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Abstract

Aim: Bile duct repair surgery in injured patients is delayed in general until the inflammation is resolved. In this study we aimed to
investigate whether early repair yields good results in bile duct injuries.

Material and Methods: A total of 62 patients with the diagnosis of bile duct injury and treated in our hospital between March 2016
and November 2018 were included in the study. In all patients, ERCP was performed for identification of the type and severity of the
injury. The type and severity of the injury were classified using the Strasberg classification. 32 (51.6%) of 62 patients were treated by
ERCP + Stenting while the remaining 30 (48.4%) patients underwent surgery at the early period.

Results: Amongst 30 patients who had undergone surgery, only one patient needed additional intervention due to leakage at the early
period. The rate of anastomotic stricture and recurrent cholangitis, which are among long-term complications, was 3.3%.
Conclusion: The collaboration of hepatobiliary surgeons, gastroenterologists, and interventional radiologists having skills and

experience on this are very important. Early repair can yield good result in experienced centers.
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INTRODUCTION

Cholecystectomy is the most commonly performed
surgical procedure throughout the world. In our country, an
average of 200,000 patients undergoes cholecystectomy
operation every vyear. Since the population of our
country is 78,000,000, 0.26% of the populations
undergo cholecystectomy operation every year (1). The
laparoscopic approach has currently become the gold
standard in treatment of symptomatic cholelithiasis
and acute or chronic cholecystitis. While the rate of
iatrogenic bile duct injury secondary to conventional open
cholecystectomy is 0.1-0.5%, this rate is increased to
0.3-1.4% in laparoscopic cholecystectomy. Even though
laparoscopic skills and experience of surgeons have
increased, the incidence of iatrogenic bile duct injury is
still higher when compared to open cholecystectomy (2).
In addition, when compared to open cholecystectomy,
iatrogenic bile duct injuries secondary to laparoscopic
cholecystectomy lead to more complex injuries (3).

The most commonly used method in postoperative bile
duct injury is endoscopy. Endoscopic methods such
as biliary stenting procedures, biliary sphincterotomy,
and nasobiliary drainage may be preferred (4). With
these endoscopic procedures, transpapillary pressure is
reduced, transpapillary flow is provided, extravasation
from the biliary tract is reduced, and with reduction of
extravasation, healing of the injured site is accomplished
without necessitating any surgical intervention. The
surgical intervention required in significant bile duct
injuries is generally extensive, experience and skills
of hepatobiliary surgeons, gastroenterologists and
interventional radiologists working in tertiary stage
hospitals are necessary (5,2,3,6).

When not properly managed, bile duct injury can lead
to life-threatening complications such as cholangitis,
secondary biliary cirrhosis, and portal hypertension. Even
if the correct treatment methods have been chosen in the
patient, the risk of mortality and morbidity is increased (7).
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In patients with bile duct injuries diagnosed
postoperatively and necessitating surgical repair, most
surgeons wait for the resolution of the inflammation with
percutaneous drainage and ERCP (Endoscopic retrograde
cholangiopancreatography) beforere construction
surgery. Early surgical repair is not preferred due to its
significant long-term complication (30% stricture) and
mortality risks (8). The delayed repair is described as
scheduling reconstruction surgery 6-12 weeks following
injury (9). However, there are studies reporting good
results after early surgical repair (most of the authors
have described early repair group as surgical intervention
for reconstruction within two weeks following injury)
in nonseptic patients (10,11). The time for surgical
intervention in cases with postoperatively diagnosed
biliary leakage is still a controversial issue (12).

We retrospectively investigated our patients who were
referred from peripheral hospitals to our department due to
cholecystectomy-related bile duct injury. We documented
their demographic characteristics, the type and severity of
the injury, diagnostic methods for preoperative diagnosis,
timing and type of surgery, morbidity, mortality, and long-
term complications, and then, we compared our results
with the literature.

MATERIAL and METHODS

A total of 62 patients, involving 54 patients who had
postoperative diagnosis, and 8 patients in whom
bile duct injury was realized but not identified during
cholecystectomy were referred from peripheral hospitals
to the Hepatobiliary Surgery and Liver Transplantation
Unit in Adnan Menderes University, Department of General

Surgery between March 2016 and November 2018.

In all patients, I.V. contrasted abdominal angio-CT scans
were obtained and evaluated regarding the presence of
additional vascular injury, intra-abdominal collection, and
abscess. Percutaneous drainage procedure was performed
when necessary. In all patients, ERCP was performed for
identification of the type and severity of the injury. The
type and severity of the injury were classified using the
Strasberg classification (Table 1). During this process,
we excluded the 4 patients either we diagnosed the bile
duct injury intraoperatively and repaired immediately in
our clinic or we were invited to the center that injury had
occurred and performed the repair immediately. We also
excluded benign biliary strictures that had developed at
the post-cholecystectomy period and treated either by
interventional procedures such as ERCP and stenting,
or surgically. We retrospectively investigated these 62
patients in terms of demographic characteristics, the
type and severity of the injury, the methods used for
preoperative diagnosis, the timing and type of surgery,
morbidity, mortality, and long-term complications.

The Statistical Package for the Social Sciences (SPSS
21.0 software, IL-Chicago- USA) was used for data
analyses. Descriptive analysis was done for demographic
and clinical features. The results were presented as
percentages for continuous variables, and number/
percentage for categorical variables.

RESULTS

Of the 62 cases included in the study, 40 (64.5%) were
female, and 32 (35.5%) were male. The mean age was

Table 1. The Distribution of the Types and Severity of Bile Duct Injury in Our Cases according to the Strasberg Classification

Type of injury

n=62 (100%)

Strasherg A Cystic duct leaks or leaks from small ducts in the liver bed 24(38.8%)
Strasberg B ;)Sé:tlzsion of part of the biliary tree, almost invariably the aberrant right hepatic

Strasherg C Transection without ligation of the aberrant right hepatic duct

Strasberg D Lateral injuries to major bile duct 14(22.6%)
Strasberg E1 I(;;w common hepatic duct (CHD) stricture, with the length of the CHD stump of > 2 6(9.7%)
Strasherg E2 Proximal CHD stricture - hepatic duct stump < 2 cm 8(12.8%)
Strasherg E3 Hilar stricture, no residual CHD, but the hepatic ductal confluence is preserved 6(9.7%)
Strasberg E4 Eiélta‘\; :;:(;::Ererzl ;;/]lttr; rt]r(}elGi!rf1tvr<::!\;)ear:1i2ndtucz:ft ;:onfluence and loss of communication 4(6.4%)
Strasberg E5 Involvement of aberrant right sectorial hepatic duct alone or with concomitant

stricture of the CHD
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54.2 (34-76) years. The diagnosis was made during the
postoperative period in 54 patients whereas it was mad
intraoperatively in 8 patients. Of the 62 patients, 59 patients
had undergone laparoscopic cholecystectomy, and in
3 patients, the operation had started as a laparoscopic
procedure but was converted to an open cholecystectomy.
The referral process of 62 patients involved in the study
occurred on the postoperative 6.2 (0-21) day on average.
In the Strasberg type A and D injuries, for prevention of
biliary leakage, sphincterotomy and temporary stenting
with a 10-French plastic-coated stent were performed. In
cases that the biliary tract could not be visualized by ERCP,
percutaneous transhepatic cholangiography (PTC) was
performed. The cases classified as Strasberg B, C, and E1
to E5 were operated for emergency repair (biliodigestive
anastomosis). The average time between admission to
our clinic and the date of emergency surgery was found
as 2.1 (1-4) days in these cases classified as B, C, E1 to
E5, requiring emergency surgical intervention. Surgical
procedure for biliodigestive anastomosis was performed
due to ongoing bile leakage in 6 out of 14 patients who had
a Strasberg type D injury, and who were attempted to treat
by a coated stentusing ERCP. The modality of our treatment
was summarized in Figure 1. We managed to treat 32
(51.6%) of 62 patients by ERCP + Stenting and treated
the remaining 30 (48.4%) patients surgically at the early
period. We treated 29 patients with hepaticojejunostomy
procedure (both the posterior and anterior walls of the
hepaticojejunostomy anastomosis were performed in
classical fashion by using 6/0 PDS suture continuously).
In one patient in whom a Strasberg type E4 injury was
present together with the injury of the right hepatic
artery, we performed right hepatectomy + resection of the

external biliary tract + Roux-en-Y hepaticojejunostomy to
the left canal. All operations were performed by the same
hepatopancreaticobiliary and hepatic transplantation
surgeon. Regarding the technique of operation for
Roux-en-Y hepaticojejunostomy, continuous end-to-
side suturing with 6/0 PDS suture material was used.

Among our 62 patients, a vascular injury was present
concomitant to biliary tract injury in only one (0.16%)
patient. No mortality occurred. Among 30 patients
that we performed surgery, biliary leakage at the early
postoperative period was detected in only one (3.3%)
patient with Strasberg type E4 injury in whom we
performed Roux-en-Y hepaticojejunostomy. The biliary
leakage of the patient regressed following external
and internal drainage with PTC, and the patient was
discharged after full recovery. During the mean follow-
up period of 19 (2-32) months of 30 patients who had
undergone surgery, only one patient with leakage at the
early period who had undergone placement of a catheter
for internal + external drainage by PTC presented twice
due to a cholangitis episode. The patient needed no
additional intervention, and the clinical features of
cholangitis, the enzyme levels indicating cholestasis,
and moderately elevated bilirubin levels regressed with
the intravenous administration of antibiotics. The rate
of anastomotic stricture and recurrent cholangitis,
which are among long-term complications, was 3.3%.

DISCUSSION

When it is considered that approximately 200,000
cholecystectomiesareperformedyearlyinourcountry,about
600-2,400 patients are exposed to the injury of the biliary
tracteveryyear 1. Various factors such as misinterpretation
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of the anatomy, thermal injury, diffuse inflammation,
short cystic duct, hemorrhage, and morbid obesity
have been found to be related to this complication (13).

The most effective factor in conversion from laparoscopic
to open surgery is not identifying the anatomy clearly.
Conversion to open surgery should not be considered
as a complication or failure; on the contrary, it should be
considered as an attempt to accomplish surgery as safely
aspossible. The operationwas concluded laparoscopically
in 59 out of 62 patients diagnosed with biliary tract injury
following cholecystectomy. Only in 3 patients, surgery
was converted to open cholecystectomy. Such a low rate
of conversion to open surgery suggests that surgeons
had insisted on finishing the operations laparoscopically
even in cases in whom anatomic exposure had not been
provided satisfactorily.

Itis observed that approximately 75% of surgeons perform
the repair operation themselves in cases in which bile
duct injury has occurred. Only 17% of such interventions
end with success, and in secondary attempts by the
same surgeon, success can never be accomplished (14).
When it is considered that the number of interventions
performed with the purpose of treatment of bile duct injury
has utmost importance in the outcome of the patient, the
importance of performing the repair by an experienced
hepatobiliary surgeon for obtaining an optimum result
will be much better understood (15,16). It was reported
that the long-term success rate was over 90% in cases
managed by hepatobiliary surgeons experienced in biliary
reconstruction. If an experienced hepatobiliary surgeon is
not present in the medical center that cholecystectomy
is performed, we suggest that surgery should not
be converted to an open procedure when injury was
realized during laparoscopy, hepatoduodenal dissection
for identification of the injury should be avoided when
recognized during open surgery, and the patient should
be transferred in the early period to a medical center
having an experienced hepatobiliary surgeon after
insertion of a drainage catheter for preventing the injury
from becoming more complicated. Even though there are
studies suggesting that minor injuries can be repaired
by the index surgeon, for the injury not to become more
complicated, we have the opinion that this suggestion is
notvalid (17). Eight of the 62 patients who were included in
our study were diagnosed intraoperatively and transferred
immediately following the operation to our medical center.

Early diagnosis and early intervention reduce morbidity
and mortality in biliary tract injuries (13). The duration
for referral ranged between 0 and 21 days (6.2 days in
average). Numerous studies have reported that the timing
of the reconstruction surgery is effective on the outcome.
Although there are some reports claiming that poor
results are obtained following surgery at the first week or
at the first six weeks (18), there are also reports stating
that timing creates no difference (19). The general opinion
is that a waiting period of 5-12 weeks should be preferred

for resolution of inflammation. However, there are studies
reporting that the success rate was around 20% when the
repair surgery was performed by the index surgeon, and
around 90% when performed by a hepatobiliary surgeon,
independent from timing. There are also studies reporting
that the most crucial factor affecting success is not the
timing of surgery, but the experience of the surgeon on
biliary reconstruction.

It was also reported that repair surgery performed early
in the appropriate patients had similar results with the
late surgical approach in terms of surgical outcome,
complication rate, and quality of life, and was more
advantageous regarding early return to daily activity, and
cost (13).

In their study, Reuver et al. reported that perioperative
complication rate was higher, and stricture development
risk, which is among the late complications, was more
significant in their cases in whom early repair was
performed when compared to those who underwent late
repair (20). Since the mean follow-up period was 19
months in our study, and this duration was relatively small,
it would not be appropriate to make a final judgment on
this subject. The shortness of the follow-up period may be
among the limitations of the study.

The severity of bile duct injury has been shown to be
effective on the outcome in many conducted studies
18. However, although it has been considered that high-
level injuries make the repair more difficult, there are
also studies stating that it is not an independent factor
affecting the surgical outcome in the repairs performed by
experienced hepatobiliary surgeons (21).

CONCLUSION

According to our study results, we suggest that the
experience of hepatobiliary clinics in terms of interventions
related to hepatoduodenal region and biliary tract has
been increasing more with the inclusion of the experience
in liver transplantation. The success of reconstruction
surgery of the biliary tract is related to the experience of
the surgeon and the success rate is higher if the operation
is performed by an experienced hepatobiliary surgeon
independent from timing of surgery and the level of biliary
tract injury.
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