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Abstract: Objective: To determine the efficacy, safety and outcome of the laparoscopic common bile duct
exploration.

Material and method: This study was conducted in the department of surgery at 1.G.M.C.,Shimla from 1% June,
2014 to 31° May, 2015 and included 20 patients with cholelithiasis and choledocholithiasis. The male/female ratio
was 6/14, with a mean age 53.50 years (range 20 to 70 years). Preoperative evaluation was done through medical
history, biochemical tests, ultrasonography and magnetic resonance cholangiopanceatography(MRCP).
Laparoscopic common bile duct exploration was done via choledochotomy in all patients.

Results: The mean time taken for procedure was 111.75 minutes and the average gas (CO2) consumed was 92.3
litres. Postoperative complications were observed in 2 (10%) patients. In 2 (10%) patients completion of the
procedure was achieved by conversion to open choledocholithotomy. Mean hospital stay was 6.75 days.
Conclusions: Laparoscopic common bile duct exploration has definitely shown decreased post-operative
discomfort, decreased requirement of post-operative analgesia, better cosmesis and early return to work and less
morbidity.

Keywords:  alkaline  phosphatase  (ALP), common bile duct (CBD), endoscopic retrograde
cholangiopancreatography (ERCP), magnatic resonance cholangiopancreatography (MRCP).

1. INTRODUCTION

During the era of open cholecystectomy the management of choledocholithiasis was relatively straight forward but with
the advent of laparoscopic cholecystectomy the treatment of common bile duct (CBD) stones, whether recognized
preoperatively or per-operatively remains controversial. Although the treatment of common bile duct stones has changed
during the last decade it still seems to be controversial. Currently there are three methods of treatment for
choledocholithiasis. The first method is one stage open cholecystectomy with common bile duct exploration. The second
one is a two stage procedure of endoscopic retrograde cholangiopancreatography followed by laparoscopic
cholecystectomy. The third way is one stage laparoscopic cholecystectomy with common bile duct exploration.Following
the introduction of laparoscopic cholecystectomy® there has been a gradual increase in laparoscopic common bile duct
exploration which has been shown by a few enthusiasts to be as effective as common bile duct clearance and associated
with reduced hospital stay compared to preoperative endoscopic retrograde cholangiopancreatography followed by
laparoscopic cholecystectomy.?**® However laparoscopic common bile duct exploration, either using the transcystic route
or via a choledochotomy, does involve more advanced laparoscopic skills, often including flexible choledochoscope and
as a result the default procedures in many hospitals remain to be endoscopic retrograde cholangiopancreatography either
before or after laparoscopic cholecystectomy. Such is the reliance upon endoscopic retrograde cholangiopancreatography
that in some centres surgery for common bile duct stones is now considered a lost art.° Endoscopic retrograde
cholangiopancreatography places the patient at risk of the complications of sphincterotomy including pancreatitis,
perforation and bleeding.”®*'® The morbidity of endoscopic retrograde cholangiopancreato-graphy with endoscopic
sphincterotomy has been described as around 10% and the mortality around 1-2%.** Laparoscopic common bile duct
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exploration can be the option for choledocholithiasis, as it is possible to solve the problem in a single procedure. It also
has the advantage of leaving the sphincter of Oddi anatomically intact and avoids the morbidity associated with
laparotomy. This study presents our initial experience of laparoscopic common bile duct exploration over a period of
twelve months in Indira Gandhi Medical College, Shimla.

2. MATERIAL AND METHODS

This study was conducted in the department of surgery at 1.G.M.C., Shimla from 1* June, 2014 to 31* May, 2015 and
included patients with cholelithiasis and common bile duct stones.

STUDY POPULATION:

20 patients were selected with symptomatic ultrasonography proved common bile duct stones and cholelithiasis. Various
parameters were studied pre-operatively, intra-operatively and post-operatively.

INCLUSION CRITERIA:

The following patients were included in the study

1. All age groups

1) H/O biliary colic pain and obstructive jaundice.

2) Patient presenting at least four weeks after the acute symptoms.

3) CBD stones detected by ultrasonography and/or MRCP(Magnetic Resonance Cholangiopancreaticography) — with
CBD diameter > 8mm

4) Intrahepatic duct dilation as determined by ultrasonography and MRCP

5) Alkaline phosphatase or gamma glutamyle transferase level more than 1.5 times over the limit of normal at the first
reference

6) Big and multiple CBD stones without any anatomical anomalies on MRCP.
7) ASA grade I-I1I.

EXCLUSION CRITERIA:

The following patients were excluded from the study

1) Clinical, radiological or biochemical evidence of cholangitis and pancreatitis
2) Evidence of cirrhosis, intrahepatic gall bladder, liver mass, abscess and neoplasm
3) Gall bladder empyema and perforation

4) Pregnancy

5) Recurrent choledocholithiasis

6) Previous upper gastrointestinal surgery

7) Patients with contraindications to general anesthesia..

8) ASA grade IV-V.

9) Complete history was taken and patients were assessed for any other co-morbid condition. Patients were explained
about the procedure and informed consent were taken before any procedure.

PREOPERATIVE EVALUATION:

The patients were evaluated pre-operatively on the following parameters
Age, Gender, Height, Weight, BMI (body mass index)

Routine blood investigations: CHG, FBS, RFT, Serum electrolytes.
Study-specific investigations: LFT, ultrasound abdomen and M.R.C.P.
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THE TECHNIQUE OF LAPAROSCOPIC CHOLESYCSTECTOMY WITH COMMON BILE DUCT
EXPLORATION:

Overnight the patients were kept nil orally prior to surgery.

Same premedication and anesthetic protocol was followed for all patients.

All patients were operated on under general anaesthesia in a reverse Trendelenburg position.
Pneumoperitoneum was established with CO, using veress needle and insufflator.

The intra abdominal pressure of 12-13mm of Hg was kept during surgery.

The first 10mm trocar was introduced by Hasson’s technique below the umbilicus for insufflation of carbon dioxide and
for insertion of a 30 degree angled laparoscope. Other trocars were placed under direct vision, the second 10mm trocar
was introduced in the epigastric region left to the falciform ligament , the third 5mm trocar in the right anterior axillary
line in right hypochondrium, the fourth 5mm trocar in the midaxillary line and the last fifth 5mm trocar below the coastal
margin, 1-3cm medial to the midclavicular line. Midclavicular trocar was used for cholangioscopy of common bile duct.

After dissection of the calot triangle, liga clips were applied on the cystic duct to prevent spillage of stones into the
common bile duct. The anterior surface of the supraduodenal common bile duct was dissected carefully. Common bile
duct exploration was performed with an incision at the distal part of common hepatic duct just before the junction with the
cystic duct. The longitudinal incision of total length 6-7mm was started on the anterior surface of the common hepatic
duct(2-3mm) towards the common bile duct (4-5mm) using the cold knife. Incision was extended to 10-15mm depending
upon the size of the stones.

Choledochoscopy was performed using a flexible choledochoscope (Karl Storz make) with instrument channel of 7Fr,
working length 35cm and outer diameter 15.5Fr.

Stones were extracted after flushing with saline with a dormia basket, fogarty catheter, atraumatic forcep or a milking
technique was used. Single 2-8mm stones were removed with forceps through trocar in epigastric port. Large and
multiple stones were placed in a bag made of latex glove and removed through trocar in epigastric port. After all stones
were extracted, a check cholangioscopy of hepatic ducts and common bile duct was performed to ensure clearance of the
biliary system.

There were two types of common bile duct closure after choledochotomy: primary closure or T-tube drainage.

Primary closure with interrupted absorbable suture (vicryl 3-0) was used.T-tube drainage was used in cases where distal
patency was not ensured. Then cholecystectomy was performed. The operated area was drained with a 16-18Fr ryle’s
tube. Umbilical and other ports were closed with port closure suture(vicryl no.1);skin was closed with staplers. Adequate
and similar analgesia (Inj.dicloaqua75mg) was given postoperatively to all patients as and when required. The duration of
surgery was counted from port incision to skin closure. The carbon dioxide volume was measured from putting of veress
needle to the completion of the procedure. In case of T-tube drainage a check cholangiography was performed on 7" post
operative day. In case of no residual stones, T-tube was removed on 10™ post operative day. In case of residual stones,
distal obstruction or continuous bile leak patients underwent endoscopic retrograde cholangiopancreato- graphy with
sphincterotomy. Patients with primary closure of the common bile duct were discharged on post operative day 3-7.

The following post operative complications were analyzed:
a) Bile leak

b) Wound infection

c) Paralytic ileus/intestinal obstruction

d) Duration of hospital stay

3. RESULTS

Twenty (20) selected cases of cholelithiasis and choledocholithiasis admitted in Department of Surgery, Indira Gandhi
Medical College, Shimla w.e.f. 1% June, 2014 to 31% May, 2015 were evaluated in this study. The age of patients in the
present study ranged from 20 years to 70 years. The mean age of the patients was 53.50 years. Out of 20 cases, 6 (30%)
were male and 14(70%) were female.All the cases had history of pain prior to admission in the hospital. The number of
attacks of biliary colic varied in patients from 0 to 2 with a mean attack rate 0f1.15. The minimum interval between the
last attack suffered by the patient and admission into the hospital was two week and maximum interval was of eight
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weeks. Nineteen patients (95%) in whom no adhesions were observed per-operatively had their last attack ranging
between 4 week to 8 week with a mean period of 4.60 week. In one case (5%) where adhesions were observed during the
procedure, had his last attack within 4 week. 13(65%) patients out of 20 had jaundice and 12 patients had raised alkaline
phosphatase level(more than 1.5 times of upper limit of normal value). None of our patients had history of cholangitis i.e.
intermittent pain upper abdomen, fever and jaundice. All 20 patients (100%) included in this series demonstrated
cholelithiasis and dilated common bile duct on ultrasonography. 12 patients out of 20 demonstrated choledocholithiasis
on ultrasonography. In rest 8 patients stones were detected on MRCP. All patients included in the series demonstrated
cholelithiasis with choledocholithiasis on MRCP.

BMI of each case under this study calculated preoperatively varied widely from 17.30 kg/m? to 29.99 kg/m? Mean BMI
was 21.33kg/m2. Three (15%) patients had BMI between 17.30kg/m? to 18.50kg/m2, with mean BMI 17.97 kg/m? and
were underweight. Fourteen (70%) patients had BMI between 18.51kg/m? to 24.99kg/m? with mean BMI 22.03 kg/m? and
were having normal weight. Three patients (15%) had BMI ranging 25.00kg/m? to 29.99kg/m? with mean BMI of 26.27
kg/m? and were overweight. Mean operating time was 110 minutes in underweight group, whereas it was less in normal
weight group i.e. 106.78 minutes. This paradox probably was due to less humber of patients (3) in underweight group as
compared to normal weight group (14). Mean operative time was 136.66 minutes in overweight group which was more
than patients in normal weight group. None of our patients under study had any per-operative complications like pneumo-
omentum, subcutaneous emphysema, pneumothorax, bleeding from abdominal wall, GIT perforation, solid visceral
injury, major vascular injury which have been otherwise reported in literature. No post-operative complications like port
site infection, abscess or deep vein thrombosis were seen in any patient. In 2 (10%) cases, Laparoscopic Common Bile
Duct Exploration had to be completed by converting to open common bile duct exploration. One of the patient had dense
adhesions and difficult anatomy making the dissection impossible and conversion to open surgery was inevitable. In
another case the common bile duct was grossly dilated with impacted large stone which made the grasping and removal
difficult. A drainage tube (14F Ryle’s tube) was kept in Morrison’s space in all (100%) of these cases. This tube was kept
for minimum of 3 days and maximum of 15days. Mean duration of drainage in all (20) patients was 4.6 days. Keher’s T-
tube(14F) was inserted in 2(10%) out of 20 patients under study. On an average 92.3 litres of gas (CO,) per case was used
in this series. The consumption ranged from 60 litres to 120 litres in this series. The time taken for completion of the
procedure was counted from insertion of Hassan trocar up to the closure of last port. Maximum time taken in the present
study was 150 minutes and minimum time taken was 90 minutes. The mean time taken for the completion of laparoscopic
common bile duct exploration was 111.75 minutes. Mean time taken for first 4 cases was 131.25 minutes. Out of 20
patients 2 had bile leak (one had bile leak through the abdominal drain and other had persistent bile leakage through the
T-tube). Bile coming out of t-tube was due to stricture in lower common bile duct which was diagnosed on t-tube
cholangiogram done on 7™ postoperative day, for which endoscopic retrograde pancreatocholangiography with
sphincterotomy with common bile duct stanting was done on 9™ postoperative day. After this bile leak through t-tube
gradually decreased over 3-4 days and t-tube was removed. In another case bile leak through ryle’s tube or into the
abdominal cavity was due to disruption of sutures at choledochotomy site for which laparotomy was done on 7"
postoperative day and resuturing of common bile duct was done over T-tube. Later on endoscopic retrograde
cholangiopancreatography with common bile duct stenting with sphincterotomy was done because t-tube was draining
more than 600ml of bile per day. T-tube was removed after 3 days as the drain output decreased after stenting . None of
the patients had paralytic ileus in our study. The mean hospital stay of the patients in the present series was 6.75 days,
ranging from 4 days to more than 8 days (including converted cases). One patient had to be hospitalized for 15 days as a
result of prolonged postoperative drainage.. All cases under study were having a single or multiple stones in common bile
duct. The smallest stone was 0.5cm. and the largest stone was 2.5 cms. in size. The average stone size was 1.342cms.The
stone was removed in all cases within single operation. All the patients were called for follow up after four weeks
postoperatively in the outpatient department (OPD). All patients had follow-up USG and LFT(at 6 wks) to evaluate liver
function, common bile duct status and residual stone. None of the patient had retained common bile duct stones and LFTs
were within normal limits.

4. DISCUSSION

The age of patients in the present study ranged from 20 years to 70 years. The mean age of the patients was 53.50 years.
Chung-Ngai Tang et al*® studied 27 patients who underwent laparoscopic exploration of common bile duct during the
period from 1995-1999. 14 female and 13 male patients were recruited with mean age 59.6 years (range 27-81 years).
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Eryk Naumowicz et al*® studied 35 patients (27 female and 8 male) who underwent laparoscopic common bile duct
exploration, with mean age 58.3 years (range 23-81 years).

In the present study 100% (20) of patients complained of pain prior to admission in the hospital, as probably it is one of
the main reasons which compel the patient to seek the medical advice. Our patients have suffered 1.15 attacks of biliary
colic on an average prior to surgery.

13 patients out of 20(65%) had jaundice and 12 patients out of 20 (60%) had raised alkaline phosphatase. MRCP was
done in those patients who had raised alkaline phosphatase, bilirubin level and dilated common bile duct on
ultrasonography. All patients had choleliathiasis and choledocholithiasis in MRCP.

None of our patients had history of cholangitis i.e. intermittent pain upper abdomen, fever and jaundice.

The mean time taken for completion of the procedure in our series was 111.75 minutes (range 90 to 150 min.). Eryk
Naumowicz et al™® observed mean operating time of 163.8 minutes (range 115 to 235 minutes). S Aroori et Al** observed
mean operating time of 154 minutes (range 90 to 210 minutes). Dag Arvidsson et al'® had mean operating time of 210
minutes (range 160 t0310).

Variation in time taken for surgery in different cases in the present series can be ascribed to the various factors like initial
teething troubles, modern technique, non-availability of trained regular supporting staff familiar with the technique,
though all were familiar with the basics of the laparoscopy and of course the learning curve of the procedure. It was the
initial stage of the procedure in this institution and none of the operating team members had any “hands on” experience.

On an average 92.3 litres of gas (CO2) per case was used in this series, ranging from 60 to 120 liters. No such reports are
available in the literature regarding the amount of CO2 consumed.

In the present series 2(10%) of our cases were converted into open choledocholithotomy. However, there is wide variation
in open conversion rate in literature. M Jameel et al*® observed open conversion rate of 7%. Alexis Sanchez et al'’ did a
study on 16 patients who underwent laparoscopic common bile duct exploration and observed conversion rate of 12.5%.

One of the patients under study had pericholecystic adhesions and was converted to open procedure due to distorted
anatomy. One patient was converted to open due to impacted stone at lower end of common bile duct.

These instances of conversion to an open procedure should not be considered as a failure but only completion, because in
each instance this course was chosen by the operating surgeon as safest for the patient.

None of our patients under study had any intra-operative bleeding.
None of our patients under study had spillage of stone during procedure.

Although it is considered to be a sterile procedure, there is certainly chance of infection. In the present series none of the
patients had wound (port /incision site) infection, abscess formation, prolonged ileus or deep vein thrombosis as reported
in literature. Out of 20 patients, 2 had bile leak post-operatively through t-tube and ryle’s tube drain. Bile coming out of t-
tube was due to stricture in lower common bile duct which was diagnosed on t-tube cholangiogram done on 7"
postoperative day, for which endoscopic retrograde pancreatocholangiography with sphincterotomy with common bile
duct stenting was done. In another case bile leak through drain or into the abdominal cavity was due to disruption of
sutures at choledochotomy site for which laparotomy was done on 7"postoperative day. In a study done by Chung-Ngai et
al'? bile leak was present in 14.8% of patients, wound infection 11.1%, wound bleeding 3.7% and mortality (secondary to
bile leak and collection) was 3.7%.

There is wide variation in hospital stay as observed in literature. In our series mean hospital stay was 6.75 days, ranging
from 4 to 20 days (including converted cases). Eryk Naumowicz et al*® reported mean hospital stay of 7.1 days (range 4 to
16). S Aroori et al** reported mean hospital stay of 3 days (range 1to 6 days).

One of the patients had to be hospitalized for 20 days as a result of prolonged postoperative drainage.

The patients in the present study were hospitalized for one extra day than required, as this being an initial experience and
we were more watchful of post-operative complications in the patients, who came from far flung and distant hilly areas.

The mean days of analgesic (Diclofenac) requirement for laparoscopic common bile duct exploration were 3 days (range
1 to 7 days). Analgesic was given in the form of injectable Diclofenac on SOS basis till the patient started oral feed
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followed by Diclofenac tablets along with a cover of PPIl. There is no clear data regarding post operative analgesic
requirement in laparoscopic common bile duct exploration in literature.

All cases in the present series underwent post-operative USG abdomen after a period of six weeks. None of the patient
had residual stones.

From our initial experience of this small series, it can be safely deduced that greatest benefit of laparoscopic common bile
duct exploration comes from rapid return of activity that it permits. Most of the patients were discharged from the hospital
without activity restrictions and could return to work as soon as they felt normal. This resulted in to an overall cosmetic
procedure for the patient and cost effective for the patient as well as for the society in the long run.

This procedure will have positive economic impact since most of the patients undergoing laparoscopic common bile duct
exploration can be discharged from the hospital tolerating oral solids on the third or fourth postoperative day. The
potential for reducing the cost of treatment is evident. The decreased hospitalization presently may result in lower hospital
costs, but the savings will be currently offset by high cost of the equipment and non availability of expertise. With time
these costs will diminish as the equipment becomes rapidly available and less expensive and more and more people are
trained in the procedure.

5. CONCLUSIONS
The increased skills of the surgeons & advances in endoscopic equipment have made laparoscopy the technique of future.

In our experience of Laparoscopic common bile duct exploration in Indra Gandhi Medical College, Shimla the procedure
could be done without any major complication. The minor complications experienced in the study were within the range
as reported in the literature. One should have good knowledge of the open choledocholithotomy and if any complication is
encountered during laparoscopic common bile duct exploration it should be resorted to, as timely conversion of
laparoscopy is not a source of shame but a sign of wisdom. Time taken for surgery should be no criteria for academic
groups.

The procedure has definitely shown decreased post-operative discomfort, decreased requirement of post-operative
analgesia, better cosmesis and early return to work and less morbidity.
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