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Abstract

Background. Bile duct injury is a potentially life-threatening condition character-
ized by high morbidity and mortality, which occurs as a result of erroneous manipula-
tion during surgical intervention, such as incorrect identification of the ducts, improper
clipping, or thermal injury. The aim of the study is to investigate the effectiveness of
laparoscopic hepaticojejunostomy in patients with post-cholecystectomy bile duct inju-
ries and compare it with traditional open techniques.

Materials and Methods. A retrospective analysis of the results of laparoscopic and
open hepaticojejunostomy in patients with bile duct injuries from 2017 to 2023 was con-
ducted.

Results. Laparoscopic surgery was performed on 28 patients, while open surgery
was performed on 57 patients. Statistically significant differences were noted in the
presence of external biliary fistula, diameter of the anastomosis, duration of the oper-
ation, postoperative complications, and postoperative period. There were no significant
differences in the frequency of intraoperative complications.

Conclusion. The laparoscopic approach in treating bile duct strictures classified as
Strasberg E1 - E2 is safe and effective.
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MaHUMNYyNauMa HaTUXeCIHAEe nanga bonaTblH XKOFapbl CbipKATTaHYLbIbIK MNeH efiMMeH  MyAaaenep KakTbifbich:
. . . . o . aBTopsap MyAaenep KakTblfblCbIHbIH
cunaTTanatbiH eMipre kayin TeHAIpeTiH >kafaai. 3epTTeyAiH MaKcaTbl-XONEUUCTIKTO=  youruroim magivaeiai
MUSAAH KeNiHFi eT X0NAapbiHbIH 3aKbIMAAHYbl bap HaykacTapha flanapocKonusbIK re- _—
. ... . YiAiHRi ce3aep:
NaTUKOIOHOAHACTOMO3/bl KOIAAHYAbIH TUIMAINITIH 3epTTey XaHe OHbl ASCTYPII aWbIK o7 xongapsimsik saksmaanys,
aﬂ'icneH canbICThl py X0/1eyNCTIKTOMUA, J1anapoCKonunsasiblik
- rernatTmkoeroHoOCToMus,

Matepuan xoHe apictep. 2017-2023 k. 6T XoAAapblHbIH 3akbIMAAHYbl 6ap HaY-  renamoeioHoanactomos.
KacTapfa 1anapoCcKonusblK XXaHe allblk cajblHFar renaTMKoetaHacToMO3bIHbIH HOTU-
>KenepiHe peTpoCneKTUBTI Tangay XXYpri3iagi.

Hatmxenep. 28 Haykacka nanapockonusabik 0Ta Xacangbl, allblK 34icneH — 57 Hay-
kac. CbIpTKbl ©T XblnaHKe3iHiH bonybliHLa, aHacTOMO3 AMAMETPiHIH MenlepiHe, one-
paLMsiHbIH Y3aKTbIfblHAA, onepauusfaH KewniHri ackbiHynapga, onepauusnaH KeniHri
Ke3eHme CTaTUCTMKanbIK MaHbI3Lbl ainbipMallblibikTap bakangbl. IHTpaonepaumanblk
acKbIHYNapAblH XMiniriHae eneyni avblpMallbiibikTap bosfaH >oK.

KopbiTbiHAbl. CTpacbepr E1 - E2 knaccudumkaumscel boibiHLLA 6T XKongapbiHbiH Tapbl-
JIyblH eMAeYLeri NanapoCcKoNMabIK TOCIN Kayinci3 >KaHe TUIMAI eKeHiH alkblH K8PCETIMN OTbIp.
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KnroyeBsbie cnoBa:

[ToBpexaeHune Xen4HbiX MPOTOKOB,

XO0J1eUUCTIKTOMMS, lanapockonnyeckas
AHHOTaLIMH renaTnkoerHoCTOMuUS,

®oH. MoBpexaeHne XenyHblX NPOTOKOB - NOTEHLUMaNbHO ONacHOe ANA XU3HW Co- o0 KoCloroanacTonos.
CTOSIHME, XapaKTepu3ytloLlleecss BbICOKON 3ab0/1eBAaEMOCTbIO U CMEPTHOCTLIO, KOTOPOE
MPOMCXOAUT BCeACTBME OLUMOOYHOM MaHUNYNSALMN BO BPEMS XMPYPrMYeCcKoro BMeLla-
TENbCTBA, TaKOro Kak HempaBuibHas MAEHTUDUKALUSA MPOTOKOB, HEMPaBUIIbHOE KiN-
NnMpoBaHWe uUnu TepMuyeckoe Bo3aelncTaue. Llenbio nccnenoBaHus aBAsSeTCS U3yyeHune
30 PEeKTUBHOCTM NMPUMEHEHMS N1AaNapOCKOMMYECKOro renaTMKoeloH0aHacToMo3a y naum-
EHTOB C MOCTXO0JIELUCTIKTOMUYECKUMMU NMOBPEXLEHUAMM KENYHbIX MPOTOKOB Y CPaBHUTb
ero C TPagMLUMOHHON OTKPbLITOW TEXHUKOWA.

Martepuan n Metopbl. [TpoBefeH peTpPOCMNeKTUBHbIN aHaNnM3 pe3ynbLTaToB Jlanapo-
CKOMWYECKOr0 M OTKPbLITOFO reMaTUKOEHOaHAaCTOMO3a Y NaLMEHTOB C MOBPEXAEHUAMM
XKenyHbIx npotokos 3a 2017 - 2023 rr.

Pe3ynbtaTthbl. Jlanapockonuyeckn onepupoBaHo 28 nauMeHToB, OTKPbITbIM CMNOCO-
6om - 57 naumeHToB. OTMEYEHbI CTAaTUCTUYECKM 3HAUMMbIE PA3/IMYUS B HATMYMU HapY>K-
HOro >KeNYHOro CBULLA, pa3Mepax gMaMeTpa aHacToMo3a, B AJNTENIbHOCTM omnepaLumy,
nocyieonepaLMoHHbIX OCNOXHEHWM, MnocneonepaunoHHoro nepuopa. OTcyTcTBOBaNM
3HaYMMble pasfiMyng B 4YacToTe MHTPaAOMEPaLMOHHbIX OCIIOXKHEHUNA.

3aknoveHme. JlanapockonMyeckuin Moaxon npu JevYeHun CTPUKTYP KENYHbIX Mpo-
TokoB Mo knaccuoumkaumm Ctpacbepra E1 - E2 6e3onaceH n addekTnseH.
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Introduction

Bile duct injury (BDI) occurs as a
result of erroneous manipulation during
surgical intervention, such as incorrect
identification of ducts, improper clip-
ping, or thermal injury." Cholecystec-
tomy is the leading cause, and the fre-
quency of bile duct injury varies from 0.1
to 0.2% after open cholecystectomy (OC)
and 0.2-0.6% after laparoscopic cho-
lecystectomy (LC).? This is a potentially
life-threatening condition characterized
by a high morbidity ranging from 2.3 to
23% and a mortality rate from 0.07 to
0.17%.® BDI has a significant impact on
the physical and psychological quality of
life of patients.*S This is especially rel-
evant for patients diagnosed with post-
operative benign strictures of the bile
ducts.® Surgical treatment of injuries to
the extrahepatic bile ducts remains one
of the most pressing issues in clinical
surgery. Depending on clinical mani-
festations, surgical treatment meth-
ods include: percutaneous transhepatic
cholangiostomy (PTBD]), endoscopic ret-
rograde cholangiopancreatography with
placement of plastic stents (ERCP), and
the definitive method of defect correc-
tion - reconstructive hepaticojejunosto-
my surgery with a Roux-en-Y loop.

Incorrect treatment can lead to se-
rious complications, including recurrent
cholangitis, secondary biliary cirrho-
sis, portal hypertension, and liver fail-
ure, significantly impacting the patient’s
quality of life.”

Bilioenteric anastomosis remains
the gold standard for treating estab-
lished strictures of the bile ducts, with
excellent outcomes and a success rate
exceeding 90% upon long-term fol-
low-up.® According to reports from expe-
rienced centers, hepaticojejunostomy is
performed when endoscopic retrograde
cholangiopancreatography (ERCP) and

percutaneous transhepatic cholangios-
tomy (PTC] are ineffective, and it can be
done via open or laparoscopic approach-
es. Laparoscopic reconstruction is in-
creasingly recognized in the treatment
algorithm for bile duct injuries associ-
ated with cholecystectomy, offering an
effective treatment option in specialized
centers for selected patients.? 0"

The aim of the study is to investigate
the effectiveness of employing laparo-
scopic hepaticojejunostomy in patients
with post-cholecystectomy bile duct in-
juries and to compare it with traditional
open techniques.

Materials and methods

The aim of the study is to investigate
the effectiveness of employing laparo-
scopic hepaticojejunostomy in patients
with post-cholecystectomy bile duct in-
juries and to compare it with traditional
open techniques.

Depending on the method of surgi-
cal treatment, patients (n=85) were ret-
rospectively divided into 2 groups. The
first group consisted of patients who
underwent laparoscopic hepaticojeju-
nostomy (n=28), and the second group
consisted of patients who underwent
traditional open hepaticojejunostomy
(n=57). All patients had previously un-
dergone laparoscopic or open cholecys-
tectomy at external medical institutions
and were referred to our center with bile
duct injuries. The study was approved
by the local ethics committee. Written
informed consent was obtained from all
patients preoperatively.

For the purpose of differential and
topical diagnosis, a comprehensive exam-
ination was conducted, including general
clinical and biochemical laboratory meth-
ods, ultrasonography, fistulography, and
MR cholangiography. Bile duct lesions
were classified according to the Stras-
berg-Bismuth classification. (Figure 1)
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Figure 1.
Strasberg classification of bile

duct injury 1995
Right hepatic duct

Minor hepatic duct

Left hepatic duct

Commeon hepatic duct
Cystic duct

Common bile duct

E3

The laparoscopic procedure was
performed with the patient in the supine
position with legs apart (French posi-
tion). A five-port technique was used for
laparoscopic access. After trocar place-
ment, abdominal cavity organs were re-
vised, and adhesiolysis was performed
in the subhepatic space. Mobilization of

BULLETIN OF SURGERY IN KAZAKHSTAN  N22 - 2024

E4

ES

the hepatoduodenal ligament (HDL) was
carried out with the isolation of the com-
mon hepatic duct (CHD) and subsequent
transection below the confluence to pre-
pare the site for hepaticojejunostomy.
Then, the jejunum was isolated 40-
60 cm from the Treitz angle and tran-
sected with a stapling device (Endo GIA
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Figure 2.

Laparoscopic view

of anastomosis between the
posterior wall of the biliary
ducts and the posterior wall
of the intestine

Figure 3.

Laparoscopic view of anasto-
mosis between the anterior
wall of the biliary ducts (A)
and the posterior wall of the
intestine (B).

45mm). At a distance of 80 cm on the
isolated Roux limb behind the ileocecal
bowel, it was brought to the liver hilum.
The anastomosis was created using at-
raumatic PDS 5/0 or 4/0 sutures, either
continuous or interrupted. Subsequent-

BECTHUK XUPYPITUN KA3SAXCTAHA

ly, an interintestinal anastomosis was
formed using a stapling device (Endo
GIA 45mm) in a side-to-side fashion. For
monitoring the integrity of the anasto-
mosis, a drainage tube was left in the
subhepatic space and in the pelvis.
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Statistical analysis

Data were analyzed using IBMSPSS
Statistics software (IBMSPSSInc.). Nu-
merical variables were expressed as
mean + SD and categorical variables as
numbers and percentages. Nonparamet-
ric statistics were performed for dataset
analysis. Between-group comparisons
were assessed for numerical variables,
and the Chi-square test was used for cat-
egorical variables. P value <0.05 was con-
sidered statistically significant.

Ethical approval

This study was conducted in strict
accordance with the principles outlined
in the Helsinki Declaration. Before com-
mencing the research, approval was
obtained from the Local Bioethics Com-
mittee of the«National Scientific Surgery

]

BULLETIN OF SURGERY IN KAZAKHSTAN  N22 - 2024

Center named after A.N. Syzganov» JSC.

Results

The cause of iatrogenic injuries to
the extrahepatic bile ducts was chole-
cystectomy - 28 patients. Among them,
open cholecystectomy (OC) was per-
formed in 14 (50%) cases, while lapa-
roscopic cholecystectomy (LC) was per-
formed in 14 (50%) cases.

During the postoperative period, all
patients underwent scheduled follow-up
examinations at 1, 3, 6, and 12 months.

In the first group, two-stage surgical
treatment was performed in 10 (35.7%)
cases. In the second group, it was per-
formed in 41 (71.9%) cases. During the
first stage, percutaneous transhepatic
cholangiostomy was carried out under
ultrasound and X-ray control.

Figure 4.

Percutaneous transhepatic
cholangiography. The orange
arrow indicates the injury site
of the common hepatic duct
(Type E2 by Strasberg)
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Figure 3.

Percutaneous transhepatic

cholangiography performed
1 month after laparoscopic

hepaticojejunostomy.

Table 1.

General clinical characteristics
of patients with bile duct injury
according to Strasberg
classification E1-E2.

'

The first stage of the operation was
completed with external drainage of the
extrahepatic bile ducts to alleviate bile
hypertension and stabilize the patients’
general condition. The second stage
involved laparoscopic or open hepati-
cojejunostomy on the Roux-en-Y limb.

A statistical difference was found upon
comparison, with the second group hav-
ing more patients with external bile fis-
tulae than the first group (p<0.05).

There were no intraoperative com-
plications observed in either the first or
second groups.

L Chi-
Hepaticoejunostomy )
_— t-statis- | squared
Characteristic . P value
Laparo- tics
Open .
scopic
Number of patients 57 (67.1%) | 28 (32.9%) - -
Average age (yr) 45.6 £10.5 47.3+11 -
(26-67) (21-72) 0.691 0.491
Gender (male) 13(15.3%]) 6(7.1%) - 0.236 0.627
Strasberg classifica- | 5, /0.00) | 14(16.5%) ; 242019420
tion E1
Strasberg classifica- | 9357 10) | 14(16.5%) . 0.536 | 0464
tion E2
External biliary fistula 41(48.2%) 10(11.8%) - 4.315 | 0.038*
- 1.08£0.18 | 1.24£0.19 . - i
Anastomosis size (cm) (0.8 - 1.6) 09-17) 3.782 0.0002
Duration of the opera- 269+61.06 | 372.3x106.7 5 675* - 0.0001*

tion (min)

(120-435) (120 - 560)
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Intraoperative blood 93.6+70.1 69.2+31.2 -

loss (ml) (50-700) (20 - 150) 1754 0.083
Postoperative bed 1.1+ 4.49 6.7+1.7 « - "
days (6-31) (3-10) 4989 0.0001
Laparoscopic chole- 31(36.5%) | 14(16.5%) - 1787 | 0.181
cystectomy

Open cholecystectomy | 281(32.9%) | 14 (16.5%) - 1.231 0.267
*t -test statistical significance; P<0.05 was considered statistically significant

When comparing postoperative
complications, a statistically significant
difference was observed. Complications
were more common in the second group
than in the first group (p<0.05). In the
postoperative period, one patient (1.7%)
developed a stricture of the hepatico-
enterostomy (HEA] two years after the
open HEA procedure, and considering
the HEA stricture, the patient underwent
biliary stenting. Four patients (7.1%)
were diagnosed with postoperative ven-
tral hernia, which subsequently required
reoperation for postoperative ventral

hernia repair. Eight patients (14.1%) ex-
perienced wound infection in the post-
operative period. There were no cases of
mortality recorded.

The average postoperative hospital
stay in the first group was 6.7 + 1.7 days
(range: 3-10), while in the second group,
it was 11.1 = 4.49 days (range: 6-31). A
statistically significant difference was
found when comparing the number of
postoperative hospital days. Postopera-
tive hospital days were higher in patients
in the second group compared to those
in the first group (p<0.05).

Hepaticoejunostomy 7 st p
- - o s a_
Complications Open Lapar.o- OR 95 % CI tistic | value
scopic

Total complications | 15(17.6%) | 1(1.2%) | 9.64° [1.2;77.3] 2.13* | 0.03*
Bleeding 1(1.2%) 0 1.51 [0.06;38.3] 0.251 | 0.802
Hepatic Subcapsular | 4 (1 50) | 1(1.2%) | 0.48 | [0.03;8.011 | 0.509 | 0.611
Biloma
Anastomosis 1(1.2%) 0 1.51 | [0.06;38.3] | 0.251 | 0.802
stricture
Wound Suppuration 8 (9.4%) 0 9.79¢ | [0.54;175.98] | 1.547 | 0.122
Ventral hernia 4 (4.7) 0 4.79° | [0.25;92.24] | 1.039 | 0.299
*z-test statistical significance; P<0.05 was considered statistically significant;
® OR>1 means that the event is directly related and has a chance of occurring in the
first group.

BULLETIN OF SURGERY IN KAZAKHSTAN  N22 - 2024

Figure 6.

Comparison between patient
postoperative wounds after
(A) laparoscopic and (B)
open hepaticojejunostomy

Table 2.
Postoperative complications
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Discussion

Hepaticojejunostomy on an isolated
Roux-en-Y loop is the most common-
ly performed surgical procedure in the
treatment of BDI after multiple attempts
to restore bile duct patency using endo-
scopic retrograde cholangiopancreatog-
raphy (ERCP) and percutaneous tran-
shepatic cholangiostomy. The majority of
available literature on the surgical treat-
ment and outcomes of post-cholecys-
tectomy bile duct injuries involves open
surgical intervention,® as BDI is typical-
ly associated with severe adhesion for-
mation in the subhepatic space, posing
technical challenges.'"™ Currently, lap-
aroscopic and robotic methods have be-
come widely adopted in specialized cen-
ters equipped with appropriate medical
equipment and experienced hepatobili-
ary surgeons. The outcomes of laparo-
scopic and robotic approaches for creat-
ing hepaticojejunostomy in patients with
scar strictures can be comparable to
those of open methods. Additionally, they
offer several advantages such as better
cosmetic results and faster recovery in
the postoperative period.”0

In our center, robotic technology is
not available. However, the possibilities
of using laparoscopic access in abdom-
inal surgery, such as gastropancre-
aticoduodenal resections, liver resec-
tions, and intestinal anastomoses, have
prompted us to propose laparoscopic
repair of bile duct injuries after chole-
cystectomy. In our study, patients who
underwent laparoscopic hepaticojeju-
nostomy met the criteria for laparoscop-
ic hepaticojejunostomy proposed by Gup-
ta et al.: type E1-2 injuries according to
the Strasberg classification, with a duct
diameter of more than 3 mm."™ Despite
its technical complexity, the laparoscop-
ic approach offers advantages over open
access in terms of better intraoperative
visualization, allowing for precise exe-
cution of a wide anastomosis.Literature
also includes data on the application of
the laparoscopic method of hepaticoje-
junostomy in patients with complex bile
duct injuries classified as Strasberg E3-
E4. However, for these injuries, we did
not utilize the laparoscopic method due

to the lack of conditions for precise tech-
nique execution. In cases of complex bile
duct injuries, we recommend an open
approach for creating hepaticojejunos-
tomy to avoid a higher incidence of com-
plications.™

The duration of volumetric laparo-
scopic surgeries is significantly longer
compared to traditional open surgery.'"
The analysis of intraoperative param-
eters demonstrated that the duration
of laparoscopic hepaticojejunostomy
is statistically significantly longer than
open hepaticojejunostomy (p<0.05). This
could be associated with technical dif-
ficulties such as an unstable operative
field, limited degree of freedom of move-
ment, and challenges in complex suture
placement.2

Complications of hepaticojejunosto-
my include bile leakage, anastomotic in-
sufficiency, cholangitis, adhesive intes-
tinal obstruction, postoperative ventral
hernia, and surgical site infection. In our
study, we found a significantly higher in-
cidence of postoperative complications
in the open hepaticojejunostomy group,
which was 9 times greater than in the
laparoscopic group (p<0.05). Analysis of
postoperative complications in the open
surgery group revealed a predominance
of wound infection, attributed to repeat-
ed entries into the abdominal cavity via
open methods within 3-6 months. The
absence of large incisions in laparo-
scopic surgeries helped reduce com-
plications related to the surgical wound
(infection, hernias).

The results presented in the study
confirm the benefits of minimally invasive
approaches in the treatment of bile duct
injuries. These benefits include excellent
cosmetic outcomes due to the absence
of a large incision, shorter postoperative
recovery times, which are attributed to
quicker removal of the safety drain and
cessation of analgesic use.

It is important to emphasize that
the performance of laparoscopic hepa-
ticojejunostomy should be conducted
in surgical centers equipped with the
necessary experience and highly skilled
specialists.” This requirement is due
to the complexity of minimally invasive
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surgeries. Expanding the practice of this
technique contributes to improving the
effectiveness of treatment for patients
with scar strictures of the bile ducts af-
ter cholecystectomy.

Limitation In our study, there are
several limitations. Firstly, a small num-
ber of patients suitable for laparoscop-
ic hepaticojejunostomy were included.
Secondly, insufficient professional ex-
pertise of operating surgeons also limits
the performance of this operation in oth-
er centers. Thirdly, the study was limited
to data from only one center, which may
have affected the reliability of the re-
sults. Nevertheless, based on our data,
we believe that laparoscopic hepaticoje-
junostomy is safe and effective.

What’s known? Given the preva-
lence of cholecystectomy worldwide,
bile duct injury represents a significant
potential burden on healthcare, as it can
lead to disability.

What’s new? The absence of a neg-
ative effect of the minimally invasive ap-
proach on the number of postoperative
complications and on long-term treat-
ment outcomes compared to traditional
open surgery confirms the prospects for
expanding the use of laparoscopic sur-
gery in the treatment of bile duct injuries
after cholecystectomy.
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