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ABSTRACT

Background and Objectives: Single-port laparoscopic
surgery (SPLS) is popular in the gynecological field,
because it is less invasive and leaves a smaller scar.
However, the postoperative shape of the umbilicus is
often distorted due to the intensive procedures per-
formed through the small opening. In this report, we
describe a technique for forming a satisfactory umbili-
cus in SPLS.

Methods: From March 2016 through April 2017, 32 pa-
tients were treated with SPLS by a single gynecologic
surgeon. Group A (14 cases) underwent conventional
umbilicus closure, and group B (18 cases) underwent a
quilting suture technique. The umbilical shapes of each
group were assessed by a plastic surgeon as was the
patients’ satisfaction. Evaluations were performed imme-
diately after surgery and every month for 6 months there-
after.

Results: The postoperative umbilical shape in group A
showed features, such as loss of depression, disappear-
ance of the central vertical line, and irregularly bulging
tissue, whereas group B had a shape similar to that of the
natural umbilicus and maintained its depression and ver-
tical line. The average scores of the plastic surgeons’
evaluations immediately after the operation were 10.4 for
group A and 15.1 for group B. The final scores obtained 6
months after surgery were 15.2 and 17.8, respectively. The
patients’ satisfaction scores immediately after the opera-
tion were 4.9 for group A and 7.3 for group B. The scores

increased gradually, to 8.1 and 9.2, respectively, at 6
months after surgery.

Conclusion: Performing quilting sutures during wound
closure in SPLS is effective for making an ideal umbilicus
and ensuring patients’ satisfaction.

Key Words: Quilting suture, Single-port laparoscopic sur-
gery, Umbilicoplasty.

INTRODUCTION

Single-port laparoscopic surgery (SPLS) is currently a pop-
ular option in gynecologic surgery. It allows operations to
be less invasive and provides a cosmetic advantage, be-
cause only a single small scar remains. This scar is mark-
edly shorter than that associated with classic laparotomy,
and it is usually hidden within the umbilicus, because the
entry of the single trocar is through the umbilicus.1–3 The
cosmetic advantage is appealing to gynecologic patients,
especially to young women, and the demand for SPLS is
increasing.4–6

Although the scar is small, patients often complain about
the shape of their umbilicus after the operation. The im-
mediate postoperative shape of the umbilicus is not ideal.
Intensive procedures are performed through the small
opening within the umbilicus, and the shape of the um-
bilicus usually becomes distorted after the operation. Typ-
ically, the depressed vertical line disappears, and irregu-
larly bulging tissue is observed around the incision line.
These are the main features that cause dissatisfaction.

To obtain more advanced results from SPLS, surgeons
should not overlook the postoperative shape of the umbili-
cus. Herein, we introduce our experience of making an ideal
umbilicus by a quilting suture technique during SPLS.

MATERIALS AND METHODS

This study was conducted in conformity with the World
Medical Association Declaration of Helsinki. This study
was approved by the Institutional Review Board of Han-
yang university Guri hospital. From March 2016 through
April 2017, 32 gynecologic patients were treated with SPLS
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by a single gynecologic surgeon. After the operation, a
plastic surgeon evaluated the shape of the umbilicus. The
evaluation was performed immediately after surgery, and
each month for 6 months thereafter. At the same time,
patients’ satisfaction with the shape of their umbilicus was
assessed. Patients who underwent prior surgery through
the umbilicus were excluded from this study, as were
those who refused to undergo follow-up.

The patients were divided into 2 groups: group A and
group B. Gynecologic surgeries were performed in same
manner in both groups. The single port was inserted
through a vertical incision through the umbilicus, and
laparoscopic surgeries were performed. There was no
difference among the patients in the incision length in the
umbilicus. When a large specimen had to be extracted
through the umbilical incision, the specimen was always
morcellated before extraction. When suturing the umbili-
cal incision site at the end of the operation, group A

underwent wound closure in the classic manner; The
fascia and the subcutaneous tissue were both closed with
simple interrupted sutures in a layer-by-layer fashion, and
the skin was closed with topical adhesive (2-octyl cyano-
acrylate, Dermabond; Ethicon, Inc., Somerville, NJ, USA).

Group B underwent wound closure with a new suture
technique. After the fascia was closed with simple sutures,
the subcutaneous layer was closed with quilting sutures
(Figure 1). The quilting sutures (2-0 polyglactin, Vicryl;
Ethicon, Inc.) were placed in the subcutaneous skin flap
and then through the underlying fascia to make a nat-
ural depression. The quilting was performed with 4
points of suturing in a cephalad-to-caudal fashion, and
the most cephalad point was fixed on the fascia at a
point 5 mm higher in the cephalad direction to make a
T-shaped edge. After the quilting, the skin was closed
with topical adhesive (2-octyl cyanoacrylate (Derma-
bond; Ethicon, Inc.). As a compressive dressing on the
wound, mesh tulle (chlorhexidine acetate–coated mesh,
Bactigras; Smith & Nephew, London, UK) was crumpled and
fitted into the depression.

The outcome of the umbilical shape was assessed by a single
plastic surgeon and in terms of the patient’s own satisfaction.
The plastic surgeon scored the shape of the umbilicus using
a 20-point scale, on which a score of 20 points corresponded
to an ideal umbilicus. The scale included 5 different aesthetic
aspects: overall aesthetics, shape, scar, depth, and natural
appearance. The plastic surgeon was blinded to the
choice of closure method, and the assessment was per-
formed on photographs of each patient. The photographs
were shown in a randomized order to decrease the chance
of bias. The patients’ satisfaction was assessed by their
responses to a questionnaire, on which a score of 10
points corresponded to the highest level of satisfaction.

Statistical analysis of the difference in the variables be-
tween the 2 groups was performed with the software IBM

Figure 1. The quilting suture technique. The sutures are placed between the subcutaneous skin flap and the underlying fascia. (A) The
most cephalad point is fixed on the fascia 5 mm higher in the cephalad direction to make a T-shaped edge. (B) The quilting is performed
with 4 suture points in a cephalad-to-caudal fashion, to make a natural depression.

Table 1.
Demographics of the Patients

Variables Group A Group B P

Patients, n 14 18

Age, years .382*

Mean 35.5 37.3

Range 19–48 15–55

BMI, kg/m2 .754*

Mean 24.3 23.9

Range 18.2–30.1 14.6–31.8

Operative time, min .156†

Mean 85.8 86.1

Range 84–94 70–100

Group A vs Group B, by *t-test and †Mann-Whitney test. BMI,
body mass index.
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SPSS Statistics ver. 20.0 (IBM Corp., Armonk, NY, USA).
Differences of P � .05 were considered statistically signif-
icant.

RESULTS

Among 32 cases, 14 cases were included in group A,
which underwent the classic procedure, whereas 18 cases
were included in group B, which underwent the new
procedure. Patient’s mean age and BMI and the operative
time are given in Table 1. The mean body mass index
(BMI) of each group was 24.3 (range, 18.2–30.1) and 23.9
(range, 14.6–31.8 kg/m2) kg/m2. There was no difference in
the operative time between the groups, which were 85.8
(range, 84–94) and 86.1 (range, 70–100) minutes, respec-
tively (Table 1). No wound problems, such as dehiscence
or infection within the umbilicus, were observed in either
group.

However, the postoperative umbilical shape was mark-
edly different between the groups. The typical shape of
the umbilicus in group A included the following 3 fea-

tures: loss of the depression, disappearance of the central
vertical line, and irregularly bulging tissue (Figure 2). The
overall shape became takes on a “cauliflower” appear-
ance. In contrast, the typical shape of the umbilicus in
group B was similar to the natural umbilical shape, with

Figure 2. A 23-year-old patient underwent a single-port laparoscopic right salpingectomy for ectopic pregnancy, and the wound was
closed by the conventional method. (A) The umbilicus immediately after surgery. (B) The umbilicus 6 months after surgery.

Figure 3. A 15-year-old patient underwent a single-port laparoscopic right ovarian cystectomy, and the wound was closed with the
quilting suture technique. (A) The umbilicus immediately after surgery. (B) The umbilicus 6 months after surgery.

Table 2.
Mean Scores of the Plastic Surgeons’ Evaluations of the

Postoperative Umbilical Shape

Month Group A Group B Gap

0 10.4 15.1 4.7

1 11.6 15.4 3.8

2 12.1 15.9 3.8

3 13.3 16.6 3.3

4 13.9 17.1 3.2

5 14.9 17.5 2.6

6 15.2 17.8 2.6

Maximum score, 20. P � .05, Group A vs Group B mean scores
for all months, by Mann-Whitney test.
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the depression and central vertical line maintained (Fig-
ure 3).

The average scores of the plastic surgeons’ evaluations
immediately after the operations were 10.4 for group A
and 15.1 for group B. The average scores increased
gradually, and the final scores obtained 6 months after
surgery were 15.2 and 17.8, respectively. In every fol-
low-up period, the average score was significantly
higher in group B (P � .05). During the 6 months, the
evaluation scores increased by 4.8 in group A, whereas
they increased by 2.7 in group B. The score gap be-
tween the 2 groups was 4.7 in the immediate postop-
erative evaluation and 2.6 at 6 months after surgery
(Table 2, Figure 4).

The patients’ satisfaction scores immediately after the
operation were 4.9 for group A and 7.3 for group B, on
average. The scores increased gradually, to 8.1 and 9.2,
respectively, 6 months after surgery. In every follow-up
period, the average score was significantly higher in
group B (P � .05). The score increased by 3.2 in gr-
oup A, whereas it increased by 1.9 in group B during

the 6-month follow-up period. The score gap between
the 2 groups was 2.4 in the immediate postoperative
period, and 1.1 at 6 months after surgery (Table 3,
Figure 5).

DISCUSSION

Laparoscopic surgery has been shown to have many
advantages in the treatment of benign gynecologic dis-
eases.1 Furthermore, gynecologic surgeons have fo-
cused on decreasing the size and number of ports to
ensure a minimally invasive approach. Recent develop-
ments in laparoscopic equipment and surgical tech-
niques have led to the challenges of using a single
abdominal incision in gynecologic surgery.2 SPLS in
gynecology has become a reasonable alternative to
multiple-port laparoscopic surgery and is associated
with comparable tissue injuries, better cosmesis, less
postoperative pain, and a shorter recovery period.3 Of
these advantages, the most noticeable benefit of SPLS
may be cosmetic improvement, as it is performed via a
hidden umbilical incision.4,5 Because scars can have
psychological consequences, postoperative scar cosme-
sis is a critical concern of women, especially young
women.6–8

Although SPLS has advanced cosmetic results, it cannot
avoid the postoperative distortion of the umbilical shape.
The interactions between multiple instruments through a
small umbilical incision often cause soft tissue injury in the
umbilicus, resulting in postoperative distortions. As pa-
tients now have demanding standards, this distortion of-
ten leads patients to complain and can even have psycho-
logical consequences.9

The ideal umbilicus has an appropriate, symmetric de-
pression. It is a T- or vertical-shaped umbilicus with a
superior hood or shelf.10–16 Typically, the distorted umbi-
licus after SPLS loses the ideal features. As the vertical
incision line on the center becomes distorted, the umbili-

Figure 4. The average scores of the plastic surgeons’ evaluations of the postoperative umbilical shape. (A) The average scores of the
2 groups at every follow-up period. (B) The score gap between the 2 groups at every follow-up period.

Table 3.
Mean Scores of the Patients’ Satisfaction With Postoperative

Umbilical Shape

Month Group A Group B Gap

0 4.9 7.3 2.4

1 5.4 7.5 2.1

2 6.3 8.1 1.8

3 6.6 8.6 2.0

4 7.1 8.8 1.7

5 7.8 9.0 1.2

6 8.1 9.2 1.1

Maximum satisfaction score, 10. P � .05, Group A vs Group B
mean scores for all months, by Mann-Whitney test.
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cus loses its symmetry.17 The cutaneous tissues around the
incision line are macerated by instruments, and irregular
bulging areas emerge within the umbilicus. Overall, the
umbilicus has a cauliflower appearance, with a lack of
depression. In early cases in our study period, we per-
formed the classic procedure when closing the incision
line. The postoperative umbilicus in these cases showed
this typical appearance, and the cases were classified as
group A.

After experiencing unsatisfactory results, we decided to
apply the new technique, and the patients in these later
cases who underwent the new procedure were classified
as group B. To overcome postoperative distortion, quilt-
ing sutures on the incision site are needed during wound
closure.8,18,19 Anchoring the skin flap on the underlying
fascia provides a depressed vertical line on the center of
the umbilicus, whereas the conventional wound closure
procedure without quilting sutures does not guarantee a
straight vertical line and the presence of a definite depres-
sion within the umbilicus. As the center line is fixed
straight on the underlying fascia, the tissues around the
incision line do not bulge. When performing the quilting
sutures, 4 points of fixation are appropriate, because the
incision site is not very long. The most cephalad point
should be fixed on the fascia 5 mm higher in the cephalad
direction to make a cliff-like appearance on the cephalad
portion of the depression. As the depression is cliff-like in
the cephalad portion and elevates gradually in the caudal
portion, the entire depression within the umbilicus be-
comes T-shaped.14,20 To maintain the ideal features of the
umbilicus after surgery, a mild compression dressing
should be applied to the central depression.6,10,14

The results of the evaluations of the umbilical shape by
the plastic surgeon were superior at every follow-up point
in the group of patients who underwent quilting suturing.
In the immediate postoperative phase, the average score
gap between the groups was remarkably large, although it
gradually decreased in the later postoperative period.

However, there was a clear gap, even at 6 months after the
operation, which is the end point of mature scar forma-
tion. Although both groups showed improvements in um-
bilical shape as time passed, the final result was also
superior in the group treated with the new technique.
Patients’ satisfaction likewise showed a similar pattern.
This means that the new technique with quilting sutures
provided better results for the postoperative shape of the
umbilicus, especially in the immediate postoperative
phase, and it led to fewer complaints in the early postop-
erative period. As there was no difference in the operative
time between both groups, the new technique is an effi-
cient way of obtaining ideal results and reducing patients’
complaints.

In conclusion, using quilting sutures during the closure of
the incision site within the umbilicus is an effective
method in SPLS. It provides better cosmetic results, while
maintaining the functional benefits of conventional surgi-
cal procedures. As an ideal umbilical shape can be ob-
tained without additional operative time, the quilting su-
ture technique is practical in SPLS.
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