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ABSTRACT

Objectives: The present study compares the clinicopathological features and outcomes of two cystic stump
closure techniques (locking clips and intra-corporeal ligation with silk sutures) during laparoscopic
cholecystectomy.

Methods: This study was conducted in a tertiary health centre as a prospective observational study between
October 5, 2021, and February 15, 2022. For randomisation, double rows of silk sutures were used to close the
cystic stump in patients on the odd-numbered day of the month (Group 1). In contrast, a single-row locking
clip (Hem-o-Lok®) (Group 2) was used to close the cystic stump in patients on the even-numbered day of the
month. The study was terminated when at least 50 patients were reached in both groups. The clinicopathological
differences and cholecystectomy outcomes were compared between the groups.

Results: This observational study included 114 patients. Of the study cohort, 87 (76.3%) were female, and the
mean age was 46.54 = 14.74 years. There were 64 (56.1%) patients in Group 1 and 50 (43.9%) patients in
Group 2. Preoperative ERCP requirement was higher in Group 1 (15.6% vs 4%, p = 0.045), while the mean
operation room time was longer in Group 2 (p = 0.015). Morbidity rates were similar in the two groups (3.1%
vs 2%) (p > 0.05).

Conclusions: Cystic stump closure is the essential step of laparoscopic cholecystectomy. According to the
present study’s results, silk sutures (intra-corporeal ligation) and locking clips (Hem-o-lok®) are materials that
can be used safely to close a cystic stump.
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holecystectomy due to cholelithiasis is one of the
most frequently performed operations in general
surgery. This operation can be achieved with open sur-
gery and laparoscopic surgery. Laparoscopic surgery
is the standard gold surgery today. The most crucial
step is the successful and non-leak closure of the cystic

stump orifice. Many techniques have been described
in the literature to close the cystic orifice. These meth-
ods can be reduced to two main headings: clip closure
(locking or non-locking) and clipless closure. The
most common clips used during laparoscopic chole-
cystectomy are metallic clips (non-locking). Alterna-

Received: May 20, 2022; Accepted: August 16, 2022; Published Online: August 18, 2022

"Q’o

How to cite this article: Yeni M, Kalayci T. A prospective observational study on cystic stump closure during laparoscopic cholecystectomy: silk sutures
E (intra-corporeal ligation) or locking clips (Hem-o0-Lok®). Eur Res J 2022;8(5):695-701. DOI: 10.18621/eurj. 1118832

cissn:20319 - Address for correspondence: Mustafa Yeni, MD., Erzurum Regional Training and Research Hospital, Department of General Surgery, 25240 Erzurum,
Turkey. E-mail: mustafayeni3@hotmail.com, Phone: +90 442 432 10 00, Fax: +90 442 232 50 90.

“Copyright © 2022 by Prusa Medical Publishing
Available at hitp://dergipark.org.tr/eurj

The European Research Journal « Volume 8 ¢ Issue 5 « September 2022

695


http://orcid.org/0000-0002-6977-1757
http://orcid.org/0000-0003-2384-2094

Eur Res J 2022;8(5):695-701

Cystic stump closure during laparoscopic cholecystectomy

tive clips, called locking clips, are Hem-o-Lok® (Tele-
flex, Wayne, United States), Click’aV® (Grena, Not-
tingham, United Kingdom) and Lapro-Clip®
(Medtronic, Minneapolis, United States) [1, 2]. Lock-
ing clips differ from metallic ones as they are made of
polymers, are usually absorbable, and are designed to
lock in place with comparable locking pressure.
Therefore, they are thought to provide a more secure
closure.

Clipless closure techniques have become popular
due to technological developments. With the introduc-
tion of vessel sealing devices such as the Harmonic
scalpel® (Ethicon, Somerville, United States) and Lig-
aSureTM (Medtronic, Minneapolis, United States),
their feasibility and outcome in closing the cystic duct
during laparoscopic cholecystectomy are of interest.
On the other hand, simple sutures such as silk and
polydioxanone (PDS) and Endoloop® (Ethicon,
Somerville, United States) are materials used for clip-
less closure.

Regardless of the material used, the primary pur-
pose is to close the stump without complications. In
cases where the cystic stump is not closed correctly,
stump leakage with an incidence of 0.3% to 3% can
be seen [3]. In a systematic review with 38 studies that
included 47,491 patients, the rate of BL ranged from
0% and 4%, with an odds ratio of 0.17 (95% CI: 0.03-

0.93) for overall BL for locking vs non-locking clips
[4]. In addition, complications such as surgical site in-
fection, hematoma, abscess, and postoperative bleed-
ing can also be seen during cholecystectomy, as in any
surgery [5].

This prospective observational study compared the
clinicopathological features and outcomes of two cys-
tic stump closure techniques (locking clips and intra-
corporeal ligation with silk sutures) during
laparoscopic cholecystectomy.

METHODS

This observational study was started as a prospective
study in Erzurum Regional Training and Research
Hospital General Surgery Clinic after the ethics com-
mittee’s approval (Decision no: 2021/17-243). Patients
who underwent laparoscopic cholecystectomy for
cholelithiasis between October 5, 2021, and February
15, 2022, were included in the study. On the other
hand, patients in the pediatric age group (0-18 years
old) and patients diagnosed and treated in different
centres and admitted to our centre were not included
in the study. Patients who underwent endoscopic ret-
rograde cholangiopancreatography (ERCP) were op-
erated on in the same hospitalisation after liver

Fig. 1. Intraoperative view of the closure of the cystic duct with silk sutures. DC = ductus cysticus.
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function tests returned to normal. None of the patients
needed ERCP in the postoperative period.

Checked Parameters

The age and gender of the patients, indication for
cholecystectomy (acute or elective), preoperative en-
doscopic  retrograde cholangiopancreatography
(ERCP) requirement, materials used to close the cystic
duct, surgery time, morbidity and mortality status,
length of hospital stay, and pathological evaluation of
cholecystectomy specimens were searched. Hospital
records, consultation and operation notes, and clinical
charts of the patients were evaluated to collect the re-
searched parameters. Patients who developed compli-
cations in the postoperative 30 days were assessed as
morbidity. Due to the lack of mortality, mortality was
not considered a postoperative outcome.

The patients were divided into groups according
to the closing material used during cholecystectomy:
Group 1= Closure with silk sutures (intra-corporeal
ligation) and Group 2= Closure with locking clips
(Hem-o-Lok®). The clinicopathological and outcome
differences between the groups were evaluated.

Patient Randomization
Silk sutures were used to close the cystic stump in
patients operated on the odd-numbered day of the

month (Group 1), and locking clips (Hem-o-Lok®)
were used to close the cystic stump on the even-num-
bered day of the month (Group 2). The study was ter-
minated when at least 50 patients were reached in both
groups. All patients were given detailed information
before the operation, and an informed consent form
was obtained from all patients.

Operation Technique

The same well-trained surgical team performed all
operations. Hasson technique was applied to each pa-
tient during the first trocar entrance. All procedures
were performed by laparoscopy with four trocars: a
10- or 12-mm trocar inserted supraumbilical (first tro-
car), a 10- or 12-mm trocar from the xiphoidal region,
and two 5 mm trocars inserted from the right para-rec-
tal area. CO; insertion was made only through the first
trocar in all cases. After creating pneumoperitoneum,
all cholecystectomies were performed according to the
critical view of the safety principle. Cystic artery and
cystic duct were exposed by dissection of Calot's tri-
angle. According to randomisation, the cystic duct
stump was closed with a double row of 2/0 silk sutures
(intra-corporeal ligation) (Fig. 1) or a single row of
locking clips (Hem-o-lok®) (Fig. 2). Cholecystectomy
material was taken out of the abdomen from the

xiphoidal port.

Fig. 2. Intraoperative view of the cystic duct closure with a locking clip. DC = ductus cysticus.
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Statistical Analysis

Statistical evaluation was made with SPSS v22.0
(IBM, Armonk, NY, USA). Quantitative variables
were expressed as mean =+ standard deviation (SD),
median, minimum-maximum, interquartile range and
interval. Qualitative variables were reported as num-
bers and percentages. The normality distribution of
quantitative variables was checked with the Shapiro-
Wilk test. According to Shapiro-Wilk test results,
quantitative variables were compared with independ-
ent samples t-test or Mann-Whitney U test. Chi-
Square tests (Pearson and Fisher’s exact) were used to
compare qualitative variables. A p-value below 0.05
was considered statistically significant.

RESULTS

This observational study included 114 patients. Of the
study cohort, 87 (76.3%) were female, and the mean
age was 46.54 + 14.74 years, with a range of 19-83
years. The clinicopathological features of the patients
are shown in Table 1.

There were 64 (56.1%) patients in Group 1 and 50
(43.9%) patients in Group 2. Both groups' demo-
graphic features (mean age and gender distribution)
were similar. 58 (50.9%) patients underwent laparo-
scopic cholecystectomy due to cholecystitis. The re-
maining patients were operated on under elective
conditions. The rate of patients operated on for chole-
cystitis was similar in both groups (46.9% vs 56%, p
=0.334).

Cholecystectomy was performed in 12 (10.5%)
patients after endoscopic retrograde cholangiopancre-
atography (ERCP). The rate of preoperative ERCP re-
quirement was higher in Group 1 (15.6% vs 4%, p =
0.045). Intraoperative complications were seen in 5
(4.4%) patients: 3 of 5 had liver bed bleeding, and 2
of 5 had trocar site haemorrhage. All liver bed haem-
orrhages were controlled during laparoscopy. While 2
of these haemorrhages were controlled by energy de-
vices, the bleeding was stopped with liver bed suturing
in the remaining case. Trocar site haemorrhages were
controlled with simple sutures and energy devices. In-
traoperative complication rates were similar in the two
groups (4.7% vs 4%). However, operation room time
was lower in Group 1 (p =0.015).

The morbidity rate of the study was 2.6% (n = 3),

and 2 of the three patients were in Group 1. All post-
operative complications were port site infections and
treated with daily cleaning and drainage. Morbidity
rates were similar in the two groups (3.1% vs 2%) (p
= 1.000). A comparison of clinicopathological vari-
ables is shown in Table 2.

DISCUSSION

Laparoscopic cholecystectomy is a minimally invasive
surgical procedure that removes a diseased gallblad-

Table 1. Clinicopathological data of all patients

Parameters n (%) or mean £+ SD
(range)

Age (years) 46.54 + 14.74 (19-83)

Gender

Female 87 (76.3)

Male 27 (23.7)
Preoperative diagnoses

Acute Cholecystitis 58 (50.9)

Cholelithiasis 56 (49.1)
Preoperative ERCP

Yes 12 (10.5)

No 102 (89.5)
Intraoperative
complication

Yes 5(4.4%

No 109 (95.6)
Cystic stump closure

Silk suture (Group 1) 64 (56.1)

Locking clips 50 (43.9)

(Group 2)

Operation room time (min) 42.75 + 15.05 (20-115)
Morbidity

Yes 3(2.6)

No 111 (97.4)
Hospital stay (days) 1.91+1.2(1-10)
Pathology

Acute cholecystitis 34 (29.8)

Chronic cholecystitis 80 (70.2)

ERCP = endoscopic retrograde cholangiopancreatography,
SD = standard deviation
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Table 2. Comparison of the cystic duct closure techniques

Parameters Group 1 Group 2 p value
(n=64) (n =50)
Age (years) 4548 £15.56 47.90 £ 13.65 0.388*
Gender, n (%) 0.709**
Female 48 (55.2) 39 (44.8)
Male 16 (59.3) 11 (40.7)
Preoperative diagnosis, n (%) 0.334**
Cholelithiasis 34 (60.7) 28 (48.3)
Acute cholecystitis 30 (51.7) 22 (39.3)
Preoperative ERCP, n (%) 0.045**
Yes 10 (15.6) 2(4)
No 54 (84.4) 48 (96)
Intraoperative complication, n (%) 1.000%***
Yes 34.7) 2 (4)
No 61 (95.3) 48 (96)
Operation room time (min), (median/IQR) 39 (IQR=12) 43.50 (IQR=20) 0.015%***
Morbidity, n (%) 1.000%*
Yes 2(3.1) 1(2)
No 62 (96.9) 49 (98)
Hospital stay (days), (median/IQR) 2 (IQR=1) 2 (IQR=1) 0.641%***
Pathology, n (%) 0.707**
Acute cholecystitis 20 (31.3) 14 (28)
Chronic cholecystitis 44 (68.8) 36 (72)

Data are shown as meantstandard deviation or n
cholangiopancreatography, IQR = Interquartile range

(%) or median/IQR. ERCP = endoscopic retrograde

*Independent samples t-test, **Pearson chi-square test, ***Fisher’s exact test, ****Mann Whitney U test

der. Since the early 1990s, laparoscopy has primarily
replaced the open technique for cholecystectomy. La-
paroscopic cholecystectomy is currently indicated for
treating acute or chronic cholecystitis, symptomatic
cholelithiasis, calculous cholecystitis, gallstone pan-
creatitis, biliary dyskinesia, and gallbladder masses or
polyps [6-8].

Cystic stump closure is the essential step of la-
paroscopic cholecystectomy. Closing can be done with
many techniques. The most common technique is to
close the stump with simple (non-locking) metallic
clips. Alternatives are locking clips or ligatures [1, 2].
Locking clips differ from metallic ones as they are
made of polymers, are usually absorbable, and are de-
signed to lock in place with comparable locking pres-
sure. Therefore, they are thought to provide a more

secure closure.

Regardless of the material used, the primary pur-
pose is to close the stump without complications. In
cases where the cystic stump is not closed correctly,
stump leakage with an incidence of 0.3% to 3% can
be seen [3]. In addition, complications such as surgical
site infection, hematoma, abscess, and postoperative
bleeding can also be seen during cholecystectomy, as
in any surgery [5]. In one meta-analysis, the 30-day
complication rate of cholecystectomy ranged from 4-
31% [9]. The morbidity rate of the present study was
found to be 2.6%, which is lower than the literature.

The problem of biliary leakage has been evaluated
in both retrospective and prospective studies. How-
ever, very few studies compare intracorporeal ligation
with silk suture and Hem-o-Lok® clip closure, and our
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study stands out in terms of the number of cases. In a
systematic review of 38 studies, the overall incidence
of biliary leakage ranged from 0% to 4% [4]. Accord-
ing to the study by Singal et al. [10], when silk suture
ligation (80 patients) and ligaclips closure (80 pa-
tients) of the cystic stump were compared, no postop-
erative complications, including bile leakage, were
observed in the silk suture group. However, in a ran-
domised controlled study with 105 patients comparing
tied knots with Hem-o-Lok® clips, the incidence of
bile leakage was 3.8% in the tied knots group, with no
difference in postoperative complications [11]. In a
comparative randomised controlled trial comparing in-
tracorporeal ligation and ligaclips with 120 patients,
the mean operative time was longer in the intracorpo-
real ligation group, with no difference in postoperative
complications [12].In a comparative study using dif-
ferent materials (intracorporeal knotting using 2/0
vicryl suture and titanium clips), there was no differ-
ence between the groups in terms of preoperative clin-
ical presentation, preoperative ERCP requirement,
mean operation room time, and postoperative compli-
cations [13]. In a non-comparative pilot study of 80
patients, silk sutures were used to close the cystic duct,
and no postoperative complications and bile leakage
were observed [14]. Talebpour ef al. [15] showed that
ligation by suturing is safer with 0% bleeding and bil-
iary leakage rates. The present study’s overall morbid-
ity rate was 2.6% without bile leakage. However,
unlike the literature, the preoperative ERCP require-
ment rate was higher, and the mean operation time was
shorter in the intracorporeal ligation group. In contrast,
the preoperative clinical presentation rate (cholelithi-
asis/cholecystitis) was similar to the literature. While
it is expected that the cholecystectomy time will be
shorter in patients using locking clips, silk suture lig-
ation time has reached similar times when the learning
curve is gone. In addition, new studies with more cases
are needed, as the severity of the acute cholecystitis
attack, the difficulty of dissection, and the duration of
removal of the cholecystectomy specimen from the
abdominal cavity may affect the operation time.

Limitations

A significant shortcoming of our study is that the
cystic closure times were not evaluated. In addition,
new studies excluding patients who underwent ERCP
and patients who underwent surgery for acute chole-

cystitis to make the study more homogeneous will fill
the lack of literature and provide more robust data. In
addition, longer period outcomes should be evaluated
to compare the two closure techniques.

CONCLUSION

Silk sutures (intra-corporeal ligation) and locking clips
(Hem-o-Lok®) are materials that can be used to close
a cystic stump. Closing the cystic stump with a silk
suture, more commonly used in patients who under-
went ERCP in the preoperative period, is advanta-
geous and reliable since it shortens the operation time
without increasing morbidity.
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