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Abstract

Background: This study aimed to compare intraoperative
Common Bile Duct (CBD) stenting with Primary Closure
(PC) after choledocholithotomy as regard safety, feasibility,
post-operative outcome and complications.

Patients and Methods: This study has been done at Assiut
University Hospital in General Surgery Department in the
period between 1 st January 2016 to 30 June 2017 including
patients with CBDS and failed extraction of stones by Endo-
scopic Retrograde Cholangiopancreatography (ERCP) and
candidates for CBD exploration.

Results: The study included 30 patients assigned to 2
groups, Group (A) primary closure and Group (B) intraoper-
ative CBD stenting after choledocholithotomy, each group
formed of 15 patients. There were no significant differences
between two groups as regard the demographic characteristics.
In Group (A) abdominal pain was reported in 3 casesvs. 7
cases in Group (B) and acute pancrestitisin no casevs. 2
casesin Group (B) and cholangitisin no casevs. 1 casein
Group (B). Asregard pre-operative biological character Group
(A) was reported leukocytosisin 3 cases vs. 7 cases in Group
(B), p=0.021. In Group (A) CBD diameter was 16 +3mm vs.
13%2in Group (B). The operation time was 120£28 in Group
(A) vs. 125220 in Group (B).

About 53% of casesin Group (A) has been done laparo-
scopicaly vs. 13% in Group (B). The hospital stay in Group
(A) was4x1.5vs. 2+0.5 daysin Group (B) Six cases of Group
(A) experienced bile leakage vs. 2 cases in Group (B). Four
cases of Group (A) were reported to have wound infection
vs. 2 casesin Group (B).

Conclusion: Intraoperative CBD stenting is a safe and
feasible method after choledocholithotomy in cases of CBDS
after failure of their extraction by ERCP.

Key Words: Choledochotomy — Common bile duct stones —
Laparoscopic — Primary closure — CBD stenting.

Introduction

GALL STONE disease isamajor cause of mor-
bidity world-wide. The prevalence of gallstone
disease varies around the world [1]. About 5-15%
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of patients with symptomatic gallstones have com-
mon bile duct stones at the time of surgery, the
portion grow with increasing age and duration of
symptoms [2] . CBDS require extraction to avoid
complications, such as acute suppurative cholan-
gitis, obstructive jaundice, hepatic abscess, and
acute pancredtitis [3]. Thereis no standard treatment
today. In principle, three treatment regimens are
available; endoscopic stone extraction during ER-
CP, laparoscopic bile duct exploration [4], and open
exploration. There is no strong evidence from
controlled trials that one procedure is superior to
another in experienced hands. If stone extraction
is performed by the transcholedochal approach,
the surgeon has 2 main options for choledochotomy
management: Primary closure, or closure after
biliary stenting.

Patients and M ethods

This study has been done at Assiut University
Hospital in General Surgery Department in the
period between 1 st January 2016 to 30 June 2017
including patients with CBDS and failed extraction
of stones by ERCP and candidates for common
bile duct exploration either open or laparoscopicaly.
The 30 patients were randomly assigned to two
groups. Primary closure group (n=15) and intraop-
erative CBD stenting group (n=15). Informed
consent was requested from all the patientsin-
volved.

Surgical technique:

Right subcostal or upper middle-line incision.
The hepatoduodenal ligament is stretched by pulling
up the quadrate lobe using aretractor and pulling

Abbreviations:

CBD : Common Bile Duct.
ERCP : Endoscopic Retrograde Cholangiopancreatography.
PC : Primary Closure.
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down the pancreatic head by using the assisting
surgeon's hand. After the gallbladder has been
removed, 'Kocherise' the duodenum. Next, open
the peritoneum to expose the CBD above the first
part of the duodenum. Place two stay sutures at
the level of the mid-portion of the CBD. Using a
pointed scalpel and a Pott's right-angled scissors
open the CBD vertically about 2cm. Bile, and
maybe stones, will spill out through the opening.
From below, with fingers behind the duodenum
and head of the pancreas, milk the CBD and retrieve
stones as they emerge from the choledochotomy.

Stones in the CBD can be extracted using Degjar-

dinsforceps or a Fogarty balloon catheter. Then
pass asmall sized plastic catheter (8-10-12fr)

through the choledochotomy in the CBD until it
is palpated in the duodenum to confirm the patency

of the CBD in order to avoid the usage of the
metalic dilators al so the catheter used for, flushing
of the CBD with saline to expel asmall retained
stones and also to do intraoperative cholangiogram
[5. A flexible choledochoscope allows visualisation
of the common hepatic duct and its major branches
proximally, and the CBD to the sphincter distally
to confirm duct clearance. Then primary closure
of CBD can be done with interrupted 3/0 vicrel

sutures [6] .

But for cases of intraoperative CBD stenting
The same steps as primary closure but before
closure of the CBD we put aplastic stent in the
duct through the choledochotomy [7]. Y ou should
palpate the distal end of the stent in the duodenum
to insure that the stent in its correct place. Then
close the duct with interrupted 3/0 vicrel sutures.
A drainis placed in the subhepatic region and
brought out through a separate stab incision.

Discharge and follow-up:

Patients resumed diet gradually post-operative.
Follow-up liver function test, jaundice, color of
urine, temperature, abdominal examination, wound
infection and abdominal US before removal of
drains and discharge. After discharge follow-up
done after one week then after six weeksfor re-
moval of the stent for cases of intraoperative CBD
stenting if the stent not based spontaneously. Then
follow-up every six months for recurrent CBD
stones or biliary stricture.

Satistical analysis:

Categorical variables were presented as count
and percentage, and the statistical difference be-
tween the two groups was determined by chi-square
testing. Continuous variables were expressed as
mean + Standard Derivation (SD) and comparisons

of datawere performed with Student's t-test. Sta-
tistical significance was determined by a p-value
less than 0.05.

Results

Thirty patients fulfilling the inclusion criteria
were included in the study. The following are the
results of the study, regarding demographic char-
acters, clinical characters, pre-operative biological
characters, pre-operative radiological characters,
intraoperative characters, post-operative characters
and complications.

1- Demographic characters:

Thereis no significant difference in both groups
regarding the demographic characters as shown in
Table (1).

2- Clinical characters:

There are three cases (20%) of Group (A) were
complaining from abdominal pain due to acute
cholecystitis versus seven cases (46%) in Group
(B) due to acute cholecystitisin four cases, acute
pancreatitis in two cases and cholangitisin one
case. fourteen cases (93%) in Group (A) had jaun-
dice versus thirteen (86%) in Group (B) as shown
in Table (2).

3- Pre-operative biological characters:

In cases of primary closure of CBD after
choledocholithotomy, three cases (20%) had pre-
operative leukocytosis which mostly due to acute
cholecystitis, on the other hand seven cases (46%)
who had done closure over stent, had leukocytosis
due to acute cholecystitis, acute pancreatitis or
cholangitis. p-value was 0.021 which is statistically
significant. Other preoperative biological characters
are statistically insignificant as shown in Table

3.

4- Pre-operative radiological characters:

Asregard the preoperative radiological charac-
ters, CBD diameter in cases of PC was (11-22)
mm vs. (8-18) mm in cases of closure over stent.
As regard the number of stones, it was multiple
stones in ten cases (66%0) of Group (A), but in
Group (B) twelve (80%) of them had multiple
stones. Regarding the size of stones, twelve of
cases (80%) of Group (A) had large sized stones
(=21 cm), on the other hand eleven of cases (73%)
of Group (B) had large sized stones. Pre-operative
ERCP was done for al cases of CBD stones, thir-
teen of cases (86%) do primary closure, preopera-
tive stent insertion had been done but canulation
and stenting had been failed for others due to
atrophic or small sized papillae. But in cases un-
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derwent closure over stent ,canulation and stenting
had been done for twelve of them (80%) as shown
in Table (4).

5- Intraoperative characters:

As regard the intraoperative characters, eight
of cases (53.3%) of Group (A) had been done
|aparoscopicaly until the end of the procedure.
Three of them started laparoscopicaly, but turn to
open due to unclear anatomy, the other four cases
had been done by open surgery from the start. But
for Group (B) thirteen of them (86.6%) had been
done by open surgery, and the rest two cases by
laparoscopy .

The operation time for Group (A) was from 90
to 135 minutes, but for Group (B) was from 100
to 145 minutes. All cases had complete CBD clear-
ance and intraoperative abdominal drain as shown
in Table (5).

6- Post-operative characters:

Asshown in Table (2) the median post-operative
hospital stay was shorter in Group (B) 2+0.5 (2-
3 days) than in Group (A) 4+ 1.5 (3-7 days) with
p-value=0.043, which is statistically significant.
In cases of PC six of patients (40%) experienced
post-operative bile leakage, three of them improved
by conservative treatment, but the other three cases
need post-operative ERCP and stent insertion. On
the other hand two cases only (13.3%) of closure
over stent experienced minimal bile leakage which
stopped spontaneously by conservative treatment.
Four cases (26.6%) of Group (A) experienced
wound infection, only two cases (13.3%) in cases
Group (B). One case in each group developed
recurrent CBD stone. Three cases (20%) of Group
(A) need post-operative ERCP due to bile leakage
not stopped by conservation, but nine of cases
(60%) of Group (B) need post-operative ERCP for
stent removal. Five cases had spontaneous distal
migration of stent, so not need ERCP and one case
had proximal migration of stent in the CHD which
need reexeploration and T-tube insertion. One case
(6.6%0) of Group (A) developed post-operative
cholangitis versus two cases (13.3%) of Group

(B).

Two cases (13.3%) of Group (A) developed
post-operative abdominal pain versus three cases
(20%) of Group (B). Thereis no death in cases of
Group (B), but one case of Group (A) has been
died due to pre-operative cerebrovascular stroke,
liver cirrhosis and portal hypertension which de-
veloped internal hemorrhage after four days of
operation and reexeploration had been done and
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there was massive bleeding from the right branch
of portal vein, repair with 3/0 vicryl was done then
the patient admitted in ICU and died after three
days due to shock and chest infection as shown in
Table (6).

Table (1): Demographic characters.

Group A Group B p-value
Mean age 455485 40.5+10 0.551
Sex, M/F 3/12 4/11 0.482
Medical history: 0.132
Cvs 1 2 —
DM 2 3 -
LC 1 0 -
Table (2): Clinical characterigtics.
Group A Group B p-value
Abdominal pain 3 (20%) 7 (46%) 0.046
Jaundice 14 (93%) 13 (86%) 0.281
Acute cholecydtitis 3 (20%) 4 (26%) 0.177
Acute pancredtitis 0 2 (13%) -
Cholangitis 0 1 (6.6%) -

Table (3): Pre-operative biological characteristics.

Group A Group B p-value
Leukocytosis 3 (20%) 7 (46%0) 0.021
Raised TB 14 (93%) 13 (86%) 0.261
Raised DB 14 (93%) 13 (86%) 0.493
Raised ALP 12 (80%) 12 (80%) 0.991
Raised ENZ 5 (33%) 7 (46%0) 0.069
Impaired PC 11 (73%) 10 (66%) 0.182

Table (4): Pre-operative radiological characteristics.

Group A GroupB  p-value

CBD diameterinmm  16+3(11-22) 13%2(8-18) 0.019

No of stones:
Single 5 (33%) 3 (20%) 0.061
Multiple 10 (66%) 12 (80%) 0.148
Sze of stones:
Small* 3 (20%) 4 (26%0) 0.465
Large* 12 (80%) 11 (73%) 0.264

Stenting during ERCP 13 (86%) 12(80%)  0.118

NB: Small stone means less than 1cm, large stone means more than
lem.
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Table (5): Intraoperative characteristics.

GroupA  GroupB p-vaue
Approach:
Lap 8(53.3%) 2 (13.3%) 0.038
Open 7(46.6%) 13(86.6%) 0.042
Operativetimeinm 120+28 125+20 0.096
Complete CBD clearance 15 15 0.977
Abdominal drain 15 15 0.981

Table (6): Post-operative characteristics.

GroupA  GroupB p-vaue

* Hogspital stay in days 4+1.5(3-7) 2£0.5(2-3) 0.043

* Bile leakage 6 (40%) 2 (13.3%) 0.027
* Wound infection 4(26.6%) 2(13.3%) 0.032
* Recurrent stones 1(6.6%) 1 (6.6%) 0.984
* Post-operative ERCP 3 (20%) 9 (60%) 0.022

* Post-operative cholangitis 1 (6.6%)

* Post-operative abdominal 2 (13.3%)
pain

* Mortality 1

2 (13.3%) 0.189
3 (20%) 0.216

0 —

Discussion

Thereis still some debate about how best to
manage CBDS. One-stage treatment has the advan-
tage to treat CBDS and cholecystectomy during a
single operation [8] . Laparoscopic CBD exploration
has been shown to be Feasible and equivalent to
other means of treating stonesin the CBD [9].
However, the best method for choledochotomy
closure remains unresolved [10] . Historically, T-
tube has been used for biliary decompression and
minimize therisk of bile leakage [11], provide an
easy percutaneous access for cholangiography and
extraction of retained stones [12].

In spite of these advantages, a specific morbidity
related to T-tube usage is reported as accidental
displacement [13], bile leakage, wound infection,
cholangitis, prolonged hospital stay, restrict the
patient's activity, risk for dehydration and electro-
lyte disturbance. Although PC may avoid compli-
cations of T-tube, there is no conclusive data fa-
voring one technique over the other. Furthermore,
secondary to instrumentation of the CBD and
maneuvers for stone extraction, papilla could de-
velop edema and increase biliary tree pressure,
and the associated risk of bile Leakage. Insertion
of biliary stent may be an alternative that can
satisfy both conditions [14] . The use of primary
duct closure not suitable for patients with severe
acute biliary pancreatitis, acute pyogenic cholan-
gitis, small CBD diameter or ampullary stenosis
[15] . There are four requirements for a safe and
successful PC of CBD are patent Vater's ampulla,

complete removal of all intraductal calculi, absence
of pancreatic pathology and meticulous suture of
the duct [16].

In our study, there was no post-operative mor-
tality in cases of intraoperative CBD stenting, but
there was one case of PC died dueto liver cirrhosis
and portal hypertension and postoperative bleeding
and shock. Two cases of intraoperative biliary
stenting experienced minimal bile leakage which
stopped spontaneously by conservation, but six
cases of PC experienced bile leakage three of them
stopped spontaneously, other three cases need
ERCP and stent insertion. One of advantages of
use of biliary stentsistheir distal migration without
the need for a second procedure, which reduces
the risk of complications and treatment expenses.
However, the possibility of retention of biliary
stent is present which necessitate endoscopic re-
moval after six weeks.

Our study has some limitations, the number of
patients included was small, there was no long-
term follow-up and we did not study possible late
complications, also the choledochoscope was some-
times not available and we use only intraoperative
cholangiogram to confirm compl ete clearance of
the bile ducts from stones. Despite the results and
their statistical significance, the single study isa
limitation. Large-scale randomized controlled trials
are required to provide robust data on efficacy and
safety of use of intraoperative bile stent drainage
after choledocholithotomy in the future.

Conclusion:

A common bile duct closure after intraoperative
biliary stent placement is safe and feasible method
after choledocholithotomy in cases of CBD stone
with failure of stone extraction by ERCP in suitable
patients. Our results show benefits of this approach
in terms of shorter hospital stay, less complications
as biliary leakage, biliary stricture and lower asso-
ciated costs.
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