Three port laparoscopic cholecystectomy with or without a
marionette sling: A randomized controlled trial
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ABSTRACT
Objectives: To compare between the three-port cholecystectomy versus adding a marionette sling to the three-port
cholecystectomy.

Patients and Methods: We operated on 52 patients through a three-port (group T) cholecystectomy and operated on
another 52 patients through a three-port plus a marionette sling inserted percutancously through the gallbladder fundus
(group M).

Results: All the preoperative demographic data for patients of both groups were comparable. In group T, operative
duration was 46412 min versus 47+11 min for group M (nonsignificant differences). The rate of conversion to four-port
technique was (9.6%) in group T versus (1.9%) in group M (a statistically significant difference). Bile leakage occurred
in only one (1.9%) patient in group T versus seven (13.5%) patients in group M (a statistically significant difference).
Patients of group T were discharged within 1542 h of the operation while patients of group M were discharged within
15+3 h. (a statistically nonsignificant difference). In group T, the amount of fluid discharged in patient’s drain was about
100+£20 ml while in group M patient’s drain discharged about 150+50 ml of fluids per patient (a statistically significant
difference). The incidence of SSI (Surgical Site Infection) in group T was 5.8% (3/52 patients) but in group M the
incidence of SSI was much higher than that (17.3%, 9/52 patients). Infections were mainly at the third port (drain site).
Conclusion: Adding an extra marionette sling to the three-port cholecystectomy decreased the rate of conversion to four-
port cholecystectomy but it was associated with an increased incidence of superficial SSI.
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INTRODUCTION through the abdominal wall™. So reducing the number of
ports from four to three is the most practical option>-*,
One of the challenges that faced the evolution of However, McMahon®™ and Ng!'” warned that the three-
laparoscopic surgery is to become even less invasive. port LC without proper retraction of the gallbladder may
Laparoscopic cholecystectomy (LC) has been performed increase the incidence of common bile duct injuriest'!).
commonly with four ports which is a simple, efficient and
at low cost!'l. Reduction of pain and duration of hospital Aim
stay postoperatively has been attempted through reduction
in the size and number of portsf. To compare LC through three-ports versus the same
technique plus insertion of a marionette sling to the fundus
Other less invasive ways have been described. Mini (£body) of the gallbladder.
laparoscopy is the same as conventional LC but uses a
much smaller diameter trocar with thinner instruments. PATIENTS AND METHODS:
But this increased the technical difficulties, the risk of
complications and also increased the costs!!. This was a prospective randomized trial conducted at
Qena University Hospital, Qena Faculty of Medicine, South
With increased experience, it was noted that the trocar Valley University, Egypt. Patients are randomly assigned
that inserted in the right subcostal area was used only to into two groups by the by the closed envelope method.
retract the fundus of the gallbladder to achieve a clear The study was approved by the local institutional ethical
exposure of Calot’s triangle. Therefore, we can replace committee. We recruited 104 patients with symptomatic
this trocar used for simple retraction with a suture inserted cholecystolithiasis or gallbladder polyp (s) who underwent
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LC; 52 patients of them were operated on by the three-
port technique (group T) and the other 52 patients were
operated on by the three-port technique with the addition
of a marionette sling (group M). The inclusion criteria were
patients aged between 18 to 60 years, ASA grade I, II, or
111, and signing of an informed written consent. Exclusion
criteria were patients with any contraindication to
laparoscopy, suspected Mirizzi syndrome, previous upper
abdominal surgery, long-term anticoagulant treatment, and
history of cholangitis.

The main points of comparison: the technical feasibility
and operative safety (operative time ‘time from incision
until closure of the wound’, incidence of conversion to
classic four-port technique or conversion to open surgery,
intraoperative complications), and duration of hospital stay
(patients were discharged home when they can tolerate oral
fluids and made ambulant), postpostoperative complication
rates within first 30 days postoperative period. Patients
were followed-up weakly for 3 months after the operation.

Operative technique

For group T patients procedures were performed under
general anesthesia in the supine position. Both the operating
surgeon and the camera man stood to the left of the patient,
while the assistant stood to the right of the patient. A 12
mm umbilical port, a 12 mm subxyphoid port, and a 5
mm right flank port were used. Pneumoperitoneum was
established with an open Hasson‘s technique. We used 30°
(Karl Storz, Germany) that was inserted into the umbilical
port. A long grasping forceps inserted through the 5 mm
port was used for retraction of the gallbladder, so dissection
was accomplished through the 12 mm subxyphoid port.
The cystic duct and cystic artery were clipped by a manual
clip applicator. The position of the operating telescope
was changed to the epigastric port and the gallbladder was
retrieved through the umbilical port (Fig. 1).

Fig. 1: Three-port cholecystectomy.

For group M patients an additional marionette sling was
used to elevate the fundus (+body) to facilitate exposure
of the Calot’s triangle. The marionette suture was passed
through the abdominal wall from outside to inside, passing
the gallbladder (fundust+body), and then returned from

inside to outside using a laparoscopic needle holder. This
suture (1 Vicryl) was passed in the right subcostal region,
halfway between the midclavicular and anterior axillary
line to be stitched to the gallbladder. Then the procedure
was completed in the same way (Fig. 2).

Fig. 2: Marionette Cholecystectomy.

Statistical analysis

Data were collected, tabulated, and analyzed by SPSS
version 20 (Statistical Package for Social Sciences, PSS,
Inc., Chicago, Illinois, USA). Quantitative variables are
presented as the mean and SD and were compared using
Student’s t test. Qualitative variables will be described using
frequency and percentages (n (%)) and compared using the
¥ test for parametric variables and the Mann—Whitney U
test for nonparametric variables. The significance level
was set to 0.05.

RESULTS:

All the preoperative demographic data of the patients
was listed in (Tab 1). In this study we categorized 104
patients into two groups: group T which included 52
patients [39 (75%) female and 13 (25%) males] and group
M which included 52 patients [40 (76.9%) female and 12
(23.1%) males]. The age range for group T was 38.2+12.6
years while for group M it was 37.6=11.6 years. BMI was
28.3£3.2 and 29.143.1, respectively. The preoperative
ultrasound (US) finding showed: group M showed gall
stone (s) in 50 (96.1%) out of 52 patients and showed
gallbladder polyp (s) in the other two (3.9%) patients, But
group M patients showed gallstone (s) in 51 (98.1%) out
of 52 patients while the last patient showed gallbladder
polyp (s) (1.9%). Fifty (96.1%) patients out of 52 in each
group presented with chronic manifestations while the last
two (3.9%) patients presented with acute manifestations
(Table 1).

Table 1: Preoperative demographic date of the patients

Group T 52 Group M 52 P

patients patients value
Age (year) 38.2£12.6 37.6£11.6 NS
Sex (n, %)
F 39 (75) 40 (76.9) NS
M 13 (25) 12 (23.1) NS
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BMI 28.3£3.2 29.1£3.1 NS
US Findings (n, %)

Stone (s) 50 (96.1) 51(98.1) NS
Polyp (s) 2(3.9) 1(1.9) NS
Symptoms

Chronic 50 (96.1) 50 (96.1) NS
Acute 2(3.9) 2(3.9) NS

Operative and postoperative data were collected in
(Table 2).

For patients of group T, we recorded an operative
duration of 46+12 min while the operative duration of
group M was 47+11 min (nonsignificant differences). In
group T there were five (9.6%) patients were converted
into the classic four-port technique but in group M only
one (1.9%) patient was converted into four-port technique
(a statistically significant difference). The conversion was
due to lack of clear visualization of the Calot’s triangle
structures. None of the patients in both groups were
converted into open surgery.

As regards intraoperative events: there was bile leakage
in only one (1.9%) patient in group T (from gallbladder

Table 2: Operative and postoperative date of the patients

itself during its dissection), while there was bile leak
in seven (13.5%) patients in group M (a statistically
significant difference). This leak arose from punctures
of the gallbladder by the marionette stitches, gallbladder
bed, or from an improperly clipped cystic duct which was
reclipped by a larger one.

There were no major biliary nor vascular injuries
among both groups.

Patients of group T were discharged within 2042 h of
the operation while patients of group M were discharged
within 2043 h. (a statistically non-significant difference).

In group T, the amount of fluid discharged in patient’s
drain was about 100+20 ml while in group M patient’s
drain discharged about 150450 ml of fluids per patient (a
statistically significant difference).

The incidence of superficial SSI (without deep
extension to the operative bed as confirmed by Abdominal
US) in group T was 5.8% (3/52 patients) but in group M
the incidence of superficial SSI was much higher than that
(17.3%, 9/52 patients). Infections were mainly at the third
port (drain site). SSI was in the form of purulent discharge
(even with the absence of bacterial culture). It responded
well to repeated dressings and ABs.

Group T 52 patients Group M 52 patients P value
Operative duration (min) 46x12 47+11 NS
Conversion to (1, %)
4-Port 5(9.6) 1(1.9) S
Open surgery 0 0 NS
Intra-operative Events (n, %):
Bile Leakage 1(1.9) 7 (13.5) S
Bleeding 1(1.9) 1(1.9) NS
Major duct or vessel injury 0 0 NS
Postoperative hospital stay (h) 2042 2043 NS
Amount of Drained Fluid (ml) 100+20 150450 S
SSI 3(5.8) 9(17.3) S
DISCUSSION studies minimized the feasibility and the safety of this

In early 1990, Slim and colleagues documented
their initial results with the three-port LC with
promising results. They omitted the fourth port for the
grasper used to retract the dome of the gallbladder. The
three-port LC might be difficult in certain situations
as a very thick gallbladder wall, gallbladder filled
with calculi, a stone impacted at Hartman’s pouch,
and marked adhesions at Calot’s triangle!'?. The
increased risk of CBD (Common Bile Duct), damage
with the three-trocar technique suggested by many

laparoscopic procedure®!'*!31. So, in this trial we added
an additional marionette sling aiming to get better
results.

The 104 patients in our study were grouped randomly
into two equal groups, each one including 52 patients.
In group T patients were operated on by the three-
port technique while group M patients were operated
on by the same three-port technique with addition of
a percutaneous stitch at the right hypochondrium to
suspend the fundus of the gallbladder.
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The preoperative demographic data including age,
sex, BMI, preoperative presentation, and US findings
of both groups showed no statistically significant
differences.

The operative duration of both techniques showed
no statistically significant difference (46+12 min vs.
47+11 min for groups T and M, respectively).

There were 5/52 (9.6%) cases converted to the
classic four-port technique in group T which is higher
than that recorded for group M which showed a single
case out of 52 case (1.9%). Endo and colleagues
showed an 8% conversion to four-port ‘instead of
three-port + sling suture’ among his patients. This
conversion was due to of severe inflammation ‘acute
cholecystitis’ or to control bleeding!.

So, the addition of a marionette sling markedly
reduced the rate of conversion into four ports.

None of our cases were converted to open surgery.

Patients operated by the classic three-port method
showed no major intraoperative accidents such as
vascular or biliary injury. This was contrary to what
had occurred in patients operated with the addition
of a sling. They showed intraoperative bile leakage
in 13.5% of patients, mostly due to the gallbladder
puncture. Endo and colleagues stated that bile leakage
into the peritoneal cavity during the operation was
little, with no postoperative peritonitist*.

Powell and Siriwardena documented that
manipulation of the suture needle within the
gallbladder had increased the risk of damaging portal
structures, and may lead to tearing of gallbladder wall
with consequent spillage of bilel'*.

Tien and colleagues in 2019 reported that taking
the serosa of the gallbladder rather than the complete
walls can avoid bile leakage from the gallbladder
lumen during manipulation. Also, they got a better
exposure of dissection for completion of the fundus-
first cholecystectomy!'3l.

Puncture of the gallbladder wall by the marionette
stitch causes a larger amount of fluids to be drained
through the drain. This did not affect the duration of
postoperative hospital stay but it was significantly
associated with a higher incidence of superficial SSI
among the M group patients.

Limitations of this study includes: The small
sample size of this study, a too thickened gallbladder
wall and the possible bile spillage during placement
of suture. This is important if gallbladder carcinoma
is incidentally discovered during cholecystectomy!'®.

CONCLUSION

Adding an extra marionette sling to the 3-port
cholecystectomy decreased the rate of conversion to
4-port cholecystectomy but it was associated with an
increased incidence of superficial SSI.
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