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Abstract

Background: Bile duct injury (BDI) during laparoscopic
cholecystectomy isasurgical catastrophe with an incidence
ranging. Between 0.3 to 1,4%. Many surgeons think that direct
repair of BDI carries ahigh risk of stricture that iswhy the
bilioenteric reconstruction is more popular.

Aimof Sudy: Evaluating the results of direct repair in
selected cases and compare it to the classic bilioenteric
reconstruction.

Methods: We had 2 groups, group A had direct bile duct
repair and group B had bilioenteric reconstruction. The choice
of doing the direct repair was based on the absence of risk
factorsfor biliary complications. Both are compared as regards
the presence of postoperative complications either |eakage or
stricture and hospital stay. All cases were donein Ain Shams
university hospitals during the period between January 2013
until December 2017.

Results: Bile leakage had happened in one case of group
A (11%) and 2 cases of group B (16.7%) with no statistically
significant difference, (p-value is 0.72). One case of group A
(11.1%) had biliary stricture which was presented at 6 months
follow up, managed first by ERCP and stent twice and required
reconstruction by Roux en Y after 15 months. For group B,
2 cases had anastomotic strictures presented at 9 and 12
months. They were managed by PTC, dilatation, and stenting
and followed by redo reconstruction of the anastomosis at 15
and 17 months after the surgery.

Conclusions: Direct repair of the Bile duct can be safely
donein properly selected patients with comparable results to
bilioenteric reconstruction and no increase in the incidence
of postoperative complications.
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Introduction

BILE duct injury ( BDI) during laparoscopic chole-
cystectomy isasurgical catastrophe with the inci-
dence ranging. Between 0.3 to 1,4% [1]. Thetype
of repair of the injury is dependant on different
factors like the degree and type of injury, time of
discovering the injury and the presence of vascular
injury. The availability of an experienced hepato-
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pancreaticobiliary (HPB) surgeon on call or referral
of the patient to a specialized center or HPB unit
can improve the outcome of the patient and decrease
the long-term complications like secondary biliary
cirrhosis. Most cases of BDI that need biliary rec-
onstruction are done by bilioenteric anastomosis.
In the era of living donor liver transplant (LDLT)
with a duct to duct reconstruction, biliary recon-
struction by aduct to duct anastomosis in BDI can
be a possible option in properly selected cases. We
are evaluating the outcome and comparing the
results of 2 groups of bile duct injury, group A
with direct repair done and group B who had
bilioenteric drainage done. All caseswere donein
Ain Shams university hospitals during the period
between January 2013 until December 2017.

Patients and M ethods

All of the patients had bile duct injury either
discovered during surgery with conversion to open
with an experienced HPB surgeon was called for
the incident or delayed discovery and the patient
was referred to our HPB unit.

Statistical analysis was done by using SPSS, t-
test used for comparison and the p-value was
calculated to identify the significant variables.

Criteria for direct bile duct repair:
1- Theinjury was discovered intraoperatively.
2- No loss of seg ment (the edges of the bile duct
can be approximated without any tension).
3- No vascular injury.
4- No excessive cauterization on the bile duct
edges.

Criteria for bilioenteric reconstruction:
1- Delayed presentation with bile leak or sepsis.

2- Presence of vascular injury to the Right hepatic
artery.
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3- Excessive cauterization around the edges of
the bile duct.

4- Loss of asegment of the bile duct.

Operative technique:

Upon arrival, adequate assessment of the situ-
ation is done with adequate hemostasis and removal
of any blindly inserted clips, confirmation that the
right hepatic artery was not injured.

The decision to do bilioenteric versus duct to
duct reconstruction based on the previous finding
that the hepatic artery is not injured plus that the
edges of the bile duct are healthy with no excessive
cauterization and there is no gap between the 2
edges. Biliary reconstruction was done by inter-
rupted 4/0 or 5/0 PDS and an intra-abdominal drain
was inserted.

In case of vascular injury or loss of a segment
of the bile duct or excessive burning of the edges,
bilioenteric reconstruction was done in the form
of Roux en-Y with interrupted 4/0 or 5/0 PDS
sutures and an intraopeative drain was inserted.

In case of delayed diagnosis and the patient
was transferred to our unit, adequate assessment
with MRCP and possible ERCP and CT angiogram
on the hepatic vessels to assess the degree of injury
and plan the surgical reconstruction. All cases of
delayed presentation managed with bilionteric
reconstruction.

Cases were compared as regards the postoper-
ative course, hospital stay, postoperative bile leak,
late presentation of biliary stricture.

Drains were removed when the drainge is less
than 50cc per day, serous in color and no intra
abdominal collection by abdominal ultrasound and
the liver functions are normal.

Results

As regards age and sex of the 2 groups, the
mean age for group A (direct repair was 40 years
and the mean age for the group B (bilioenteric)
was 41 years with no statistically significant dif-
ference (p-value was 0.83).

For group A 3 cases were males and 6 were
females and for group B 9 cases were females and
2 cases were males with no statistically significant
difference, (p-value was 0.67).

Acute cholecystitis was found only in 33% of
group A cases and 41% of group B casesthereis
no statistically significant difference between the
2 groups, (p-value was 0.69).

For the type of bile duct injury according to
Bismuth Bile duct injury classification, there was
no significant difference between the 2 groups. (p-
value was 0.82) (Table 1).

Table (1): Type of Bile duct injuries.

TN e g,
injury group

D 1(111%) 2(16.7%) 0.924* 0820 NS
E1 3(33.3%)  3(25.0%)

E2 4(44.4%) 4 (33.3%)

E3 1(111%) 3 (25.0%)

The survival was 100 % with no recorded mor-
tality either early postoperative or late after 1 year.
Vascular injury was present in 25% of casesin
group B.Bile leakage had happened in one case of
group A (11%) and 2 cases of group B (16.7%)
with no statistically significant difference, (p-vaue
is0.72). All the 3 cases were managed conserva-
tively and the bile leakage stopped spontaneously
in 5-8 days.

Short and long term follow-up showed that one
case from group A (11.1%) had biliary stricture
which was presented at 6 months follow-up, man-
aged first by ERCP and stenting twice and required
reconstruction by Roux en Y after 15 months. For
group B, 2 cases had anastomotic strictures pre-
sented at 9 and 12 months. They were managed
by PTC, dilatation, and stenting and followed by
redo reconstruction of the anastomosis at 15 and
17 months after the surgery. No statistically signif-
icant difference between the 2 groups.

For hospital stay the median hospital stay for
group A was 3 days (most patients were discharged
by PO day 3) and the mean was 4.1 days and for
group B the median was 5 days (most patients were
discharged by day 5) and the mean was 6 days
with statistically significant difference p-value
<0.019.

This can be areflection of early feeding in
cases with direct repair than cases with bilioenteric
reconstruction.
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Fig. (1): Types of Bile duct injury between the 2 groups.
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Fig. (3): Follow-up after 24 months.
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Discussion

Instead of the decreasing incidence of bile duct
injury over the last decade with the lowest rate of
major BDI is0.3%, it is still higher than the rate
of BDI during open cholecystectomy which ranges
between 0.1 -0.2%. [2] and it isasurgical catastro-
phe with medical, psychological and socioeconomic
stress which needs early diagnosis and treatment
to avoid serious complications. Sometimes BDI
occurs at a higher rate and many cases of BDI are
not reported. Yamashita et a., for example, reported
from the Japanese national survey datathat little
changein BDI rates occurred over the past decade,
with a mean incidence of 0.66% [3].

Surgical experience plays an important role in
preventing and treating BDI. Schwaitzberg and
his colleagues [4] reported that BDI rates are three
times more in younger inexperienced surgeons.
Also, the availability of an experienced HPB
surgeon can improve the outcome after bile duct
injury.

Bile duct reconstruction after BDI during lapar-
oscopic cholecystectomy can be in the form of
direct repair or bilioenteric reconstruction. Direct
repair isnot popular for the fear of biliary stricture
that is why most surgeons prefer bilioenteric re-
construction. In the eraof LDLT with adirect duct
to duct reconstruction getting popularity nowadays
with abiliary complications rate | ess than 20%,
many surgeons feel comfortable to do direct bile
duct reconstruction for BDI after LC in some
selected cases.

In our study, we are evalauting the results of
Direct bile duct repair by comparing the results of
2 groups of BDI after laparoscopic cholecystecto-
my. Group A had direct duct repair (9 patients) and
group B had Bilioenteric reconstruction (12 pa-
tients). Both groups were similar as regards the
age, sex and type of bile duct injury with no sta-
tistically significant difference between the 2 groups
for the previous variables.

Acute cholecystitis was present in up to 38. 1%
of the whole cases which may indicate to be arisk
factor for BDI. Patrono and his colleagues showed
that acute cholecystitis is a nonsignificant trend in
cases with BDI and biliary strictures [5]. Thiscan
be attributed to the difficulty in identifying the
biliary anatomy and also the delay in conversion
to open may play another rolein BDI.

The one-year survival was 100% for both groups
with no mortality.



4382 Evaluating the Outcome of Direct Repair of Bile Duct Injury

The main cause of biliary stricture isthe im-
pairment o the blood supply. The selection of the
cases was based on the general principles used in
LDLT where excessive dissection of theduct in
the donor surgery is avoided to keep the integrity
of the duct and the surrounding tissues which
provide good blood supply to the duct also any
case with vascular injury was excluded from the
direct bile duct repair or any duct with loss of long
segment which will put the direct repair under
tension.

Regarding morbidity, Postoperative bile leak
was nearly similar in both groups and had happened
in one case from the direct repair group (11.1%)
and 2 cases of the bilioenteric group (16.7%) with
total percentage were (14.3%). All were managed
conservatively and no stetistically significant dif-
ference between both groups. Patrono and his
colleagues reported similar results of 11.4% of
cases had bile leak after reconstruction.

For postoperative stricture, Sicklick and his
colleagues in 2005 reported that half of the patients
had direct bile duct reconstruction had 50% inci-
dence of postoperative stricture [6]. While De
Reover and his colleague reported less than 10 %
strictures in cases with a direct duct to duct recon-
struction [7] with also the advantage of the availa-
bility of ERCP and stenting. In our study we rep-
orted only one case of biliary stricture in the group
A after one year (11.1 %) and needed ERCP and
stent followed by conversion to bilioenteric drain-
age whilein the Group B we had 2 cases of stricture
in bilioenteric anastomosis (16.6) which needed
PTC and dilatation followed by revision. No sta-
tistically significant difference between the 2
groups. This means that the incidence of biliary
stricture and the stricture in the bilioenteric anas-
tomosisis similar putting in mind that the cases
of direct reconstruction are properly selected.

Hospital stay was significantly less with early
return to bowel function and tolerance of diet in
group A was related to the absence of bowel anas-
tomosis. This, by the way, reduces the hospital
coast which can be another advantage of direct
reconstruction.

In conclusion:

Direct bile duct reconstruction for bile duct
injury during laparoscopic cholecystectomy in
properly selected casesis a safe procedure with
no differencein bile leak or stricture rate compared
to the bilioenteric reconstruction with the advantage
of lower hospital say and lower hospital coast,
early feeding and preservation of the bile duct

integrity.
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