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Abstract
Introduction and aims  With the majority of parents choosing laparoscopic approach for their children due to its inherent 
cosmetic benefits, it is essential that the surgeon aims for the best scar. In this study, we hypothesized that smooth profile 
port instead of a screw profile port, along with subcuticular/adhesive closure provides a superior cosmetic appearance.
Methods  Scars of patients who underwent laparoscopic pediatric urology procedures were analysed based on: Group 1- screw 
profile port and trans cuticular closure and Group 2- smooth profile port and subcuticular/sealant closure. Junior doctors 
were asked to rate the overall cosmetic result of scar photographs on a Likert scale of 1 to 5, where 1 = poor, 2 = prominent, 
3 = acceptable, 4 = good, and 5 = excellent.
Results  In Group 1, 89/112 (79%) scars could be identified while in Group 2, only 32/122 (26%) scars could be identified 
(p=0.001). Among all the scars analysed (n=234), the umbilical scars were the least noticeable (8/234; 3%), followed by right/
left lower quadrant scars (42/234; 18%). Among the scars correctly identified, the cosmetic result was rated poor/ prominent 
in 53/89 (60%) in Group 1 versus none in Group 2; acceptable in 34/89 (38%) Group 1 versus 2/32 (6%) in Group 2 and 
good/ excellent in 2/89 (2%) Group 1 versus 30/32 (94%) in Group 2. The cosmetic outcomes were significantly superior in 
Group 2 compared to Group 1 (p=0.001).
Conclusions  Using a smooth profile port unlike the screw profile port during laparoscopic pediatric urology procedures pro-
vides an inconspicuous scar.
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Introduction

In addition to faster recovery, shorter hospital stay, and 
reduced analgesic requirements, improved cosmesis has 
been an important factor in parents choosing minimally inva-
sive surgery (MIS) over conventional open surgery [1]. More 
than 80% of patients undergoing various pediatric urology 
procedures preferred MIS over open surgery for cosmetic 
reasons as reported in a study by Barbosa et al. [2]. Due to 
concerns with MIS scars in exposed parts of the abdomen, 
single incision laparoscopic surgery—SILS [3] and laparo-
scopic hidden incision endoscopic surgery-HIDES [4] were 
introduced.

Brownlee et al. [1] reported that traditional laparoscopic 
surgery in infants can have an excellent cosmetic result with 
invisible scars and the cosmetic benefits of SILS or HIDES 
are therefore questionable. In this study, we wanted to com-
pare cosmetic outcomes of two different ports/skin closures. 
We hypothesized that a smooth profile port and subcuticular/
adhesive closure should provide a superior cosmetic appear-
ance when compared to a screw profile port.

Methods

Patients who underwent MIS procedures for various pedi-
atric urological conditions between 2016 and 2019 were 
included. During the initial two years (Jan 2016–December 
2017) the procedures were performed using ports with screw 
profile (Fig. 1a) and the wound was closed with single inter-
rupted undyed polyglycolic acid suture (Group 1). We ini-
tially tried subcuticular closure or glue approximation in this 
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group, but the screw profile of the port rendered the wound 
circular and the approximation of the wound edges was not 
satisfactory. During the later two years (Jan 2018–December 
2019) we changed our technique by using a smooth pro-
file port  (Fig. 1b); and the wound was closed with subcu-
ticular undyed polyglycolic acid suture for 5 mm ports or 
n-butyl-2- cyanoacrylate glue (Truseal® Sutures India Pvt. 
Ltd., Bengaluru, Karnataka, India) in case of 3 mm ports 
(Group 2). In Group 1 only interrupted transcutaneous 
sutures could be used as the screw profile port invariably 
stretched the wound into a round shape, hence subcuticular/
adhesive closure was not possible.

The patients were followed up with photographic assess-
ment of scars one year following surgery. Consent was 
obtained on standardized hospital consent forms. Photo-
graphs were taken by a professional medical photographer 
under similar lighting conditions (Fig. 2). Photographs were 
randomly shown to 10 junior doctors (interns or first-year 
residents) who were not aware of the procedure details. 

Reviewers were asked to identify and mark any visible 
scars. There was no marking or benchmark reference for the 
observers; they looked at the rest of the abdomen and if they 
could not differentiate the scar from the area around, it was 
considered as not identifiable. The identifiable scars were 
then rated by the observers into: 1 = poor, 2 = prominent, 
3 = acceptable, 4 = good, and 5 = excellent (Likert scale) 
as described by Brownlee et al. [1]. The cosmetic outcomes 
between groups were expressed as percentage and results 
were compared with Fisher’s exact test. A difference with p 
value of < 0.05 was considered statistically significant.

Results

Out of 82 patients who underwent the MIS procedures, 
75 patients responded to our follow up call and attended 
for clinical photograph assessment after a median gap of 
18 months post-surgery (range 12–34 months). There was 

Fig. 1   Different port types eval-
uated in the study: (a) screw 
profile port (b) smooth profile 
port
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no statistically significant difference between the age/sex 
distribution or the number and site of scars. Table 1 sum-
marizes the demographic data. The mean age at the time of 
surgery was 11 months (range: 4–42 months). Pyeloplasty 
was the commonest procedure in both groups; there was no 
significant difference in the types of operation between the 
groups. There was no wound infection/ dehiscence in any of 
these patients in the post-operative period (Table 2). 

In Group 1, 89/112 (79%] scars could be identified, 
compared to 32/122 (26%) in Group 2: this difference was 
statistically significant (p = 0.001). Among all the scars 
analysed (n = 234), the umbilical scars were the least notice-
able (8/234; 3%), followed by right/left lower quadrant scars 
(42/234; 18%). The right or left upper quadrant scar was the 
most noticeable one (71/234; 30%). There was no signifi-
cant difference in scars being identified based on the scar 
location. Among the scars correctly identified, the cosmetic 
result was rated poor/ prominent in 53/89 (60%) in Group 
1 versus none in Group 2; acceptable in 34/89 (38%) in 
Group 1 versus 2/32 (6%) in Group 2 and good/ excellent in 
2/89 (2%) in Group 1 versus 30/32 (94%) in Group 2. The 
cosmetic outcomes were significantly superior in Group 2 
compared to Group 1 (p = 0.001).

Discussion

Superior cosmesis is the most important aspect considered 
by parents when choosing MIS options for their children. 
Several newer approaches like SILS or HIDES aim to reduce 
visible scars in the exposed part of the abdomen. Thus it is 
prudent that laparoscopic surgeons give due importance in 
laparoscopic closure techniques to avoid an undesirable scar. 
In this study, we have looked at two different types of port 
site management and reported our outcomes.

There are very few studies in children on scar closure 
techniques. Rosen and Carlton [5] in a study of adults 
showed that subcuticular skin closure was superior to 

Fig. 2   Scar cosmesis in a 
patient in whom (a) screw pro-
file port/ interrupted transcuta-
neous closure used (b) a smooth 
profile port and subcuticular or 
adhesive glue used for closure

Table 1   Demographic data comparing patient characteristics between 
groups

 Characteristic Group 1 (n = 36) Group 2 (n = 39) p value

Mean (s.d) age 12 (4.2) 11 (5.5) 0.38
M/F 21/15 27/12 0.96
Procedures Lap nephrectomy 5

Lap Pyeloplasty 21
Lap reimplant 7
Lap orchidopexy 3

Lap nephrectomy 6
Lap Pyeloplasty 20
Lap reimplant 8
Lap orchidopexy 5

0.34

Number of scars 112
3 ports in 32 

patients
4 ports in 4 patients

122
3 ports in 34 

patients
4 ports in 5 patients

1.00

Size of ports 10 mm umbili-
cal 14

5 mm umbilical 22
5 mm lateral 31
3 mm lateral 45

10 mm umbili-
cal 15

5 mm umbilical 24
5 mm lateral 32
3 mm lateral 51

0.08

Wound infection/
wound dehis-
cence

Nil Nil NA
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transcutaneous closure technique in terms of pain and cos-
mesis. A prospective randomized trial by Buchweitz et al. 
[6] in adults showed superior cosmetic outcomes with less 
wound infection for transcutaneous closure than subcu-
ticular technique. Three randomized trials in adults [7–9] 
showed that adhesive glue offered a better wound closure 
technique with improved cosmesis. While Sajid et al. [10] 
in their meta-analysis found that there was insufficient 
evidence to support the use of adhesives for laparoscopic 
wound closures, Coulthard et al. [11] in their Cochrane 
review concluded that sutures were significantly better 
than tissue adhesives for minimising dehiscence.

Our findings show that the use of a screw profile lapa-
roscopic port was associated with more prominent scar 
formation probably due to the shearing force during 
port insertion and removal, thereby crushing the wound 
and causing local ischemia. In addition the use of a screw 
profile port stretched the wound circularly so that we had 
to resort to interrupting transcutaneous sutures for wound 
closure, which invariably healed with ‘ + ” shaped scar 
making it easily identifiable by the observer. Making a 
longer incision is likely to avoid crushing of wounds par-
ticularly when screw profile ports are used and probably 
will enable the use of subcuticular/glue closure.

On the other hand, there was a significant reduction 
in scar visibility when subcuticular closure (of 5 mm 
port sites) or cyanoacrylate glue closure (of 3 mm port 
sites) was used. There was no increase in wound infection 
or skin inversion causing ugly scars in any of the latter 
closure methods. There was no increase in wound dehis-
cence due to glue as we used these only in 3 mm port site 
closure.

The limitations of this study are the small numbers 
of patients and in being a retrospective cohort study. We 
did not group the patients based on skin type, although 
most belonged to the same ethnicity. In addition, the two 
variables applied in groups (port profile and closure tech-
nique) could have confounded each other. But in Group 
1 we could not have used subcuticular/ sealant closure 

as screw profile port along with a small incision made 
interrupted closure mandatory. We could have used trans-
cutaneous type of closure in Group 2, although preferred 
subcuticular/ sealant closure were amenable to the same. 
Surgeons often leave would closure to the residents who 
in a hurry to finish the case and use interrupted sutures for 
wound closure. This paper also stresses the importance of 
paying attention to skin closure during MIS, to avoid an 
undesirable scar at follow-up.

Conclusions

Findings of this study show that using a smooth profile 
port, unlike a screw type profile one, during laparoscopic 
pediatric urology procedures enables subcuticular/ adhe-
sive glue closure and thus provides an inconspicuous 
scar. Further larger prospective randomized studies are 
warranted in infants and children to find ways to improve 
cosmetic outcomes of laparoscopic port sites.
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