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Abstract
The incidence of bile duct injury in laparoscopic cholecystectomy (LC) is still two times greater
compared to classic open surgery. This study offers new procedure to avoid this complication
during LC. The gall bladder was divided into two parts above the Hartmann pouch and all contents
were aspirated. Then, the distal part was dissected for short distance. The proximal part was dissected dome down until reaching to cystic duct which was tied or clipped and cut. J-vac drain was
put in peritoneal cavity. Between September 2012 and October 2013, overall 77 patients (53 females and 24 males) with mean age of 49 years (between 23 and 67 years) underwent bipartite
laparoscopic cholecystectomy. The mean operative time was 60 minutes (between 40 and 90 minutes). The dissection of both parts of gall bladder was safe and easy as close as possible from its
wall. No biliary tract injuries were recorded during or after procedure and also at follow-up period (20 months). Bipartite laparoscopic cholecystectomy is safe, easy to do, and can avoid all complications especially bile duct injuries in difficult cases.
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1. Introduction
For more than a century classical cholecystectomy has been a method of choice in surgical management of
gallbladder diseases. Laparoscopic cholecystectomy introduced in the late eighties, has now become the gold
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standard and has taken the place of conventional cholecystectomy [1]. It is the choice of treatment for symptomatic gallstone disease [2]. Short hospitalization period and rapid return to normal activity, less postoperative
pain, more acceptable cosmetic results and lesser morbidity and mortality rates, are the principle advantages of
this technique. However, the incidence of bile duct injuries is two times greater when compared to open cholecystectomy [3]-[5]. Bile duct injuries, either in classic open or LC, may necessitate several consecutive operations and invasive procedures, causing fear and anxiety to all surgeons. The development of bile duct injuries
following LC is not common but a serious complication resulting in long term morbidity [6]. Herein, we introduce a new technique, with the hope to prevent bile duct injuries during LC.

2. Patients and Methods
Seventy seven patients (53 females and 24 males) were included in this study at the general and laparoscopic
surgery department, Zagazig University Hospital, Egypt from September 2012 through October 2013. Forty patients were suffering from acute cholecystitis not responding to medical treatment and shifted to surgical treatment (bipartite laparoscopic cholecystectomy). Thirty seven patients showed much adhesion and difficult anatomy with chronic cholecystitis converted to bipartite laparoscopic cholecystectomy during operation (Figure 1).
The mean age was 49 years (between 23 and 67 years). This study was discussed and approved from ethical
committee of Zagazig University at August 2012. All information about the technique was discussed with all
patients, and all patients gave writing consent for inclusion of their data in this study.
Surgical technique: Under general anesthesia, 4 ports as classical laparoscopic cholecystectomy were inserted
after pneumoperitoneum was achieved. The reusable retrieval bag was introduced into peritoneal cavity through
port 10 mm and put under the inferior surface of the liver and its mouth near from the gallbladder. The adhesions around gallbladder were dissected. The gall bladder transected just above the Hartmann pouch dividing it
into two parts. During this transaction of the gall bladder, its contents were aspirated and big stones put inside
the reusable retrieval bag. The distal part of gall bladder (body and fundus) was dissected for short distance distally and then holding by grasper to push liver up. The proximal part of gall bladder (Hartmann pouch and cystic
duct) was dissected as close as possible from the gall bladder wall, with looking from inside and outside the gall
bladder, until reach to cystic duct, which was tied by extracorporeal pretied ligature (Vicryl No. 0) or clipped.
We can put small tube inside the cystic duct during dissection to identifying it and protect the bile duct from injury. After that, the cystic duct was divided and put the excised part inside the reusable retrieval bag. Then, the

Figure 1. Diagram of bipartite laparoscopic cholecystectomy. (a) distal part of gall bladder formed of body and funds; (b)
proximal part of gall bladder formed of cystic duct and Hartmann pouch; (c) cystic artery; (d) common hepatic duct; (e)
common bile duct. (A) The gall bladder was cut above the Hartmann pouch dividing it to proximal and distal part. (B) The
distal part was dissected for short distance as retrograde cholecystectomy dividing the cystic artery near the gall bladder
wall, then pushed up by laparoscopic grasper to elevate the liver. (C) The proximal part was dissected close as possible from
its wall by looking from inside, outside and behind it as fundus first cholecystectomy, until reaching to cystic duct which
was ligated and cut.
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Figure 2. (a) The anterior wall of gall bladder was incised just above the Hartmann pouch by laparoscopic scissor, and after
dissection of adhesion around it; (b) Suction of the gall bladder contents, and big stones impacted at the Hartmann pouch
and cystic duct; (c) Big stone removed from proximal part (Hartmann pouch and cystic duct) and transferred to reusable retrieval bag; (d) Big stone put inside the retrieval bag, which present under the inferior liver surface; (e) Complete transaction of posterior gall bladder wall just above the Hartmann pouch, after complete evacuation of proximal part using hook;
(f) Dissection of the distal part of gall bladder (body and fundus) for short distance; (g) This distal part push up by grasper
to elevate the liver during dissection of proximal part; (h) The dissection of proximal part was started, by holding it by
grasper and dissected by looking from inside and outside it and close as possible from its wall; (i) Dissection of the proximal part was completed (cystic duct was short and wide); (j) One extracorporeally pretied ligature was put around the cystic
duct using Vicryl No. 0; (k) The proximal part cut distal to ligature; (l) The excised part(Hartmann pouch and cystic duct
part) put inside the retrieval bag; (m) Then, the dissection of distal part was resumed and complete using hook; (n) The
reusable retrieval bag with its contents (gall stones, excised proximal part, and distal part) was passed from abdominal cavity through port 10 mm.

dissection of distal part (body and fundus) was resumed until completed, and put inside the retrieval bag which
closed by extracorporeally pretied stitch and removal through port 10 mm from abdominal cavity. Suction and
irrigation was done and J-Vac drain was inserted to peritoneal cavity through one 5 mm port. The port sites were
closed and follow up period ranged from 7 to 26 months (mean 20 months).

3. Results
In 40 cases the patients suffered from acute cholecystitis and 37 cases from chronic cholecystitis with sever fibrosis around. The time of this procedure ranged from 45 to 90 minutes (mean, 60 minutes). The presence of retrieval bag is essential during this technique. There is some bleeding during transection of gall bladder, which
controlled by using diathermy. The cystic artery was secured near of the gall bladder wall by using diathermy or
clip during dissection of distal or proximal parts. The dissection of the proximal part (Hartmann pouch and cystic duct) is safe and easy after evacuation of its contents, and close as possible. There is no limitation to use this
technique during laparoscopic cholecystectomy. The J-Vac drains were removed after 3 days in all cases. No
wound infection was recorded in this patients group. No bile duct injuries were recorded intraoperative or postoperative or during follow up period (mean was 20 months) (Figure 2(a)-(n)).

4. Discussion
The incidence of bile duct injury appears to have stabilized at 0.4 to 0.6 percent, which is four times higher than
that of open cholecystectomy [7] [8]. Many factors have been incriminated in occurrence of bile duct injuries
during LC. These are mainly anatomical misidentification of main hepatic duct, right hepatic duct or of aberrant
right hepatic duct, other anatomical variations or unidentifiable anatomy, surgeon’s experience, technical difficulties, poor visualization of the operative field, acute and chronic inflammation of the gall bladder and local
factors such as excessive hemorrhage and fat tissue [9] [10]. On the other hand, the problems related to the
equipment have been accused [11]. However, misidentification of the anatomy and surgeon’s experience seem
to be preliminary [6] [12]. Bile duct injuries are associated with significant morbidity, prolonged hospitalization,
increased financial burden, potential litigation and occasional mortality [5]. Some articles were published de-
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scribing recommended techniques to reduce bile duct injuries during LC [13]. Notable articles included reports
by Hunter [14] recommending the use a 30 degree laparoscope and avoidance of tenting; Strasberg [15], who
advocated the use of a critical view approach; Keto et al. [16], who introduced the dome down LC, with controversial results especially in risk cases. One study used the methylene blue to visualize the biliary ducts during
LC after injection into the gall bladder to avoid duct injury [17]. But, this cannot be using in needed cases as
acute cholecystitis or dense fibrosis around gall bladder or calcular obstruction of cystic duct. The roles of the
intraoperative cholangiography and laparoscopic ultrasound remain controversial, which need for surgical experience, the inevitable prolongation of the operative time and the need for interpretation by an experienced radiologist [18]-[20]. In our technique (bipartite laparoscopic cholecystectomy), the gall bladder divided to two parts
just above the Hartmann pouch, where the distal part (body and fundus of gallbladder) dissected for short distance to face cystic artery branches during entrance the gall bladder wall, which secured by diathermy or clip,
far away from biliary ducts and hepatic vessels. Then, the proximal part (Hartmann pouch and cystic duct) dissected close as possible after looking from inside to detect any anatomical abnormalities before dissection starts.
So, the dissection of proximal part do as dome down after opened it to see from inside.

5. Conclusion
With our technique, bile duct injuries can be avoided even with presence of risk factors (as anatomical abnormalities of biliary ducts, acute cholecystitis, severe chronic fibrosis, impacted stones within Hartmann pouch,
and short cystic duct) during laparoscopic cholecystectomy.
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