the
study period was: 231 females and 218 males with total
number of 449 patients. The main reason for exclusion
was lack of follow-up in 51 cases (10.2 %).

All selected patients had subcuticular skin closure with 2-
0 absorbable vicryl stiches (Polyglactic 910). Vicryl is a
synthetic, absorbable, braided suture made of polyglactin
910 coated with a copolymer of L-lactide and glycolide
(Polyglactin 370) and calcium stearate. Vicryl retains
65% of its tensile strength at 2 weeks and 40% at 3
weeks. Complete absorption of Vicryl occurs between 60
and 90 days by hydrolysis.?>*

The left side knot was buried under the skin edge and a
knot in the midline and the right edge was made. After 10
days postoperative, the right half of the stitch thread and
the two knots were removed, and the left half of the
thread was left in situ. All patients included in the study
were advised not to use any medication that would
potentially affect wound healing. All patients were
observed for any complication at time of stitch removal,
after one month and after 6 months' post-operative.

Wound infection was defined as any discharge required
dressing and/or antibiotic use. Wound dehiscence was
defined as skin edges separation more than 1 cm in
length. Hematoma was defined as wound swelling with
discoloration more than 1 cm in diameter. Hypertrophic
scar was defined as red colored, hard, itchy, visible, and
raised from the normal tissue level scar. Keloid was
defined as continued scar hypertrophy after 6 months and
extended beyond the original wound margin.

Each patient was his/ her own control in the RCT, so
patient variations were removed, making the trial
potentially more efficient than a similarly sized parallel
group design study where each patient receives only one
intervention.? The primary outcomes were complications
related to wound healing (infection, dehiscence and
hematoma formation) at day 10 postoperative and
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hypertrophic scar at one-month follow-up. Secondary
outcomes were itching at the scar site and presence of
keloids 6 months later.

Exclusion criteria

e Patients with any positive medical history (diabetes,
immune disease, steroid intake, drug allergy).

e Patients with previous lower abdominal incisions.

e Patients having intraoperative or early postoperative
complication and emergency surgeries (no time for
consenting).

Statistical analysis

Data were fed to the computer and analyzed using IBM
SPSS software package version 20.0. (Armonk, NY: IBM
Corp). Qualitative data were described using number and
percent. Significance of the obtained results was judged
at the 5% level. The used tests were Chi-square test for
categorical variables, to compare between different
groups. 227

Ethics: to ensure that the study was carried out in a
responsible manner from a research ethical point of view,

RCTs have to be approved by a research ethics
committee before it started, and that the rights, safety,
and wellbeing of the patients are protected, at the same
time, the possibility is being created for the development
of recent, valuable knowledge.

RESULTS

The total number of patients included in the study period
was 449. They performed a pfannenstial incision and
subcuticular skin closure with 2-0 absorbable vicryl
stitches. The left side knot was buried under the skin
edge, the right half of the thread was removed 10 days
postoperative, and the left half of the thread was left in
situ. Comparison between two sides for early and late
wound complications was made.

As regard early wound complications; wound infection
rate was significantly higher in the un-removed side,
wound hematoma rate was higher in the removed side but
with no statistical significance, skin dehiscence was
significantly higher in the removed side as shown in the
table. As regard late wound complications; hypertrophic
scar, keloids and skin itching were all significantly higher
in the un-removed side as shown in the table.

Table 1: Comparison between the two studied sides according to early and late wound healing complications.

: _ No. %
\(qlg 3233'72?530” 36 8.1
H%rr;?;m :ter) 16 3.7
E)l(z)h(lisac;snlcaet?r) o8 12.8
(Hlyr?wf_nrrt]mg:gr?car 2 9.5
éerlgéiths later)y  1° 2.2
Itching ’3 1

(6 months later)

No.
103

12

19

138

51

147

%

22.8 38.209* <0.001*
2.6 0.590 0.442
4.2 21.606* <0.001*
30.8 64.036* <0.001*
114 29.566* <0.001*
32.6 111.568* <0.001*

v2, p: ¥? and p values for Chi square test for comparing between the two groups; *: Statistically significant at p <0.05

DISCUSSION

Skin closure is a fundamental surgical step, because it
affects the cosmetic aspect of the surgery and how the
skin looks after healing, which is a very important issue
for patient satisfaction. Data are lacking in terms of what
is the best method for skin closure in cesarean
operations.?2

Several studies in the literature compared staples with
suture in closure of pfannenstial incisions.®32 A meta-
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analysis included 877 patients from 5 studies compared
staples and subcuticular sutures use. It showed that
wound dehiscence and complications were more with
staples, recommending that subcuticular closure of the
skin.3t

There is a lack of data comparing types of subcuticular
suture materials outcome. Tan et al designed a study
comparing the suture material outcome and concluded
that both absorbable and non-absorbable sutures are
similar in short-term outcomes but non-absorbable
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sutures require removal as a disadvantage while
absorbable suture material group suffered from late-term
itching at the scar site more frequently due to the late
absorption of the left behind suture material.®® Hasdemir
PS et al showed that there was no significant difference in
terms of wound complications between the two suture
materials but there is a tendency to get better wound
healing with non-absorbable suture materials, although
this difference did not affect the patient’s satisfaction
rate.34

After searching literature, there were no similar studies
comparing removal versus no removal of absorbable
suture materials on wound healing outcomes, in the
present study authors found more wound infection, less
hematomas, less skin dehiscence and significantly higher
rates of late wound healing complications (hypertrophic
scar, keloids and itching) in the non-removed absorbable
suture material side. These results may be due to the fact
that leaving sutures in the wound after skin healing may
start a foriegn body reactions which in a significant
percentage of patients may cause early and late
complications of wound healing process. Such
complications can be avoided with the simple and logic
procedure of suture removal 7-10 days post-operative.

CONCLUSION

Authors concluded that non-removal of absorbable suture
material after wound healing, when used in subcuticular
pfannenstial skin closure is associated with increased
rates of wound infection, hypertrophic scars, itching and
keloids, which of course overweight any known benefits
of the technique.
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