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Umbilical trocar port site keloid management using a 
transposition flap after laparoscopic surgery

INTRODUCTION
A keloid is a fibrous proliferative tumor caused by excessive scar-
ring as granulation tissue overgrows. It appears as a hard, rubbery, 
or shiny fibrous nodule, with various colors and is accompanied by 

hyperpigmentation in many cases [1]. At first glance, keloids look 
similar to hypertrophic scars (HTS) and can cause similar symp-
toms, such as pruritus or pain. However, keloids can invade the sur-
rounding healthy skin beyond the boundary of the original wound, 
extending the area of symptoms [2]. 
 The predominant areas of keloid formation are the anterior chest, 
shoulder, arm, head, and neck, especially after piercings [3-5]. How-
ever, keloids can form in any part of the body where scarring oc-
curs. Although keloids are not frequently found in the umbilicus, 
inserting a trocar port through the umbilicus during laparoscopic 
surgery can result in scars, including keloids. 
 The umbilicus, which is the only physiological scar present in 
the human body, is a remnant structure generated from the base of 
the umbilical cord [6,7]. Although it serves no biological function, 
the umbilicus is a key cosmetic feature as a landmark in the abdo-
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men. A missing or deformed umbilicus can cause psychological 
discomfort. Therefore, when performing scar revision in the umbi-
licus area, special attention is required regarding cosmetic appear-
ance. 
 Several complications have been reported since the introduction 
of laparoscopy for general and gynecologic surgery. Because the 
occurrence of keloids at the trocar site is uncommon and consid-
ered to be a minor complication, few reports have addressed this 
issue despite the importance of the umbilicus [8]. In this report, 
the authors describe the management of patients who developed 
keloids after laparoscopic surgery. 

METHODS
Ten patients who underwent laparoscopic surgery due to general 
surgical or gynecologic problems from 2013 to 2020 were included 
in this study. All patients had a history of trocar port insertion in 
the umbilicus area where localized nodules later developed. The 
keloid was diagnosed clinically by a single experienced plastic sur-
geon based on a history of laparoscopic surgery, the size and shape 
of the scar, growth pattern, and patient symptoms [9]. These symp-
toms included discomfort from palpable nodules caused by pro-
truding scars, an itching sensation, and pain. The interval between 
laparoscopic surgery and keloid surgery was investigated for each 
patient, and the length and width of the keloid were measured (Ta-
ble 1).
 The shape of the keloid was classified into one of three types: 
round, ovoid, or irregular. An irregular shape was considered to be 
present when the shape of the nodule itself was not uniform or 
when stable and/or linear scars were mixed around a protruding 
keloid. The follow-up period after keloid surgery was recorded, 
and recurrence was investigated. Recurrence was defined as regen-
eration of the nodule after surgery. None of the patients had a pre-
vious history of other treatments for keloids. 
 In addition, the Patient and Observer Scar Assessment Scale 

(POSAS) score was calculated based on five categories (vascularity, 
pigmentation, thickness, relief, and pliability) as an objective evalu-
ation of each patient’s scar. The preoperative and 6-month postop-
erative values were calculated, and the significance of changes was 
evaluated by determining the P-value. Each item was evaluated on 
a scale from 1 to 10 points. A score of 1 indicated an appearance 
close to that of the normal skin, while a score of 10 represented the 
worst scar imaginable [10]. The Wilcoxon signed-rank test was 
used to compare the values before surgery and 6 months after sur-
gery. All statistical analyses were carried out in GraphPad Prism 
version 9.0.1 (GraphPad Software Inc., La Jolla, CA, USA).
 During the preoperative consultation, the authors explained to 
the patients that the keloid overlying the umbilicus would be re-
moved. The possibility of umbilicus reconstruction would be avail-
able later if desired. An incision line was chosen and marked after a 
local injection. It was designed to include the entire keloid nodule, 
but not to remove linear scars if there was an irregular shape or an 

Table 1. Demographic and clinical characteristics of 10 patients with trocar site keloids at the umbilicus

Patient No. Age (yr) Sex Complaint Previous surgery Interval (yr) Size (cm) Shape

  1 58 Female Discharge, pruritus Laparoscopic hysterectomy 20 2×3 Irregular

  2 38 Female Asymptomatic nodule Laparoscopic subtotal gastrectomy   1 1.5×1.5 Ovoid

  3 44 Female Pain, pruritus Laparoscopic hysterectomy   4 1.5×2.5 Ovoid

  4 63 Female Pain Laparoscopic right adnexectomy   1 1×1 Round

  5 57 Female Pain, pruritus Laparoscopic hysterectomy 3.5 2.5×2 Irregular

  6 41 Female Pain, pruritus Laparoscopic right adnexectomy   5 2×2 Irregular

  7 37 Female Asymptomatic nodule Laparoscopic left ovary cystectomy 1.5 2×1 Irregular

  8 41 Female Pruritus Laparoscopic myomectomy   3 1×1 Round

  9 55 Female Asymptomatic nodule Laparoscopic hysterectomy   2 1×1 Round

10 48 Female Pain, pruritus Laparoscopic right ovary cystectomy   2 1×1.5 Round

Fig. 1. Design of a basic transposition flap.
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area anticipated to be severely disfigured when removed. A skin 
incision was performed along the preoperative marking, and then 
the keloid overlying the umbilicus was excised. Next, a transposi-
tion flap was designed to cover the subsequent defect (Fig. 1). It is 
not difficult to transpose soft tissue near the defect because the soft 
tissue of the abdomen stretches well and is not scarce. The flap was 
designed as a rhomboid transposition flap, and the design was ad-
justed depending on the shape of the defect. The surrounding tis-
sues were incised and rearranged carefully, considering the shape, 
size, and location of the scar. The final scar was vertical and placed 
as close as possible to the middle of the original umbilicus. The 
subcutaneous layer was then closed with 4-0 Vicryl sutures, and 
the skin layer was closed with 5-0 nylon sutures. Stitches were re-
moved about 2 weeks after surgery. 

RESULTS
All 10 patients were female, and their average age was 48.2 years. 
The shape of the keloid scar was round in 40% of patients, ovoid in 
20%, and irregular in 40%. All operations were performed under 
local anesthesia. The average interval from laparoscopic surgery to 
keloid scar revision was 4.3 years. The mean follow-up period was 
10.9 months, and no patient required reoperation due to the recur-
rence of keloid nodules during this period. All patients used sili-
cone gel on the incision site after surgery. Four patients developed 
postoperative pruritus, which was managed by a triamcinolone in-
jection (Table 2).
 Patients were evaluated for each item using the POSAS observer 
scale, and the average was calculated for each item. The mean vas-
cularity score was 7 points before surgery and 2.3 points after sur-
gery, while the mean pigmentation score was 6 points preopera-
tively and 2.5 points postoperatively. The average thickness score 
was 7.1 points before surgery and 1.4 points after surgery, while the 
mean relief score was 6.7 points before surgery and 1.7 points after 
surgery. The average score for pliability decreased from 6.4 points 
to 2.1 points (Table 3). For all items, the P-value was 0.002 (Fig. 2).
 Regarding the shape of the umbilicus after surgery, in all pa-
tients, the original umbilicus was located in the middle of the ab-
domen even after the transposition flap was performed. Therefore, 
there was no disfiguration. In addition, there were no cases in which 
the natural depression disappeared and appeared flat, as the stalk 
was not entirely sacrificed during surgery. 

Table 3. Comparison of Patient and Observer Scar Assessment Scale (POSAS) scores before and after surgery

Patient No.
Vascularity Pigmentation Thickness Relief Pliability Total score

Preop Postop Preop Postop Preop Postop Preop Postop Preop Postop Preop Postop

  1 5 3 9 3 9 1 6 1 7 1 36 9

  2 8 6 6 5 7 3 7 3 6 3 34 20

  3 8 1 6 2 7 1 8 2 6 1 35 7

  4 6 2 6 3 7 1 6 2 7 2 32 10

  5 9 3 7 3 8 3 8 2 8 3 40 14

  6 6 3 8 3 7 1 7 2 7 1 35 10

  7 5 1 5 1 6 1 6 1 5 2 27 6

  8 7 1 4 2 6 1 6 1 5 2 28 7

  9 7 1 5 2 7 1 6 2 7 3 32 9

10 9 2 4 1 7 1 7 1 6 3 34 8

Average 7 2.3 6 2.5 7.1 1.4 6.7 1.7 6.4 2.1 33.3 10

Standard deviation 1.49 1.57 1.63 1.18 0.84 0.84 0.82 0.67 0.97 0.88 3.8 4.16

P-value 0.002a) 0.002a) 0.002a) 0.002a) 0.002a) 0.002a) 

Preop, preoperative; Postop, postoperative.
a)P<0.01.

Table 2. Surgical outcomes

Variable Value

Age (yr), average±SD 48.2±9.4

Interval until keloid revision (yr), average±SD     4.3±5.7

Follow-up period (mo), mean±SD   10.9±11.0

Reoperation, No. (%)

   Yes 0

   No 10 (100)

Postoperative adjunct therapy, No (%)

   Silicone gel 10 (100)

   Triamcinolone injection 4 (40)

   Radiation therapy 0
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Cases
Case 1
Patient 1 visited our clinic with an umbilical keloid. She had a his-
tory of laparoscopic total hysterectomy due to endometriosis that 
had been performed at a gynecologic clinic 20 years ago. An irreg-
ularly shaped nodule, measuring approximately 2×3 cm in diame-
ter, was identified, and intermittent discharge and pruritus were 
present (Fig. 3). Therefore, keloid excision was performed, and a 
transposition flap was created (Fig. 4). No recurrence was found 6 
months after surgery. The patient reported that her symptoms had 
improved (Fig. 5).

Case 2
Patient 2 visited our clinic with an umbilical keloid. She had a his-
tory of laparoscopic right adnexectomy 5 years ago. An irregularly 
shaped, painful nodule, measuring approximately 2×2 cm in di-
ameter, was identified preoperatively (Fig. 6). Therefore, excision 

Fig. 2. The Patient and Observer Scar Assessment Scale (POSAS) observer scale. The mean vascularity score was 7 points before surgery and 
2.3 points after surgery, and the mean pigmentation score was 6 points preoperatively and 2.5 points postoperatively. The average thickness 
score was 7.1 points before surgery and 1.4 points after surgery. The mean relief score was 6.7 points preoperatively and 1.7 points postopera-
tively. The average value of pliability score decreased from 6.4 points to 2.1 points. a)For all items, the P-value was 0.002 (P<0.01). 

10

8

6

4

2

0
 Pre Post

Vascularity Pigmentation Thickness Relief Pliability 

a) a) a) a) a)

 Pre Post  Pre Post  Pre Post  Pre Post

Sc
or

e

Fig. 3. Preoperative clinical picture. An irregularly shaped nodule 
around 2×3 cm in diameter was identified.

Fig. 4. A defect occurred after excision of the keloid nodule (A). A transposition flap is applied to create a vertically oriented scar (B, C).
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Fig. 5. A clinical picture of patient 1 at 3 months after surgery.

Fig. 8. A clinical picture of patient 7 taken 3 years after surgery.Fig. 6. Preoperative clinical picture of patient 7. An irregularly shaped 
nodule around 2×1 cm in diameter was identified.

Fig. 7. A defect occurred after excision of the keloid nodule (A). The 
appearance of the inverted T-shaped scar after creating a transposi-
tion flap (B).

A B

was performed, and a transposition flap was created (Fig. 7). The 
site was stable, with no recurrence, 3 years after surgery (Fig. 8).

DISCUSSION
A keloid is a result of excessive scar tissue formation beyond the 
boundary of the initial wound during the healing process after a 
skin injury. A keloid does not disappear spontaneously. Keloid tis-
sue is characterized by an excessive accumulation of extracellular 
matrix, especially collagen, in the dermis and subcutaneous layers 
[11,12]. Keloids occur as hard nodules and can cause patients sig-
nificant psychological distress due to their appearance; uncomfort-
able physical symptoms, such as pruritus or pain, can also be pres-
ent. Keloids are often confused with HTS, but these conditions are 
significantly different, as HTS does not expand beyond the existing 
wound boundary, often disappears spontaneously, and does not 
recur after excision. In addition, HTS occurs within a few weeks 
after skin injury, whereas keloids exhibit a more delayed onset [2, 

13,14]. 
 Keloids occur mainly in the anterior chest, shoulder, arm, head, 
and neck areas. Keloids are also often noted on the ears after pierc-
ing [3-5]. However, they also can occur in any part of the human 
body where scarring is possible. The umbilicus is not a well-known 
site for keloids, but umbilical keloids have been reported. The um-
bilicus, which is a remnant structure generated from the umbilical 
cord, is the only physiological scar present in the human body. It 
has no function postpartum, but acts as a very important cosmetic 
feature of the abdomen [6,7]. For this reason, scar revision of the 
umbilicus is important psychologically, and various methods for 
umbilicoplasty have been introduced in the literature [15-19]. Plas-
tic surgeons typically try to create an attractive umbilicus in a verti-
cally oriented shape with superior hooding of a suitable size [20].
 The differential diagnosis of a nodule in the umbilicus after sur-
gery using a trocar during laparoscopy should include some condi-
tions other than keloids [21]. First, umbilical endometriosis has a 
very similar clinical presentation to that of umbilical keloids, mak-
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ing the diagnosis challenging. The best way to differentiate these 
two entities is based on symptoms. Umbilical endometriosis is char-
acterized by cyclic pain, swelling, and bloody discharge associated 
with the menstrual period [22]. In addition, it is necessary to dif-
ferentiate keloids from Sister Mary Joseph nodules, which repre-
sent metastasis of visceral carcinoma, through imaging studies such 
as computed tomography [23]. 
 Several hypotheses have been proposed regarding the etiopa-
thology of keloids; however, it is not clear which factors play a ma-
jor role in keloid development [1,12]. Therefore, the treatment of 
choice has not been established, although several options are rec-
ommended. Historically, surgical excision has been considered the 
mainstay of keloid treatment [24]. Keloids tend to recur even after 
total surgical resection. Therefore, complete treatment is difficult 
with surgery alone, and surgeons are beginning to favor multi-
modal treatment methods. The most common additional treat-
ment is corticosteroid injection into the lesion [5]. Corticosteroids 
have anti-inflammatory properties and inhibit the production of 
fibroblasts by reducing collagen and synthesizing glycosaminogly-
cans. In addition, superficial radiation therapy, autologous platelet-
rich plasma, bleomycin, or verapamil can be applied as adjuvant 
therapies [25]. 
 In this study, the authors performed surgical excision of umbili-
cal keloids. Special attention was taken to create an umbilicus with 
the most natural possible appearance. The surrounding soft tissue 
was used to form a vertically oriented or T-shaped scar. The PO-
SAS observer scale was used to rate scars both preoperatively and 6 
months postoperatively. The end results showed significant improve-
ments in all indices, indicating that the scar was camouflaged after 
the creation of a transposition flap. The patients were satisfied with 
the results and did not request neoumbilicoplasty. There was no 
case of keloid nodule recurrence. Four patients complained of pru-
ritus, but their symptoms improved after triamcinolone injection. 
 The limitations of this report are its small sample size and short 
average follow-up period. In addition, the retrospective study de-
sign meant that it was not possible to report subjective POSAS 
scores. Nevertheless, the objective POSAS scores showed improve-
ment. Therefore, even if a keloid occurs in the umbilicus area after 
laparoscopic surgery, satisfactory cosmetic outcomes can be ob-
tained through coverage with a transposition flap. 
 In conclusion, cosmetically unfavorable keloids that occur in the 
umbilicus area after laparoscopic surgery can be managed through 
a simple procedure using excision and a transposition flap.
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