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Abstract
Four-port laparoscopic cholecystectomy (LC) is a standard procedure. Several alternative approaches have been described 
to make trocar scars invisible. This study describes and was successfully administered as a pilot for feasibility and safety 
of a bikini line port for better aesthetic results. In patients with symptomatic cholelithiasis undergoing LC between June 
2021 and December 2021, bikini line ports were used in 67 patients. With the patient in the supine position, the first trocar 
(11 mm) was inserted into the abdomen through the umbilicus. The other three trocars were placed in the lower abdomen at 
the bikini line with the help of the camera. Standard instruments were used to perform the surgery. The mean operative time 
was 54.66 SD 14.1 min. No intraoperative or postoperative adverse events took place. The median follow-up for this cohort 
was 24 weeks. Cosmetic results were satisfactory for all patients. The use of one umbilical camera port and the other three 
ports in the bikini line in the lower abdomen completely hides the scars from the ports’ incision. The technique was quickly 
adopted by regular laparoscopic surgeons with usual instruments, much to the satisfaction of patients.
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Introduction

The laparoscopic approach is the standard procedure for 
the removal of the gall bladder when cholecystectomy is 
indicated. The conventional 4-port laparoscopic cholecystec-
tomy is one of the most performed surgeries worldwide [1]. 
However, surgeons have lately advised numerous alternative 
techniques such as single incision laparoscopic cholecys-
tectomy (SILC) and natural orifice transluminal endoscopic 
surgery (NOTES), to minimize or eliminate scars, improve 
aesthetics, and achieve patient’s satisfaction [2, 3]. Technical 
constrains and the need for special instruments limit both 
techniques [4]. SILC has also been linked to an increased 
risk of wound infection and incisional hernia [5]. Surgeons 
have been interested in doing LC using the modified bikini 
line approach because of the benefit of hidden or minimal 
scars, lower costs associated, and maintaining the same 
laparoscopic principles as traditional [6]. The goal of this 
study was to show that the modified bikini line approach 

was feasible and safe and that it could be used to achieve 
satisfactory cosmetic outcomes.

Patients and Methods

This is a prospective observational study including 67 
patients with symptomatic gall stone who underwent LC 
between June 2021 and January 2022 at Assuit Univer-
sity Hospital. The modified bikini line approach was used. 
Exclusion criteria were incision scars in the upper abdo-
men due to previous surgery, body mass index (BMI) ≥ 40, 
and age > 65 years. All of the patients gave their informed 
consent. All of the surgeries were carried out by the same 
surgical team and in accordance with the rules of the local 
authority and ethical committee.

Operative Technique

The patients were positioned in the reversed Trendelenburg 
position, with their head up and their adducted legs down. 
For more convenient ergonomics, the surgeon and the first 
assistant stayed on the right side of the patient. The scrub 
nurse remained on the left side, but the laparoscopy tower 
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was placed on the upper right. The visiport was used to 
create the pneumoperitoneum. The abdomen is insufflated 
to a pressure of 13–15 mm Hg. First, an 11-mm port for 
the 30-degree telescope is introduced. The peritoneal cav-
ity was inspected for the possibility of the modified bikini 
approach. At the bikini line, one 11-mm trocar was placed 
at the midline, and two 5-mm trocars were placed on the 
right side. At this time, the camera was relocated from the 
umbilical to the 11-mm midline suprapubic port. Eventu-
ally, we had 4 ports (one umbilical and three ports along 
the bikini line). For traction of the gallbladder fundus, 
the assistant used the lateral right suprapubic port, while 
the operator surgeon used both the umbilical port and the 
medial 5-mm port as working ports. Depending on the 
intraoperative condition, all ports could be exchanged. The 
quality of the image of the midline port was the same as 
that obtained during conventional laparoscopic cholecys-
tectomy; therefore, there was no risk of adverse events. 
Throughout the operation, we used the standard LC instru-
ments. The umbilical trocar was used for dissection and 
clipping of the cystic artery and duct, while the medial 
suprapubic port was used to grab the Hartman’s pouch. 
Using a hook connected to a diathermy device, the gall-
bladder was sharply detached from its bed. The gallbladder 
(GB) was removed from the umbilical trocar under vision. 
There was no need to dilate the 11-mm incision. In certain 
cases, we used suction to aspirate excess bile to reduce the 
volume of the GB and therefore facilitate its extraction. If 
there are any trapped stones at the bottom of the GB, we 
use stone forceps to dislodge them through a small hole 
in the neck. Through the lateral 5-mm trocar, a drain was 
inserted (Fig. 1).

Results

A total of 67 (54 women; 13 men) between June 2021 
and December 2021 were included in the study. All of the 
procedures were completed laparoscopically, with a 0% 
conversion rate. The mean age was 39.98 ± 12.102, with 
a range of 20 to 61. The mean BMI was (27.871 ± 6.043), 
with a range of 19 to 39 kg/m2. Operative time ranged from 
35 to 95 min, with a mean of 54.641 ± 14.111 min. There 
were 46 ladies previously had a cesarean section (Fig. 2). 
Indications for cholecystectomy were chronic cholecys-
titis in 61 patients; acute cholecystitis in four patients; 
gangrenous cholecystitis in one patient; and concomi-
tant chronic appendicitis and chronic cholecystitis in one 
patient (Figs. 3 and 4). Except for two patients, all drains 
were removed, and the patients were discharged within 
24 h after surgery. The first patient had a gangrenous gall-
bladder and was discharged on the second postoperative 
day. The second one had concomitant appendectomy and 
cholecystectomy. This patient was discharged on the third 
postoperative day. There were no intraoperative compli-
cations or unexpected events. No additional ports were 
used. During the 30-day visits, no postoperative complica-
tions were discovered. The median follow-up period was 
24 weeks. During follow-up visits, all patients reported 
satisfactory cosmetic results.

Fig. 1  A drain via lateral 5-mm port Fig. 2  A lady with previous CS
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Discussion

The operation of choice for cholecystectomy candidate 
patients is the conventional LC, which has great results [7]. 
There have been numerous attempts to minimize or elimi-
nate scars. Change the entry access, reduce port sizes and/
or numbers, or modify trocar site insertion to be in a hidden 
area, according to investigators. NOTES, SILC, and mini 
laparoscopic cholecystectomy have all developed as a result 
of this. However, unique equipment such as port systems 
in SILC, long instruments, specialized optics, and flexible 
endoscopy in NOTES were required for these techniques. 
When compared to standard LC, this adds a cost [1, 8].

Ersoz et al. described a full bikini line cholecystectomy 
with four trocars inserted along the suprapubic line [9]. 

However, the approach is made more difficult by the lack 
of angulation and ergonomics when all the four ports are 
on the same line. Furthermore, this technique is not recom-
mended for people with a high BMI or acute cholecystitis. 
A modified bikini line approach was developed with the 
help of an umbilical port and the other three ports on the 
hairline. This change enables safe access to the abdomi-
nal cavity, as well as the selection and insertion of the 
other trocars while under vision. Another advantage is that 
the distance and the angulation between instruments are 
kept. As a result, even in challenging circumstances and 
patients with a high BMI, greater control of the surgical 
field is possible. Although we followed the same technique 
described by Bachmann and others [8, 10–13], the trocar 
size, the port locations, and the surgeon position were all 
different.

The modified bikini line approach was found to be a 
safe procedure in our research. Despite the presence of 
acute cholecystitis, gangrenous cholecystitis, and concur-
rent appendectomy with cholecystectomy, no conversion 
to open surgery was performed in all cases. Throughout 
the study period, no intraoperative or postoperative diverse 
events were recorded. There was no need for any additional 
ports or long instruments. These findings are consistent 
with earlier research [8, 10, 13, 14]. Other investigations 
[6, 12, 15–17], on the other hand, conversion to open sur-
gery, intraoperative complications, an extra port insertion 
in the upper abdomen, and long instruments were reported. 
The two 11-mm ports might be changed for 5-mm ports to 
improve the aesthetic effects. The lack of a 5-mm camera 
and other necessary equipment, however, limited the scope 
of our study to what was available in our department. This 
modification might be done in further series in the future.

Certainly, the operative time was longer in the first 
cases, and inconvenient situations (ranging from 35 to 
95 min), but it was shorter by time. It is, however, com-
parable to previous studies [12, 15, 16]. The modified 
bikini line approach left invisible scars, resulting in good 
cosmetic outcomes in both genders [10, 13, 15, 18]. All 
patients in our study, particularly women who already had 
a Pfannenstiel incision for cesarean section, reported a sat-
isfactory cosmetic outcome. As described by Leggett et al. 
[19], using small diameter instruments in mini laparoscopy 
(3 or even 2 mm) is likely to be difficult during extraction 
of the gall bladder due to the risk of stone leakage; other-
wise, we must extend the umbilical incision.

Patients with a BMI ≥ 40 were excluded from our study. 
When used on patients with a higher BMI, where exposure 
is likely to be challenging, this technique may have some 
limitations. Furthermore, difficult cholecystectomy, per-
forated GB, and very tall patients are not good candidates 
for such technique.

Fig. 3  1ntraoperative image (subhepatic appendix)

Fig. 4  Concomitant cholecystectomy and appendectomy
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Conclusion

In conclusion, in selected patients, the technique described 
in this study is a feasible and safe procedure. It yielded a sat-
isfactory cosmetic result. It can be performed using standard 
instruments. More research is needed before the procedure is 
recommended as an alternative to conventional LC.
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