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Abstract
Primary closure of the common bile duct following exploration has been safely and
effectively performed, as advocated by Halsted, provided no evidence of pancreatitis, cholangitis,
or ampullary obstruction exists. This study was to gain back confidence to primary closure in
selected cases. This study was conducted at Beniswaif University Hospital. Between July 2008
to May. 2014. Using this precedent, the operative management and post-operative course of 19
patients undergoing common bile duct (CBD) exploration for choledocholithiasis were studied,
twelve had primary closure of the common bile duct following choledochotomy and exploration,
and seven had T-tube placement.
Patients were selected for T-tube if there were pancreatitis, cholangitis, undue trauma,
ampullary obstruction. Two patients in that study had bile leak, one in each group. Intravenous
fluids were less in primary suture (P<0.001). The long of stay were significantly less in primary
suture (P<0.001). The outcome of this study greatly support the safety of primary common bile
duct closure in selected cases.
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Introduction
Obstruction of the common bile duct as a result of the presence of stones has
historically been corrected by opening the common bile duct and removing the stones
[1]. In 1890, Ludwing Courvoisier was the irst to perform a choledochotomy and
remove a common bile duct stone [2]. As early as 1917, Halstead described primary
closure of the common bile duct that was drained using a tube through the cystic duct
stump [3]. There are surgeons who practice primary closure of the common bile duct
after exploration and decry the use of post operation T-tube cholangiography [4].
The tube can be dislodged before a tract has developed and re-operation becomes
necessary. There is a large amount of pain associated with the presence of the T-tube
over such a long period. . Patients are reluctant to return to work with a T-tube in place
and can lose from 3 to 4 weeks of work [1]. Even after the most meticulous precautions
a proportion of patients will demonstrate residual stones on the post-operative T-tube
cholangiogram [4]. In majority of surgical centers an external T-tube drainage was
carried out in last century [5].
It is perfectly true that the common bile duct can be closed safely by primary
suture with little risk of leakage [6Early dislodgment of the drain does not always
require reoperation and post discharge ilms are not required. The patient has a
smoother postoperative course, with less pain and an earlier return to work [1]. The
contraindications to this procedure are undue trauma to the duct (for example removal
HTTPS://WWW.HEIGHPUBS.ORG
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of an impacted stone), suppurative cholangitis, associated pancreatitis, trans- duodenal
procedures and when the common bile duct was of narrow caliber, thin walled where
stenosis might follow primary suture [7]. Exploration of the common duct through the
stump of the cystic duct does not give adequate access and is not recommended [4].

Patients and Methods
This study was conducted upon nineteen patients between July 2008 – May. 2014
at Beniswaif University Hospital with common bile duct stones, most of them had
clinical jaundice, the others had abdominal pain and proved to be common bile duct
stones by ultrasonography. There were 14 females and 5 males, age ranged from 24
years to 65 years with a mean age +SD of 52.2 years + 10.3. All were admitted and
subjected to CBC, RBS, Liver function, kidney function and ultrasonography. Patient
with comorbidity were excluded from the study.
Methods
1 - All patients got intra operative cholangiography through cystic duct cannulation,
gallbladder or CBD.
2 - Anterior longitudinal choledochotomy between two stay sutures, 2 cm long
terminated immediately above the duodenum. If this initial incision exposes
calculi, they should be removed immediately.
3 - Proximal then distal duct exploration, with insertion of a small swab into the
common hepatic duct to prevent stones passing up towards the liver during
subsequent manipulation, to be removed after completion of exploration.
4 - The common bile duct was closed primarily using a 3-0 vicryl running stitch. It
is imperative that only small bites of the common bile duct are taken. Then a
post exploration cholangiogram was done through the cystic duct stump, then
drain inserted.
5 - T-tube insertion was indicated if there were:
I Thin wall, narrow lumen.
II Undue trauma to the duct.
III Cholangitis, pancreatitis.
IV Transduodenal procedures.
A 2cm long tube was placed in the choledochotomy incision and the duct closed
around the tube with 2/0 vicryl. A post exploratory T-tube cholangiogram was done,
then drain inserted.
After approval of the ethical committee at our faculty, the procedure was well
explained to the patients and a written consent is taken.
Statistical analysis
The data obtained were statistically analysed using chi-square test to compare the
distribution of a categorical variable. A chi-squared test, also written as χ2 test, is any
statistical hypothesis test where the sampling distribution of the test statistic is a chisquared distribution when the null hypothesis is true. Without other quali ication, ‘chisquared test’ often is used as short for Pearson’s chi-squared test. The chi-squared test
is used to determine whether there is a signi icant difference between the expected
frequencies and the observed frequencies in one or more categories T-test used to
ind the standard error of the difference between two means and testing the size of the
difference by this standard error to ind out the degree of probability. The t-test is any
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statistical hypothesis test in which the test statistic follows a Student’s t-distribution
under the null hypothesis.
A t-test is most commonly applied when the test statistic would follow a normal
distribution if the value of a scaling term in the test statistic were known [8].

Results
The nineteen patients included in the study subjected to abdominal exploration
due to common bile duct obstruction by a stone or stones as ERCP is not available. The
choledochotomy repaired in 12 by primary suture, in 7 through placement of a T-tube, the
indication for its placement were, three due to undue trauma during stones extraction,
two due to narrow thin common bile duct and two having cholangitis with fever.
Two cases had bile leak through the drain that was inserted in the hepatorenal
pouch, one in the primary closure (1/12) and one in the T-tube group (1/7). There
were no manifestations of neither local nor general peritonitis. The bile leak in the
patient with primary closure was minimal, started second post-operative day and
stopped with conservative treatment on the ifth day while that with T-tube was
moderate, started third post-operative day and stopped with conservative treatment
on the ninth day. No patient was in need for re-operation (Table 1).
All patients were nothing per mouth NPO postoperative, the NPO period for primary
suture ranged from one day to three days with a mean + SD ( standerd deviation) of 2
days +0.7, while the NPO period for T-tube patients ranged from three days to seven
days with a mean +SD of 4.8 day +1.2, (Table 2). The volume of transfusion to patients
with primary suture ranged from 2.5L/day to 3.5L/day with a mean +SD of 3.04 +0.3, the
total amount of transfusion ranged from 2.5L / admission to 9L / admission with a mean
+ SD of 6.08L + 2.1L, while on the other hand the volume of transfusion in the T-tube
patients ranged from3L / day to 4.5L / day, the total amount of transfusion ranged from
13.5L / admission to 21L / admission with a mean + SD of 15.2L + 5L (Table 3).
Regarding the long of stay it ranged in the primary suture from two days to ive
days with a mean + SD of 2.9 days + 0.9. It ranged in the T-tube patients from eight days
to fourteen days with a mean + SD of 10.2 days +2.2 (Table 4).

Discussion
The irst common bile duct exploration was performed in 1884 using primary
suture [7]. In 1890, Ludwing Courvoisier was the irst to perform a choledochotomy
and remove a common bile duct stone [2]. T-tube drainage was introduced on 1895,
Table 1: Incidence of bile leak and reoperation.
PARAMETER

PS

T-TUBE

Bile leak

1/12 (8.3%)

1/7 (14.2%)

Re-operation

-

-

STATISTICS
x² = 8.65

P < 0.01
-

Table 2: NPO duration.
PARAMETER

PS

T-TUBE

NPO

2 days + 0.7

4.8 days + 1.2

STATISTICS
t = 3.5

P < 0.01

Table 3: Significance of fluid transfused.
PARAMETER

PS

T-TUBE

Volume/day

3.04 L + 0.3

3.8 L + 0.5

Volume/admission

6.08 L + 2.1

15.2 L + 5

STATISTICS
t=3

P < 0.01

t = 5.7 P < 0.001

Table 4: Significance of long of stay.
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PS

T-TUBE

LOS

2.9 days + 0.9

10.2 days + 2.2

STATISTICS
t = 10.3

P < 0.001
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and since that time primary suture had been abandoned. Mayo [9], Kiirschner [10],
Mirrizzi [11], Edwards and Herriongton [12], Herrington et al. [13], have written
articles supportive of primary common bile duct closure. Primary closure of the
common bile duct following exploration has been safely and effectively performed,
provided no evidence of pancreatitis, cholangitis or ampullary obstruction exists
[14]. In majority of surgical centers an external T-tube drainage was carried out in
last century, but is an external drainage the best method to be used? [5]. The current
study aimed at sharing in returning con idence in primary suture procedure after
common bile duct exploration and to establish criteria for including or excluding
patients undergoing primary suture of bile duct closure. It is well known that the best
treatment of common bile duct stones is ERCP whenever available and our study done
on basis of ERCP absence.
Regarding the post-operative bile leak, it was 8.3% in the primary suture patients,
while it was 14.2% in the T-tube patients (P < 0.01), this in contrast to XU L et al. [6]
who reported more bile leak in the primary suture patients more than that in T-tube
patients. His bile leak incidence in primary suture patients was 4.1% while he reported
an incidence of 2.9% in T-tube patients with no signi icant difference (P > 0.05),
generally XU L et al. had less incidence of bile leak than the current study with more
leak in the primary suture patients than those with T-tube in reverse to current study
where there was more leak in the T-tube patients. Sikic [7] reported like the current
study less leak in the primary suture patients (1.6%) than T-tube patients (7%).
After operation the patients of primary suture started oral luids after a mean
period +SD of two days + 0.7 of NPO, while the period for those of T tube was 4.8 days
+1.2 with signi icant long NPO period (P < 0.01), while it was 4.9 days and 7.3 days in
the work of XU L et al. [6].
In the current study, the primary sutures patients had a mean volume of infusion
per day + SD of 3.04 L / day+ 0.3, while that of T-tube was 3.8 L / day + 0.5. The mean
volume of total amount of infusions in primary suture patients was 6.08 L / admission
+ 2.1, while it was 15.2 L / admission + 5 for those with T-tube, this difference was
signi icant (P<0.01) per day and highly signi icant (P<0.001) for the total amount of
infusions per admission, these indings were also signi icant only (P<0.01) in the work
of XU L et al. [6], who reported volumes of 9.1 L and12.8 L.
The mean long of stay was2.9 days + 0.9 in primary sutures patients, and 10.2 days
+ 2.2 for patients with T-tube, this difference was highly signi icant (0.001), this was
also reported by Payne and Woods [15] who found signi icant saving of hospital time
after primary suture (P = 0.05). The same also reported by Sikic et al. [7]. Williams et al.
[16], who stated that the post-operative stay was signi icantly prolonged in the T-tube
patients, to a median of 11 days, compared to 3 days in the primary sutures patients
(P = 0.001).
Regarding the most annoying complications of biliary surgery which is missed
stones, in the current study no retained stones could be detected in both primary
sutures patients and the T-tube patients, on the other hand it was 2.5% in primary
closure and8% in T-tube patients in the work done by Sikic [7]. Primary closure of
common bile duct is a safe alternative of common bile duct restoration following
exploration for lithiasis, with good results in long-term follow up [17], laparoscopic
primary closure of CBD is safe and effective for the management of CBD stones, and
can be performed routinely as an alternative to T-tube drainage, the same was with us
in our study through open surgery [18]. Primary closure after choledochotomy to clear
stones from the CBD is a safe technique that confers excellent results and allows onestage treatment [19]. Closure of the common bile duct over T-tube after exploration
is a widely practiced traditional method. However, its use may give rise to many
complications. We do primary closure of common bile duct after exploration [20].
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It is concluded that primary suture is a signi icantly less expensive procedure,
spending less medication, I.V luids, x-ray and laboratory tests, with a shorter postoperative stay when done on selected patients without pancreatitis, cholangitis nor
ampullary undue trauma or pathology like stricture or stenosis, so primary suture is
unjusti ied abandoned operative procedure that must be considered whenever the
situations are suitable.
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