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Abstract

Background:

Laparoscopic common bile duct exploration (LCBDE) is becoming more popular in the management of choledocholithiasis due to improved laparoscopic expertise and advancement in endoscopic technology and equipment. 

Objective: 

The aim of this work is to assess the technical feasibility of exploration of the common bile duct (CBD) by means of laparoscopy and to evaluate its potential advantages in management of bile duct stones.
Methods: 
This prospective study was conducted at department of surgery, Sohag University hospital. It included 30 patients who underwent LECBD from March 2011 to October 2014.
Results: 

The male/female ratio was 2/28 and mean age was 48 (range from 25-85) years. The main presentation was biliary colic in 25 (83%) patients, 16(53.3%) of them had raise total and direct bilirubin (subclinical jaundice), and jaundice in 5 (17%). LCBDE was completed in 27 (90%) patients and 3 (10%) had open conversion. 27 cases were managed through choledochotomy incision and 3 using a transcystic approach. Stone clearance was successful in all patients by use of wash, dormia basket and balloon extraction through choledocosopy. Choledochotomy repair using T-tube drainage done in 17 (62%) patients and primary closure in 10 (37%). The mean operative time was 127 (range from 90-120) minutes, and hospital stay was 8 (range from 5-15) days. Apart from postoperative biliary leakage in 3 (10%) cases no other complications detected.
Conclusions: 

LCBDE it is technically feasible with high success rate and well accepted by the patients as it solves 2 problems during the same anesthesia. 

Introduction
Choledocholithiasis is encountered in approximately 10%-15% of patients with cholelithiasis [1]. It can result in biliary colic, obstructive jaundice, cholangitis, or pancreatitis. The traditional approaches of open common bile duct (CBD) exploration have been replaced by newer, less-invasive procedures. The principal minimally invasive options in the treatment of CBD stones include endoscopic retrograde cholangiopancreatography (ERCP) with endoscopic stone extraction and laparoscopic CBD exploration [1]. ERCP has been the treatment of choice for symptomatic CBD stones for decades. However, the major drawbacks of ERCP are that it requires two stage approaches (laparoscopic cholecystectomy and preoperative/postoperative ERCP) and can cause the life-threatening complications such as bleeding, perforation, and pancreatitis [2]. LCBDE has been proven to be a safe, reliable, and effective treatment for CBD stones and has gained wider acceptance with its added advantage of being a single-stage procedure. LCBDE has become the main treatment for CBD stones associated with cholelithiasis [3]. LCBDE can be approached either through the cystic duct or directly through a choledochotomy incision. The main advantage of choledochotomy is that it provides unrestricted access to both the CBD and the common hepatic duct, enabling access to more difficult stones [4].
Patients and methods
A total of 30 patients underwent LECBD for choledocholithiasis, at department of surgery, Sohag University hospital, from March 2011 to October 2014. Diagnosis of CBD stones was based on image studies such as ultrasonography, and magnetic resonance cholangio pancreatography with supporting laboratory test results. The demographic data, operative outcome, intra and postoperative complication and recurrence rate of CBD stones were collected and analyzed. All operations were done by general anesthesia. A patient was placed supine and a 10-mm trocar was used in the subumbilical area for camera port, a 10-mm trocar in the epigastric area, 5-mm trocar in the right upper abdomen area, and a 5-mm trocar in the right subcostal area, additional port my added when necessary. Exposure of the CBD was facilitated by upward retraction of the liver with anterior and cephalic retraction of the gallbladder. Careful dissection was used to identify the anterior surface of the CBD, where a longitudinal choledochotomy was performed. After that, a choledochoscope was routinely used to find and to extract stones. A combination of saline irrigation, basket, or balloon extraction techniques through a choledochoscope were used to remove CBD stones. After the removal of stones, a choledochoscope was used to find residual stone in intrahepatic duct and CBD. If no residual stone was confirmed, the choledochotomy incision was either primarily closed using 3-0 absorbable suture or after T-tube insertion according to the situation and intaoperative manipulations. Laparoscopic cholecystectomy was done after finishing suture of the CBD incision site. A drain was inserted routinely at Morison’s pouch. 
Results
The male/female ratio was 2/28 and mean age was 48 (range from 25-85) years. LCBDE was attempted in 30 patients and completed in 27 patients. The three patients had open conversion due to impacted stone and bleeding on tope of cirrhotic liver. The operative approach was direct choledochotomy incision in 27 (90%) of cases, and only 3 (10%) of cases were operated through transcystic approach. After the CBD exploration was performed, T-tube drain was used in 17 patients and primary closure was done in 10 patients. The operative time in the study was ranged from 90-210 minutes with mean 127.00 (± 22.77) minutes. The mean operative time in transcystic approach compared with T-tube was statistically insignificant. Also the mean operative time of primary closure was statistically not significant compared with choledochotomy approach. The hospital stay in the study ranged from 5 to 15 days, with mean 8.47 (± 2.36), it was short in transcystic approach 6 (0) days than choledochotomy approach 8.74 (± 2.33) days but this was statistically insignificant. While it was statistically significant in primary closure 7.50 (± 3.31) days compared to closure with T tube 9.47 (± 1.07) days. Stone clearance was successful in all cases with no retained stones. Postoperative complications occurred in 3 patients (10%), in the form of bile leakage after primary closure which treated conservative in the first two cases. While in the third case persist for 7 days and treated with ERCP sphinctrotomy and stent insertion. 
Discussion
CBD stones are the most frequent complication of cholecystolithiasis and occur in 10%-15% of patients [5]. With the development of instruments and the perfection of operative skills laparoscopic exploration of the CBD for choledocholithiasis is feasible and has become increasingly popular [5]. 
The main clinical presentation in this study was biliary colic (83%), while remaining cases were jaundice (17%). This was in contrast to (Tan et al, 2010) who stated that the main clinical presentation was acute cholangitis and the remaining was jaundice and biliary colic [6]. 

Diagnosis of CBD stones was based on image studies with supporting laboratory test results. Ultrasonography done routinely in all cases, while MRCP done only in seven cases, where US failed to demonste stones in dilated CBD, also to exclude other organic lesions. This differ than other study which establish the use of high definition and elevated accuracy examinations, such as magnetic resonance cholangiography and endoscopic ultrasonography preoperatively in the diagnosis of choledocholithiasis in almost all cases, even in non-dilated ducts. But their high cost impedes their common use [7].
There are two basic ways to explore the bile duct laparoscopically the simplest; termed transcystic and the second is through a small choledochotomy incision. Flexible choledochoscope is essential for both [5]. Many biliary tract surgeons, has found transcystic ductal exploration possible and has been highly successful in a large percentage of cases with no increase in morbidity or mortality and a shortened hospital stay and recovery time, similar to patients who undergo only laparoscopic cholecystectomy [8]. In this study most of the patients 27 (90%) were operated using direct choledochotomy incision, and only 3(10%) cases were operated through transcystic approach. The fewer number of the transcystic approach in our study due to its need to more equipment like intraoperative cholangiogram and dilatation of the cystic duct.
Closure of the CBD after LECBD occurs either by primary closure or by T-tube insertion which used for decompression of the duct in the case of residual distal obstruction, access for ductal imaging in the post-operative period, and access for removal of residual common duct stones. Primary closure of the CBD without a T-Tube has been advocated by some authors in biliary tract surgery because of the potential complications associated with T-Tube placement [9]. In this study closure of CBD by primary closure was done in (10) case while colure by T tube in (17) case. The mean operative time of primary closure was less than the mean operative time in closure with T but this was statistically not significant. As regard the hospital stay and postoperative complication, it was statistically significant in primary closure compared to closure with T tube. Many studies agree with this study as regard shorter operative time and hospital stay with the primary closure but showed lower complication rate [10]. 
The conversion rate in this study was three cases (10%), due to impacted stone in two cases and bleeding in the third case. in another studies the conversion rate was (6%) due to adhesion with unclear anatomy, technical failure, impacted stone, rupture cystic duct, cholecystodudenal fistula and duodenal injury [5].
The complications in this study were occurred in three cases (10%). all have bile leakage after primary closure of CBD, the duration of the bile leakage range from 4-7 days. Bile leakage in the first two cases was treated conservative with no other complications. But in the third case bile leakage persist for 7 days, ERCP was done with sphinctrotomy and stent insertion. Similar complications were noted in many studies in form of bile leakage , which persist in one patients more than 7 days result in subphrenic abscess needed a second operation, from which he recovered uneventfully [11].
Conclusion
LECBD is feasible and safe operation with good out come in managing choledocholithiasis, it include the numerous benefits of minimally invasive procedures, particularly less postoperative pain, hospital stay, more rapid recovery, and fewer complications when compared to open surgery. LCBDE during laparoscopic cholecystectomy solves 2 problems during the same anesthesia with high success rates.. The successful laparoscopic management of CBD stones depends on several factors including; surgical expertise which may be enhanced by training models in laparoscopic surgery, adequate equipment (Flexible choledocho-fiberscope, balloon catheter, basket forceps) and the biliary anatomy, and the number and size of CBD stones.
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الملخص العربي

         تعد حصوات القناة المرارية  من المضاعفات الأكثر شيوعا لحصوات المرارة وتحدث بنسبة 10%-15% من المرضى.ويمكن معالجتها إما عن طريق الفتح الجراحي، أو بمنظار البطن الجراحي ، أو عن طريق منظار القنوات المرارية..
          وقد أجريت هذه الدراسة في قسم الجراحة العامة بكلية طب سوهاج فى الفترة من 2011 إلى 2014. حيث شملت الدراسة عدد ثلاثون من المرضى تم استكشاف القنوات المرارية لهم بإستخدام منظار البطن الجراحى. كان معظم المرضى من الإناث 93%، و فقط 7% من الذكور. وكان معظم المرضى في منتصف العمر، حيث كان متوسط ​​العمر 48 سنة، ومدى عمري يتراوح بين 25-85 سنة. 
وكان استكشاف القنوات المرارية فى معظم الحالات27  من المرضى عن طريق شق القناة المرارية  مباشرة ،و 3حالات فقط من خلال قناة الحويصلة  المرارية و تم استخراج الحصوات عن طريق غسل القنوات المرارية والسلة اوباستخدام البالون من خلال منظار القنوات المرارية.اما غلق القناة المرارية فكان بواسطة أنبوبة حرف T في 17 حالة ومباشرة باستخدام خيوط قابلة للامتصاص فى 10 حالات . تراوح الوقت المستغرق فى  استكشاف القنوات المرارية بإستخدام منظار البطن الجراحى ما بين 90-210 دقيقة بمتوسط  127دقيقة. وكان متوسط الوقت فى  استكشاف
 وقد حدثت مضاعفات جراحية لثلاثة حالات فى صورة تسرب للعصارة الصفراوية فى حالة غلق القناة المرارية مباشرة و تفاوت تسرب للعصارة الصفراوية لمدة 4 أيام في الحالة الأولى، 5 أيام في الحالة الثانية و 7 أيام في الحالة الثالثة.و تم علاج التسرب في الحالتين الأوليين بالعلاج التحفظى اما فى الحالة الثالثة استمر لمدة 7 أيام، وقد تم عمل منظار القنوات المرارية مع وضع دعامة داخل القناة المرارية ، مع وجود تجمع فى الحوض تم علاجة  بوضع درنقة بواسطةجهاز الاشعة بالموجات فوق الصوتية.
استكشاف القنوات المرارية بإستخدام منظار البطن الجراحى يمكن إجراءه بكفاءة وإجادة.كما يتميز بالقدر على استئصال الحويصلة المرارية و استكشاف القنوات المرارية فى عملية واحدة. و ايضا تمتاز هذة التقنية أنها تخفض حدة الألم بعد العملية بشكل ملحوظ وبالتالي تقليل فترة الاقامة بالمستشفى و النقاهة. و يعتمد نجاح استكشاف القنوات المرارية بإستخدام منظار البطن الجراحى على عدة عوامل من اهمها, خبرة الجراح في إستخدام المنظار مثل خبرته في الجراحة التقليدية و يستمد هذا من التدريب المستمر فى جراحة المناظير, وايضا يعتمدعلى و جود التقنيات و الالات الازمة مثل (منظار القنوات المرارية, السلة و البالون). وينبغي أن تصبح جراحة مناظير استكشاف القنوات المرارية الخيار المفضل عند توافر الخبرة والتقنيات اللازمة
