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ABSTRACT
Objectives: Bile duct injuries and fistulas due to bile leakage are observed at certain rates in laparoscopic

cholecystectomy. In complicated cases, in patients with cholelithiasis cystic duct edema, the cystic canal may

be enlarged to the extent that it cannot be closed with a clip in a standard operation. In this study we evaluated

the eficiency of stapler closure of cystic canal. 

Methods: In this retrospective study the cases who had laparoscopic cholecystectomy and cystic canal was

closed with stapler between August 2016 and December 2018 were reviewed. Patients' hospital stay and

complications were noted. 

Results: Thirty-three patients who were electively operated and cystic canal closure was performed with

vascular staples because of a wide cystic canal during the operation were included in this study. Low bile

drainage was observed in only one case and this patient had spontaneous regression with conservative follow-

up. Mean duration of hospital stay was 3.7 days. Patients were followed up from 2 months to 28 months

postoperatively. 

Conclusions: Endo-vasculer stapler can be used safely during laparoscopic cholecystectomy with a history of

stones in the main bile duct. In this group of patients, it is advisable to make preparations in this direction

before the operation.
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he gold standard surgical treatment for

cholelithiasis is now laparoscopiccholecystec-

tomy [1]. The cholelithiasis operation can be recom-

mended prophylactically in asymptomatic patients

because of the risk of developing cancer, causing bil-

iary pancreatitis, and the complications of long life ex-

pectancy. 

      Acute cholecystitis, chronic cholecystitis, biliary

pancreatitis, biliary colic, stone in the main bile duct,

cholangitis, Mirizzi syndrome, gallstone ileus and

gallbladder cancer may arise from cholelithiasis or

might be the complications of gallbladder stones and

laparoscopic cholecystectomy should be performed

under appropriate conditions [2, 3]. During laparo-

scopic cholecystectomy, there are technical difficulties

that can make operations hard. Some of the technical

difficulties include embedded gallbladder, short and

thick cystic duct, anatomical anomalies, Mirizzi syn-

drome, fibrosis in the Calot triangle (frozen calot),

empyema, gallbladder edema and inflammation sec-

ondary to intraabdominal adhesions [4]. 

      The encountered situations might change the
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course of the operation and may require interventions,

including transforming the conversion to open, T tube

application into choledochus, percutaneous transhep-

atic bile drainage, tube duodenostomy, choledo-

choduodenostomy, hepaticojejunostomy and other

interventions to decrease mortality and morbidity. 

      The cystic canal is sometimes edematous and the

fibrous structure is thickened, or due to the expansion

of the lumen, management of the operation becomes

complicated. Various techniques in the literature for

ligation of cystic channels include intra-corporal

knots, titanium clips, endo-loop use and endo-stapler. 

      In this study, data were collected from 33 patients

that, Endo-vasculer stapler were used for enlarged cys-

tic canal ligation, during elective laparoscopic chole-

cystectomy. 

METHODS

      Of the 2573 laparoscopic cholecystectomy cases

performed between August 2016 and December 2018,

441 cases were accepted as complicated

(choledocholithiasis, acute biliary pancreatitis, acute

cholecystitis, acute cholangitis, etc.). 

      Emergency laparoscopic cholecystectomy was

performed in 47 patients for acute cholecystitis, and

laparoscopic conversion to open surgery was

performed in 16 patients. Four patients were treated

with the endo-vasculer stapler because of acute

cholecystitis due to a wide cystic duct. Fourteen

patients underwent elective laparoscopic

cholecystectomy conversion to open surgery. 

      The number of elective cases with wide cystic

channels that Endo-vasculer stapler was used was 33.

Our choice of stapler for cystic canal closure was the

Endo-GIA 45mm – 2.5 mm with vascular (white)

stapler. (Medtronic California USA). 

      Patient files were retrospectively obtained. Age,

gender, preoperative diagnosis, additional pathologies,

morbidity and treatment management, length of

hospital stay and physical examination findings,

imaging findings, operation notes, epicrisis and ERCP

datas were recorded. 

      Within 33 patients, 14 had previous ERCP and

stone extraction in their history. Complicated cases

were consulted to the hepatobiliary surgeon

peroperatively, before the decision of using the Endo-

vasculer stapler. After agreeing on the biliary

anatomy,the stapler indication was planned. 

Operations were performed with 4 trocar techniques

under general anesthesia. Following posterior

dissection, Calot Triangle dissection was revealed by

leaving cystic artery and cystic duct seperate. When

the cystic canal diameter was not enough to be safely

closed with titanium ML or Large and with a Polymer

Large, XLclip that was the case in the patients with

channel above one centimeter, the operations and the

cystic stump’s safety was questionable. That’s why a

vascular white 45 Endo-GIATM stapler was used in

these patients. 

      After inspecting and manually controlling the

cystic duct, and endovascular stapler was loaded with

a white cartiridge and fired in being sure of no sxtones
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Fig. 1. Endostapler placement on large ductus cysticus and the view of the cystic stump after firing. 
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in the lumen (Fig. 1). 

      Technically in the operation, in order to protect the

main biliary tract, the gallbladder was first released

from the liver bed or the hepatobiliary anatomy was

revealed by reducing the gallbladder from the fundus

to the Hartmann pouch. The cystic artery was seen in

all patients and was cut with a titanium clip or ligasure.

The gallbladder was excised from the liver bed using

electrocautery and ligasure, and hemostasis was

achieved. 

      Hemostatic matrix application was required in 3

cases for bleeding from the liver bed (Floseal®). The

gallbladder was removed from the epigastric incision

outside the abdomen by taking it into the Endo-Bag

inside the abdomen. Liver bed, operation area and the

cystic duct stump was carefully reviewed. In all

patients a soft abdomen drain extending for Winslow

were placed from the 5-millimeter trocar site. The

gallbladder was examined in the operating room

before the operation was terminated. 

Statistical Analysis 

      Data were analyzed with the SPSS 21 statistical

program. Continuous data are given as mean ±

standard deviation where applicable, and categorical

data as percentage (%).

RESULTS

      Between August 2016 and December 2018, 33

patients underwent elective laparoscopic

cholecystectomy in our General Surgery Clinic, and

cystic canal closure was performed with 45 white

loaded Endo-vasculer stapler. Nineteen (57.6%) of the

patients were males and 14 (42.4%) were females. The

age range was from 24 to 67 years and the median age

was 48 years. 

      In the preoperative diagnosis of the patient group,

there were 11 (33.3%) patients with symptomatic

gallbladder, 8 (24.3%) with medically treated acute

cholecystitis and 14 (42.4%) with ERCP history (1

cholangitis, 9 biliary pancreatitis, 4 with obstructive

jaundice). All patients were operated laparoscopically.

In addition to these patients, 4 patients with acute

cholecystitis that were diagnosed preoperatively were

excluded from the study despite of using the Endo-

stapler peroperatively. The mean hospital stay was 3.7

days. The follow-up period of the patients ranged from

2 months to 28 months. 

      Only one (3.03%) patient in the study group had

low flow (50 cc per day) bile leakeage in the

postoperative period, and regressed totally

spontaneously after 3 days. It was thought that this

patient hadan aberrant bile duct (lushca) from the

gallbladder bed as the cause of leakage. Three patients

with wound infection were treated with antibiotics. A

periumblical site hematoma was observed in one

patient. No mortality was detected in the study group.

DISCUSSION

      Laparoscopic cholecystectomy is the gold

standard treatment for both acute cholecystitis and

elective cholecystectomy [5]. Laparoscopic

cholecystectomy may be a good choice for a given

group after the first 72 hours after acute cholecystitis

[6]. Delayed surgical treatment in patients with acute

cholecystitis complicates laparoscopic

cholecystectomy due to increased inflammation [7].

Early laparoscopic cholecystectomy in acute

cholecystitis has been shown to be more advantageous

in some publications [8-10], but in practice, patients

with additional comorbidities have been given an

interval because of not fulfilling the appropriate

conditions. The general approach to the treatment of

acute cholecystitis is not having an additional

condition (associated hepatobiliary pathology

choledocholithiasis, suspicion of malignancy, use of

anticoagulants, etc.) and preferably laparoscopic

cholecystectomy within 72 hours.However, if the

patient does not have appropriate conditions for

surgical intervention, a conservative approach,

including cool down, antibiotherapy and minimally

invasive procedures (such as percutaneous

transhepatic cholecystostomy) can be applied. After 6-

12 weeks, elective cholecystectomy should be planned

[6, 11]. 

      Nowadays, many techniques have been defined to

prevent major biliary tract injuriesin laparoscopic

cholecystectomy, but in some patients it is a problem

that the cystic stump cannot be safely closed due to

the large size, regardless of the technique. The biggest

problem during elective laparoscopic cholecystectomy

in patients with cooled down is the dissection
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difficulty of the critical calot triangle area [12]. After

overcoming this difficulty and encountering a large

cystic canal in the next step makes the operation even

more difficult [13]. In the laparoscopic

cholecystectomy operation, after revealing the Calot

triangle and revealing the ductus cysticus in posterior

dissection, it is essential to clearly reveal the biliary

anatomy by separating the gallbladder from the liver

bed [5]. 

      The ductus cysticus is the connection between the

gallbladder and the main bile duct and the diameter of

this channel is known to be around 5 millimeters.

When the diameter of the cystic channel increases,

especially when it is above one centimeter, the

laparoscopic cholecystectomy procedure becomes

more difficult in acute cholecystitis and elective

patients. 

      Multiple clips can be dangerous and may increase

clip-related complications. According to Brooks et al.
[14], in a series of 650 patients,laparoscopic

cholecystectomy patients with 9 bile leakages were

observed and three of the leakage patients were

observed to be due to clip dysfunction (0.46%). In

some articles, with obstructive jaundice patients and

patients with main bile duct formation examinations,it

was observed that the metallic clips placed during

cholecystectomy caused migration into the bile duct.

Therefore, it is not recommended to put and cut

multiple clips consecutively [15, 16]. Intracorporeal

knot or suture is technically difficult, requiring

advanced laparoscopic experience and skill [17].

Ultrasonic coagulation and bipolar electrothermal

sealers are effective in the dissection of concentrated

tissues caused by hard and acute inflammation,

however, this is dangerous because it might cause bile

leakage [18]. Although ultrasonic coagulation was as

effective as a clipin a study of the cystic canal [19], it

is controversial since it will have the same security as

in a wide cystic channel. An endoloop may be an

alternative to the closure of a wide cystic canal but in

practice, either the gallbladder is separated from the

liver bed and crossed over the endo-loop pouch and

seated in the cystic canal, or after the cystic channel

is divided, the cystic canal can be connected to the

endoloop. However, in this method, after the cystic

channel is divided, it may be difficult to process as the

cystic stump retracts towards the hilus [20]. 

      The Endo-vascular stapler is used to cut and

closethe cystic channel at the same time, but it is a

highly debated and fearful condition in terms of

overlooking main bile duct injuries. Another

disadvantage is that it can only be entered through 12

mm diameter ports, larger than standard ports. 

      Endo-vascular stapling is safe and easy to use. In

patients with clear cystic duct and anatomy, one must

be sure that there is no stone in the cystic duct before

stapler firing. It should be clearly considered that the

main bile duct does not enter the stapler line and is not

constricted. Before the Endo-vasculer stapler is fired,

the contents of the cystic canal should be stroked by

the gallbladder and the residual stone should not

remain in the stapler line and should not be pushed in

the direction of the main bile duct [21]. 

      In a 7-year period (2008-2014) in France, when

approximately 800,000 cholecystectomy procedures

were examined, the rate of cholecystectomy due to

gallbladder stones increased. When total number of

cases increase, complicated cases are being expecting

more frequently [22]. 

      Although the vascular endo-vasculer stapler (2.5

mm) has been preferred in most of the publications in

stapled preference for cystic duct in laparoscopic

cholecystectomy, staplers with reticulator 4.8 mm and

3.5 mm can be preferred [13]. 

      The only patient with minimal bile leakage was

preoperatively ERCP and sphincterotomy performed

patient, bile leakage regressed spontaneously on the

third day operation. ERCP applications (stent,

sphincterotmy, nasobilier stent application) are

effective for the management of leakage in patients

with bile leak after cholecystectomy [23]. 

      In patients that were consulted to ERCP before

cholecystectomy, the surgeon feels more confident

because the pressure of the bile duct decrease and

leaks may heal more easily. The surgeon feels more

confident with patients with a history of ERCP who

underwent use of the endo-vasculer stapler for

enlarged cystic channels during laparoscopic

cholecystectomy. 

      Laparoscopic cholecystectomy is accepted as safe

in elderly patients [24]. However, complication

management is more difficult in these patients due to

additional diseases and comorbid conditions,

therefore, in the operation the surgeon should be sure

of the cystic channel stump. 

      Although the closure of the cystic stump with
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vasculer stapler adds an additional cost on surgery, in

complicated situations usage of stapler, it is obvious

that it is cost-effective and should not be avoided

because it might have a positive impact on decreasing

postoperative complications such as biliary leakage. 

      The complication rate was low in our study, the

complications were treatable. The duration of hospital

stay was 3.7 days, which was higher than the duration

of hospital stay for normal laparoscopic

cholecystectomy procedures. The reason for this is the

fear of developing complications. After the 10th

patient, the hospital stay decreased to two days. 

Limitaions 

      Limitaions of our study are, firstly the number of

the patients in our study is low and this might affect

the final results and analysis. Secondly; our study

design was not prospective, retrospectively designed

study. Another limitation is as the study group is a

small group, there were no comparison in different

groups like intra-corporeal knotting versus stapling.

CONCLUSION

      In conclusion, the Endo-vasculer stapler method

in elective laparoscopic cholecystectomy in

complicated cases is a safe and easy method to

use,especially in wide cystic duct. In the use of Endo-

vascular stapling, it is important to note the isolation

of the cystic canal and the clear presentation of the

anatomy of the biliary tract. 

In centers in which complicated cases undergo elective

laparoscopic cholecystectomy, especially in patients

with a history of stones in the main bile ductand

history of ERCP, it is recommended that if a wide

cystic duct is encountered while planning an

operation, it may be necessary to use the Endo-

vasculer stapler and it is recommended to be prepared

preoperatively. 
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