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Management of major bile duct injuries following laparoscopic
and open cholecystectomy — single center experience

30prmaBambe KOMIUIMKOBAHUX MOBPE/IA KYUHUX MyTEBa

HAaKOH JIAIIAPpOCKOIICKE U OTBOPCHC XOJ'IGLII/ICTGKTOMI/IjC -

MCKYCTBO J€THOT IIEHTPa

SUMMARY

Introduction/Objective Bile duct injuries represent a
devastating and potentially life-threatening
consequence of cholecystectomy. Although most
cholecystectomies are currently performed
laparoscopically, some complex cases require an open
approach. The aim of this report is to present and
analyze a single center experience regarding the
management of these injuries.

Methods A retrospective study was conducted in a
tertiary referral institution. During a 13-year period,
we identified a total of 64 patients. Only patients
requiring surgical reconstruction to repair bile duct
injuries were included in the study. Patients were
grouped according to the type of surgical approach,
i.e. laparoscopic or open cholecystectomy.

Results Out of 64 patients with bile duct injuries, 38
(59.4%) incurred the injuries during open and 26
(40.6%) during laparoscopic cholecystectomy. No
differences between groups were observed concerning
the time of bile duct injury diagnosis, type of injury,
incidence of concomitant vascular and bile duct
injuries, type of reconstruction procedure /or
complication rates after the primary intervention. The
latency of bile duct injury management was found to
differ between the study groups. In the open
cholecystectomy group bile duct . injuries were
managed significantly later than.in the laparoscopic
one.

Conclusion The results suggest that bile duct injuries
occur with equal frequency after laparoscopic as well
as open cholecystectomy.  However, injuries are
managed later after open than after laparoscopic
cholecystectomy. Tertiary centers have satisfactory
outcomes /of major bile duct injury reconstruction,
with both ‘low rates of morbidity and mortality.
Keywords: 'bile duct " injuries; laparoscopic
cholecystectomy; < open  cholecystectomy; biliary
reconstruction
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CAXETAK

Yeoa/Ins IloBpene >xydHHX ITyTeBa IMPEICTaBIbajy
pa3apajyhy ¥ MOTEHIHjaTHO CMPTOHOCHY MOCIEIHUILY
XOJICIUCTEKTOMH] €. Haxo ce Behuna
XOJICIIUCTEKTOMHUja 00aBJba JIANAPOCKOICKH, - HEKH
CIIOKEHUJH CIy9YajeBH 3aXTEBajy OTBOPSHHU IPHUCTYIL.
[ws oBor pama je Ja NPeICTaBU M aHAINU3UpA
HCKYCTBO jEJHOI IEHTpa y Be3M ca 30pHHaBameM
OBHX HOBpeZa.

Metone CrpoBejieHa j€ PETPOCIEKIMBHA CTyauja y
TepLHjapHOj MHCTUTYLH]H. Toxom
TPUHAECTOCTOTOMIIIGED. MEPHOa HICHTU(PHKOBAIH
CMO YKymnHO 64 mamujeHta. Y CTyOwjy cy Owmim
YKIJbYYCHH CaMoO TIalldjeHTH KOjiMa je Omma motpedHa
XHpYpIIKa PEKOHCTPYKIHja JKYYHHUX — IIyTeBa.
[Manujertd © cy Owid TpynucaHM TIpeMa BPCTH
XMPYPIIKOT TPHUCTYMa, Tj. JANAPOCKOICKO] WM
OTBOPEHO] XOJICINCTEKTOMH]H.

Pesyararn Ox 64 nanujeHta ca nospegaMa XyuyHHX
nyteBa,, 38 (59,4%) je Owio ca moBpemamMa TOKOM
otBopeHe u 26 (40,6%) TOKOM JamapoOCKOIICKE
xoneuuctekromuje. Hucy npumehene pasnuke usmely
rpyna y rnoryiesly BpeMeHa JujarHose MoBpe/ia )KyqHHUX
IIyTeBa, BPCTE MOBPEAE, MHIUACHIN]jE NCTOBPEMEHHUX
MOBpeJa BAacKyJIapHUX M JKYYHHX IIyTeBa, BpCTE
MOCTYIKa PEKOHCTPYKIIMje WIIM CTONA KOMIUTHKAIHja
HAKOH TpHMapHe WHTEpBEHIMje. YTBpheHO je na
BpEeMe PEKOHCTPYKIHMje MOBpeAa >KyYHHX IyTeBa ce
pasimkyje u3Mel)y CTyOWjcKuX rpyma. Y Tpymu ca
OTBOPECHOM  XOJIELIUCTEKTOMH]OM TOBpENe JKYYHHX
InyTeBa Cy 3HAaTHO KacHHje 30pHIaBaHe HEro y

JIANapOCKOTICKO].
3akpyuyak Pesynratm mokasyjy Aa 0 TOBpena
KYIHHX IIyTeBa JI0JIa3W  IIOJjEeTHAKO HaKOH

JIAIIaPOCKOIICKE KAa0 U OTBOPEHE XOJIEIHCTEKTOMHUjE.
Mehyrum, noBpene ce 30pHmbaBajy KacHHje HAKOH
OTBOpEHE HETo HaKOH JIarIapoCKOIICKe
xoyercTekroMuje.  TepuujapHu  LEHTpH  uMajy
3a/I0BOJbABAJYLIM HCXOJ PEKOHCTPYKIHje BENHMKHX
MoBpeJa JKYyYHMX KaHajla, ca HHCKHM cTolama
MoOpOuIUTETa U MOPTAINTETA.

Kibyune  peum: moBpene  KY4YHHX — [yTeBa;
JIanIapoCKOIICKa XOJIEUCTEKTOMHU]a; OTBOpEHa
XOJIEIMCTEKTOMHM]a; PEKOHCTPYKIIM]a )KyUYHUX MyTEBa.

Copyright © Serbian Medical Society
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INTRODUCTION

According to recent studies, the incidence of bile duct injuries (BDIs) during
cholecystectomy ranges from 0.4 to 0.9% [1, 2]. Although the rate of BDIs might be
considered low in the era before laparoscopic cholecystectomy (LC), its incidence was even
lower, and it ranged from 0.1 to 0.2% [3, 4]. On the other hand, since cholecystecomy
represents one of the most commonly performed surgical procedures world-wide, BDIs are

an important and potentially life-threatening surgical complication.

The vast majority of cholecystecomies are now done laparoscopically, but still some
complex cases require the surgeon to perform an open cholecystecomy (OC) [5]. Nowadays,
LC is the method of choice for uncomplicated gallstone disease and early acute cholecystitis.
Depending on their degree and clinical significance, BDIs may be classified from minor to
major. Approximately 20% of BDIs are neglected during cholecystectomy [6, 7]. They are
diagnosed at various times postoperatively and may-lead to serious consequences such as
postoperative fluid collection, biliary peritonitis, sepsis, hepatic or multiple organ failure and

even death. The aim of this study was to present and analyze a single center experience.

METHODS

A retrospective study was conducted in a single tertiary referral institution during a 13-
year period between January 1st 2002 and December 31st 2014 in accord with standards of
the institutional ‘Committee-on Ethics. We identified a total of 77 patients due to post-
cholecystectomy BDIs and only those requiring surgical reconstruction to repair the bile duct
injuries were included-in the study. The patients were grouped according to the type of
surgical approach, LC or OC. Out of 77 identified patients, 13 patients were excluded from
the study: four patients were excluded due to minor BDIs, two patients due to contrast
allergy, two patients due to kidney failure, four patients who were not surgically treated and

one patient that was lost to follow-up.

Surgical bile duct repair was performed in the remaining 64 patients. Patients’ medical
records were retrospectively reviewed. The review included demographic and clinical

characteristics, type of injury, complications due to the primary procedure, type of

DOI: https://doi.org/10.2298/SARH190206030T Copyright © Serbian Medical Society
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reconstruction and the outcome. Variables extracted from the recorded data were compared

between the LC and OC groups.

Preoperative preparation for surgical repair of BDIs in all patients included complete
biochemical and hematological evaluations, the assessment of inflammatory parameters and
detailed physical examinations. BDI characterization was performed by abdominal
ultrasound,  percutaneous transhepatic  cholangiography, endoscopic  retrograde
pancreatocholangiography, magnetic resonance imaging of bile ducts and computed
tomography angiography. BDIs were graded according to the Strasberg classification system.
Biliary tree reconstruction was performed using the Hepp-Couinaud technique;, Roux-en-Y
hepaticojejunostomy, primary suture and T-drainage or hepatectomy. ‘At the end of every
procedure transjejunal drainage was placed and the drain was removed on the 10"

postoperative day.

The success of biliary tree reconstruction was defined by the lack of post-surgical
complications, including the need for further surgical treatment and biliary stricture with
recurrent cholangitis. Patient follow-ups were-performed 1, 3, 6 and 12 months after BDI
reconstruction, and annually after that.

Statistical analyses were performed using SPSS20.0 (IBM Corp., Armonk, New York).
Numerical variables are shown-as mean + SD, while categorical variables are presented as
absolute numbers and percentages. The Student’s t test was used to compare parametric
variables, Mann-Whitney test to compare non-parametric variables, and Pearson’s Chi-square
test and Fisher exact test to compare the differences in the frequency of categorical variables.

A p< 0.05 was considered statistically significant.

RESULTS

BDIs occurred in 38 (59.4%) patients who underwent OC and in 26 (40.6%) patients
who underwent LC. Out of 64 patients, 28 (43.8%) were male and 36 (56.2%) were female.
The youngest patient was 23 and the oldest 77, with mean age 54+12.2 (see Table 1). The
two groups did not statistically significantly differ with respect to age (p=0.112).

DOI: https://doi.org/10.2298/SARH190206030T Copyright © Serbian Medical Society
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BDIs were intraoperatively diagnosed in four (15.4%) patients operated by LC and in
11 (28.9%) patients during OC. This difference was not statistically significant (p=0.208; see
Table 2). Moreover, no statistical difference in the type of BDIs (Strasberg classification) was
found between patients operated by LC or OC (p=0.744; Table 2). Additionally, there was no
difference in the incidence of concomitant vascular injuries and BDIs between the two groups

(p=0.204). The overall incidence of vascular injury was 26.6% (see Table 2).

A comparison of the latency of post cholecystectomy BDI management revealed a
statistically significant difference. OC patients were managed significantly later, with almost
58% of them being treated more than 40 days after the primary surgery (p=0.004; Table 3).
The most commonly performed bile duct reconstruction procedure in both groups was Roux-
Hepp (see Table 3). There was no statistical significance regarding the frequency of the
reconstruction type between the groups (p=0.724). The incidence of complications (sepsis,
thrombo-emboly, infections, etc.), abscess, biliary fistula, bile collection and hepatic necrosis

were not statistically significantly different between the groups (Table 4; p=0.672).

The median patient follow-up time was 117.6 months, with a range of 12 to 168
months. During the follow-up period, satisfactory results were achieved after the primary
reconstruction in 57 (89.0%) patients. Benign stenosis, as a late complication of the
reconstruction, occurred in six (9.4%) patients. In those six patients, a secondary
reconstruction was performed due to biliary stenosis. In two of the patients, the secondary
reconstruction was performed two years after T tube placement. In the other four patients,
the secondary reconstruction was performed two to seven years following the primary
reconstruction, which-was done within 24 hours of the injury. One lethal outcome was
observed (mortality rate 1.6%), which was due to the consequences of purulent cholangitis,
subhepatic abscess and-biliary peritonitis. Actually, the patient developed signs of severe
septic shock, liver, and multiorgan failure, ten days after the primary reconstruction in the

primary referring institution.

DISCUSSION

Regardless of the relatively low incidence rate, BDIs still represent a significant source
of perioperative morbidity and mortality in patients that have undergone cholecystectomy.

This type of iatrogenic surgical complication can have serious consequences, and in the worst

DOI: https://doi.org/10.2298/SARH190206030T Copyright © Serbian Medical Society
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case may lead to a lethal outcome. BDIs usually include bile duct laceration, thermal injury,
occlusion, division and dissection of the bile tree and arise due to misinterpreted anatomical
variations, pathological findings or surgical error [8]. The skill of the surgeon, emergency
procedures, the type of surgical approach, operative field factors (inflammation, hemorrhage
and field depth) and patient characteristics have been identified as factors that play an

important role in the occurrence of BDIs [9].

In cases of complete bile duct transection, surgical treatment is the only option.
Depending on the type of injury, several reconstruction methods are available.” These
included end-to-end anastomosis with the T tube, Roux-en-Y hepaticojejunostomy and
several types of hepatic resections. Roux-en-Y hepaticojejunostomy is the most frequently

performed biliary duct reconstruction procedure [10, 11].

Biliary duct reconstructions should be performed by experienced surgical teams in
tertiary referral centers. Our institution represents one of few Specialized high-volume centers
for hepaticobiliary surgery in the Republic of Serbia. During the 12-year study period, data
were collected concerning 77 patients referred to our institution. When 13 patients were
excluded from the study (due to exclusion criteria), the final study group consisted of 64

patients.

The results of several recent studies suggest that patients aged 40 to 50 are most likely
to undergo biliary tract reconstruction procedures [12-14]. In this study, the overall mean
patient age was 54+12.2 years and no age differences were observed between the study
groups. The results of this study suggest that older patients are more likely to require post-

cholecystectomy biliary reconstruction, which confirms the previous results [2, 15, 16].

In this study, no-gender differences were observed with respect to the incidence of
BDIs. This fis in contrast to previous findings which suggested that these lesions are more
frequently encountered in men and that gender represents an independent predictor of BDIs
[16]. It is possible that the small available sample size obscured gender differences in this

study.

In the LC group, 15.4% of BDIs were diagnosed during the initial surgery while 28.9%
were recognized during OC. Our data are supported by the results of previously published
studies which showed that BDIs were intraoperatively diagnosed in only one quarter of

patients [11]. However, the incidence of intraoperatively diagnosed BDIs is still a matter of

DOI: https://doi.org/10.2298/SARH190206030T Copyright © Serbian Medical Society
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debate as it was reported that the majority of BDIs were recognized during the primary

surgery [6, 7].

When it comes to the type of surgical reconstruction, we did not find any significant
differences between our groups of patients. Roux-en-Y hepaticojejunostomy was the most
commonly performed type of reconstruction in both groups. It was performed in 50% of
cases in the LC group and in 42.1% of cases in the OC group (see Table 3). This is in
agreement with the generally accepted opinion that this procedure is the method of choice for

the surgical treatment of major BDIs [10].

In our study, the time from injury to reconstruction was significantly different between
the observed groups. The majority of patients in the LC group underwent the reconstruction
less than 40 days after the initial surgery. On the other hand, the majority of reconstructions
in the OC group were performed later than 40 days after the‘initial surgery.” It was suggested
that later reconstruction is more suitable since acute inflammation, infection and ischemia
should be resolved prior to BDI repair or before fibrosis was established [17, 18].
Furthermore, Stilling et al. found that an early‘reconstruction increases the risk of stricture
rate by 30% and negatively affects both short and long term mortality rate [19].The
immediate repair of injuries that are recognized during the primary surgery should only be
performed by an experienced surgeon. The success rate of reconstruction performed by an
experienced surgeon is estimated to be 90%, while the success rate of reconstruction done by
surgeons not specialized.in hepato-biliary pathology is 70% [20, 21]. If an experienced
surgeon or surgeon specialized for this kind of procedure is not available, drainage should be

placed and the patient should.be transferred to a tertiary institution as soon as possible.

In this study, the time between the primary surgery and BDI reconstruction was shorter
after LC than after OC. . This might be explained by the fact that patients recover faster after
LC and, therefore, the symptoms of complications become clinically apparent sooner than
after OC. Additionally, certain postoperative complications such as sepsis, abscess, and
thromboembolism dictate the timing of reconstruction. Also, abdominal cavity drainage after
LC is specified by the laparoscopic ports, therefore the drains may not be placed as ideally as
during OC. Furthermore, one of the main conditions of successful reconstruction is the usage
of intraoperative cholangiography (IOH). BDI reconstruction without the use of I0H was

shown to have a failure rate of 29%, while with the use of IOH, the failure rate is only 4%

DOI: https://doi.org/10.2298/SARH190206030T Copyright © Serbian Medical Society
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[22]. In the present study, IOH was performed in all 64 cases, thus explaining the high

reconstruction success rate.

Our study groups did not statistically significantly differ in terms of incidence of
concomitant vascular injuries and BDIs. The overall incidence of joint vascular injury was
26.6%. Literature data reported that the incidence of joint lesions was between 12-32% in
patients that underwent LC, and 14-42% in patients that underwent OC [23-25]. Although the
exact incidence of these injuries is still unknown, the incidence in the present study is in the
range of previously published results. As in the study of Bilge et al., in this study. the
vasculobiliary injuries did not affect mortality rate —concomitant injuries did not lead to any
lethal outcome of our patients . On the contrary, some authors found that concomitant injuries
resulted in a higher mortality rate [24, 26]. The mortality rate in the present study was 1.6%.
This is in concordance with the published literature where it was 'shown that the mortality rate
ranged from 0% to 4.2% [7, 21, 27-29]. Although BDIs represent a serious health problem,
they generally have a very good outcome, even in major BDIs when Roux-en-Y
hepaticojejunostomy reconstruction needs to be performed. In our study, only 6 patients
required secondary reconstruction. Also, one large study by de Reuver et al. found that
patient survival after BDI reconstruction.in a referral institution was similar to that of the

general population [30].

CONCLUSION

In conclusion, special attention should be paid to BDIs which, although uncommon, can
have serious’ or. life-threatening consequences. BDIs should be managed in tertiary
institutions by. experienced surgical teams familiar with hepato-biliary pathology. 10H
represents ‘‘conditione sine qua non” in the prevention and intraoperative management of
BDIs. Based on the results of this study, these injuries occur with equal frequency after
laparoscopic and open cholecystectomy. Furthermore, with laparoscopic cholecystectomy
there may be a tendency for reconstruction to be performed sooner after the primary surgery
than after open cholecystectomy. Regardless of the approach or the timing of reconstruction,
adequate reconstruction results in satisfactory outcomes with low rates of morbidity and
mortality.

Conflict of interest: None declared
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Table 1. Distribution of patients according to age and sex

Srp Arh Celok Lek 2019 | Online First April 12, 2019 | DOI: https://doi.org/10.2298/SARH190206030T

Parameter |LC OoC Total p

n 26 (40.6%) | 38 (59.4%) | 64

Age (years) |51.2+12.6 |56.1+11.7 [54.1+12.2 |0.112
Sex

Male 8 (28.6%) | 20 (71.4%) | 28 (56.2%) 0.08
Female 18 (50%) 18 (50%) 36 (43.8%) |
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LC — laparoscopic cholecystectomy; OC — open cholecystectomy
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Table 2. Time of BDIs diagnosis, type of injury and concomitant vascular injury

vascular injury

Intraoperatively I:C O_C Total p
diagnosed n =26 n=38
4 (15.4%) | 11 (28.9%) | 15 (23.4%) 0.208
Strasberg Classification
C 0 1 (2.6%) 1 (1.6%)
D 4(15.4%) | 5(13.2%) | 9(14.1%)
El 3(11.5%) | 6(15.8%) | 9 (14.1%) 0.744
E2 9 (34.6%) | 16 (42.1%) | 25 (39.1%) '
E3 6(23.1%) | 4(105%) | 10 (15.6%)
E4 4(15.4%) | 6(15.8%) | 10 (15.6%)
Concomitant | g 35 700y | 9 (23.706) | 17 (26.6%) |\ 0.204

LC — laparoscopic cholecystectomy; OC — open cholecystectomy
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Table 3. Time of bile duct injuries” management and reconstruction types

Srp Arh Celok Lek 2019 | Online First April 12, 2019 | DOI: https://doi.org/10.2298/SARH190206030T

Time of BDI LC ocC Total 0
management n=26 n=38
Within 24 hours | 6 (23.1%) 7 (18.4%) 13 (20.3%)
1-5 days 4 (15.4%) 0 4 (6.3%)
640 days 12 (46.2%) 9 (23.7%) 21 (32.8%) 0.004
Late
reconstruction 4 (15.4%) 22 (57.9%) 26 (40.6%)
Type of reconstruction
:r::jm?%;ﬁfgég 3(115%) | 5(132%) | 8(12.5%)
Roux-en-Y HJA | 9 (34.6%) 12 (31.6%) 21 (32.8%) 0.724
Roux—Hepp 13 (50%) 16 (42.1%) 29 (45.3%)
Hepatectomy 1 (3.8%) 5 (13.2%) 6 (9.34%)
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Table 4. Types of complications after primary surgery and mortality rate

. LC oC

Complications =26 N =38 Total p

General 5 (19.2%) 9(23.7%) | 14 (21.9%) 0.672
complications

Abscess 3 (11.5%) 8 (21.1%) 11 (17.2%) 0.322
Biliary fistula | 12 (46.2%) 17 (44.7%) 29 (45.3%) 0.911

Biloma 11 (42.3%) 11 (28.9%) 22 (34.4%) 0.269
Liver necrosis 6 (23.1%) 4 (10.5%) 10 (15.6%) 0.174

Mortality 0 1 (2.6%) 1 (1.6%)

LC — laparoscopic cholecystectomy; OC — open cholecystectomy
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