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Abstract

This article provides a review of the literature on bile duct injuries after laparoscopic cholecystectomy.
Laparascopy is considered the gold standard in the treatment of gallstone disease. This technique has a
number of positive advantages: minimally invasiveness, quick rehabilitation, a shorter hospital stay, a good
cosmetic effect, and a low lethal outcome. Along with these advantages, the number of complications also
increased: damage to the bile ducts, hepatic vessels, bile leakage, formation of strictures, defects in drain-
age of the biliary tract and improper treatment of the cystic duct, insufficient drainage of the abdominal
cavity.

Today, many aspects of surgical treatment and prevention of bile duct injuries remain controversial and
are still considered relevant. The main reasons for this complication are: lack of experience of the surgeon,
inattention, ignorance of the main options and possible anomalies of important anatomical structures in the
area of the hepatic hilum and hepato-duodenal ligament, technical errors.
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Ocbl Makanaza et Xon[apbiHbIH 1anapoCKonusIbik XOMULUMUCTIKTOMUSAAH KEViHTi 3aKbiMAanysl Typasibl a4ebueTke
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XaHafa a3 FaHa yakbiT Xaty, KOCMETUKAJIbIK aCEPI XaKChl, 6J1iM XaFhasibiHbiH eTe a3 ke3aecyi. OCbl apThIKLLIbIIbIKTADMEH
Karap acKblHynapabiH CaHbl 4a 6CTi: 6T X0NAaPbIHbIH, 0aybip TaAMbIPAAPbIHbIH 3aKbIMAAHYbI, 6T XYMbIChIHbIH HALIAPAAYbI,
6T X0/11apbIHbIH Tapblybl, 6T XONAAaPbIH aifayAarsl akaynap XoHe eT Kabbl aiHabiMbiH AYPbIC 6HAEMEY, illl KybICbIH
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MPHTU 76.29.39
https://doi.org/10.35805/BSK2021111017

Doskhanov M. 0.
orcid.org/0000-0002-8578-8567

Baimakhanov B.B.
orcid.org/0000-0002-9839-6853

Chormanov A.T.
orcid.org/0000-0003-3513-1935

Baimakhanov Zh.B.
orcid.org/0000-0003-1887-7866

Kaniev Sh.A.
orcid.org/0000-0002-1288-0987

Skakbayev A.C.
orcid.org/0000-0003-0372-068X

Izmet Zh.1.
orcid.org/0000-0002-3132-3924

Ussen L.S.
orcid.org/0000-0002-5113-7926

Madekhanova D.E.
orcid.org/0000-0002-4328-861X

Corresponding author:

Izmet Zh. 1. — 7th year intern
physician, NC JSC “S.D. Asfendiyarov
National Medical University”, Almaty,
Kazakhstan

E-mail: jansila_96@mail.ru

Conflict of interest
The authors declare that they have no
conflicts of interest

Keywords

iatrogenic trauma to the bile ducts,
damage to the bile ducts, laparo-
scopic cholcystectomy

Xar anbicatbin aBTOp:

Hemer X.U. — 7 kypc aapirep-
uHTepH, «C.X. Acenanspos
atbiHparsl ¥ATTbIK MEANLNHA
yHnsepcuteti» Ke AK, Anmarsi .,
Ka3zakctaH.

E-mail: jansila_96@mail.ru

Myaaenep KaKTbiFbiCbl
AsTopnap myazenep KaKTbiFbIChIHbIH
KOKTbIFbIH MaNiMAENI

Tyitin ce3pep

6T X0/14apPbIHbIH ATPOreHAI
Xapakarbl, 6T X0/AapbIHbIH
3aKbIMAaHybl, 1aNapoCKOMUsIbIK
XONMUNCTIKTOMUS



ABTOp ANA KOppecnoHAeHynn:
HUcmer Xancuna — Bpay-uHTepH
7 kypca, HAO «HaunoHanbHblii
MeANUMHCKNI YHUBEPCUTET UMEHN
C.J. Acpenansposa», r. Anmarsi,
Ka3zaxcraH.

E-mail: jansila_96@mail.ru

KoHdnukr unrepecos
ABTOpBI 3a5BASIHOT 06 OTCYTCTBAM
KOHQAMKTa MHTEPECOB

Kniouesbie ¢ nosa
ATPOreHHas Tpasma
XeJ14eBbIBOAALYMNX POTOKOB,
110BpexaeHne xen4eBblBogaLLmnNx
NPOTOKOB, N1anapockonuyeckas
XONMUNCTIKTOMMNA

noape)K.quMe XEeJI4YHbIX NPOTOKOB nocine nanapocxonuqeckoﬁ XOJIULIUCTIKTOMUMN.

0630p nutepartypbl

Docxanos M.0.', baiimaxaHoB B.B.", YopmaHoB A.T.!, BaiimaxaHoB X.Bb.",
Kanues LL.A.", Ckakb6aeB A.C.", UcmeT X.U.2, LLlapmeToBa K.K.2, YceH J1.C.2,

MapexaHoBa [1.E.2

'AO «HauuoHanbHbIN Hay4HbliA LeHTP xupyprum uM. A.H. Cbi3raHoBa», . Anmarbl, KazaxcraH
2HAO «HauuoHanbHblid MeauLMHCKuii yHuBepeuTeT um. C.[0. Achenansposar, r. Anmarthl, KasaxcraH

AHHOTayuns

B paHHoVi cTaTbe npeacTaBieH 0030p MTEPATYPbI O MOBPEXAEHUSX XEN4HbIX MPOTOKOB MOC/E 1anapockonmye-
CKOJi X0nMUnCTaKTOMMY. Jlanapackonus CYUTAEeTCs 30/10TbIM CTAHAAPTOM PY IEYEHUN XENYHOKAMEHHOI 60IE3HN.
JlaHHas meToguka UMEET PSA MONOXUTENbHbIX PENMYLLECTB: ManouHBa3UBHOCTb, BbiCTpas peabunutayus, bonee
KOPOTKUI CPOK NPebbIBaHNS B CTALMOHAPE, XOPOLLIMI KOCMETHYECKNI I GEKT, HN3Kuii NeTanbHbIi ucxos. Bmecre ¢
JAaHHBIMU MPEUMYLLECTBAMY BO3POCAO U YUCIIO OCTOXHEHWI: MOBPEXAEHNE XEM4HbIX MPOTOKOB,MEYEHOYHBIX COCY-
J0B, XenyencteyeHune, 00pa3oBaHne CTPUKTYD, AePEKTbI ADEHNPOBAHNUS XENYHbIX yTel n HenpaBubHas 06paboTka
My3bIPHOI0 NPOTOKA, HEAOCTATOYHOE APEHUPOBAHNE BPIOLIHOM MOOCTY.

Ha cerogHsawHnii eHb MHOrMe acnekTsl XUPYPruyeckoro NE4EeHns U NPOPUNaKkTUKa TPaBM XENYHbIX MPOTOKOB
OCTaloTCS CrIOPHBIMM W 110 CEH AEHb CYUTAETCS aKTyanbHbIM. OCHOBHbIE MPUYUHBI JAHHOIO OCIOXHEHUS: OTCYTCTBUE
0MbITa XMPypra, HEBHUMATEbHOCTb, HE3HAHNE OCHOBHbIX BAPUAHTOB M BO3MOXHbIX aHOMAannii BaXHbIX aHaTOMuye-
CKux 06pa30BaHmii B 30He BOPOT MEYEHU 1 MEYEHOYHO-AYOLEHANLHOM CBS3KM, TEXHUYECKNE OLINOKM.

The urgency of the problem

Gallstones constitute a significant health prob-
lem in developed societies, affecting 10% to 15%
of the adult population [1]. With an increase in the
incidence of cholelithiasis, the number of surgical
interventions on the gallbladder and bile ducts is
increasing everywhere. The frequency of damage
to the bile ducts during open cholecystectomy
remains stable and amounts to 0.05-0.2% [2].
The widespread use of laparoscopic interventions
contributed to an increase in iatrogenic injuries by
2-10 times to the level of 0.08-2.7 (Table 1) [3].
Also, the results of surgical treatment of injuries of
the bile ducts indicate a high frequency of compli-
cations (48.7%), mortality (13-25%) and unsatis-
factory long-term results (20-30%) [4]. Scarring
of anastomoses reaches 8.4-28.3% [5]. latrogenic
injury of the biliary tract have increased in inci-
dence in the first decade with the introduction of
laparoscopic cholecystectomy. Athough a number
of factors have been identified with a high risk of
injury (and number of technical steps have been
emphasized to avoid these injury, the incidence of
the bile duct injury has reached at least double
the rate observed with open cholecystectomy [6].
The aim of this work is to identify and assess the
significance and degree of iatrogenic and biliary
complications during laparoscopic cholecystecto-
my on the basis of the literature data, as well as to
pay attention to the factors that increase the like-
lihood of complications and techniques to avoid
these complications.

Material and methods

The article was analyzed from 2015 to 2020
in electronic databases (Cochrane, PubMed) of
evidence-based medicine. 138 articles were found.
The analysis of the condition of 815 patients (age
from 21-70) was carried out. The average age is
46.32 + 4.64 years. The disease was detected
more often in women than in men [7]. According
to autopsy data, the detection of stones in the gall-
bladder is 20-25% [8, 9].

Risk factors for bile duct injury after laparo-
scopic cholecystectomy

In the works of authors Fedorov, R. Martin and R.
Rossi have identified several groups of risk factors
for complications during LCE as dangerous anatomy
(various structures of the extrahepatic bile ducts,
arteries and the presence of pronounced fatty tis-
sue in the gates of the liver and hepato-duodenal
ligament), dangerous pathological findings (acute
cholecystitis, stone in Hartmann’s pocket, short
cystic duct, thickened walls of the gallbladder, di-
lated common bile duct, chronic scars of the gall-
bladder, bleeding into Calot triangles, adhesions in
the abdominal cavity), dangerous surgery (mobiliza-
tion of the gallbladder body from the liver, maximum
mobilization Kahlo’s triangle closer to the wall of
the gallbladder, intraoperative cholangiography or
laproscopic ultrasound, mobilization of the gallblad-
der from the bottom, performing subtotal cholecys-
tectomy with pronounced cicatricial process and if
it is not possible to mobilize it, conversion) [23,24].
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Bitenskaya, N.A. Linkov [19].
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0,
Sciences of Ukraine, Dnipetrovsk | cholecystectomy 1993-2003 46- 1BDD 1,19%
National University [10].
Khalidov O.Kh., Gudkov A.N., Extrahepatic bile duct 1787- LCh
Dzhaddzhiev A.B., Kartsev A.G., |injury during laparoscopic 2007-2017 8- IBDD 0,45%
Fomin V.S., Dmitrienko G.P. [7]. |cholecystectomy
Filistovich V., Turchina S., Severe damage to
Maslennikov S., Filistovich A. the ex?ernal bile . 2004-2008| 21- IBDD
[11]. ducts in laparoscopic
cholecystectomy
Kubachev K.G., Fokin A.M. [12]. |latrogenic damage to
the extranepatic bile 2001-2016| 113-18DD | 39,8%
ducts in laparoscopic
cholecystectomy
N. A. Maistrenko, P. N. Substantiation of surgical
Romashchenko, A. S. Pryadko, |tactics for iatrogenic injuries | 1988-2005| 254- IBDD
A. K. Aliev [4]. of the bile ducts
Takeyuki Misawa, Ryota Saito, Analysis of bile duct injuries
Hiroaki Shiba, Kyonsu Son, (Stewart-Way classification)
Yasuro Futagawa, Takuya during laparoscopic 5750- LCh 0
Noijiri, Kumiko Kitajima, Tadashi |cholecystectomy 1990-2005 34- 1BDD 0,59%
Uwagawa, Yuichi Ishida, Yuji Ishii
and Katsuhiko Yanaga [13].
Andrea Frilling, Jun Li, Frank Major Bile Duct Injuries
Weber, Nils Roman FruEhauf, After Laparoscopic
Jennifer Engel, Susanne Cholecystectomy: A Tertiary
Beckebaum, Andreas Paul, Center Experience 1998-2003| ~ 40-IBDD
Thomas ZoEpf, Massimo Malago,
Christoph Erich Broelsch[14].
J. Li, A. Frilling, S. Nadalin, Management of concomitant
A. Paul, M. Malago and C. E. hepatic artery injury in
Broelsch [15]. patllentsl with |atlro-gen|c 1998-2005|  40-IBDD 17%
major bile duct injury
after laparoscopic
cholecystectomy
S. C. Schmidt J. M. Langrehr U. |Chirurgische therapie von
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nach laparoskopischer
cholezystgktomle . 1990-2002|  54- BDD
welchen einfluss auf den
langzeitverlauf hat die
gleichzeitige verletzung der
arteria hepatica dextra ?
A Paczynski, T Koziarski, E Damage to extrahepatic bile
Stanowski, J Krupa [17]. ducts during laparoscopic 1991-2000 6873- LCh
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Mohammad Ibrahim Khalil, Bile duct injuries 336- LCh
Haridas Saha, Azmal Kader following laparoscopic 2013-2015 9- BDD 0,6%
Chowdhury, Imarat Hossain[18]. |cholecystectomy
V.F. Kulikovsky, A.L. Yarosh, Bile leakage after
A. Karpachev, Coman A.V. cholecystectomy. Experience 5038- LCh 0
Soloshenko, S.B. Nikolaev, E.P. | with minimally invasive 2010-2016 31-BDD 0,6%
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Table 1.
Literature data
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Al - Harethi , S Hofmeyr , M A cholecystectomy 1991-2011 | 113- BDD

Banderker , S Burmeister , S R

Thomson [20].

J.M. Kurbanov [21]. Experience in surgical 491- LCh
treatment of complications of| 2003-2012 3- BDD 0,7%
laparoscopic colicystectomy

Sitnikov V.A., Styazhkina S.N., |latrogeny as a cause

Ibragimova D.R., Kasimova [22] |of postcholicystectomy 1978-2018 87-BDD
syndrome

LCh*- laparoscopic cholecystectomy
IBDD*- iatrogenic bile duct damage
BDD*- bile duct damage

The technical reasons contributing to iatro-
genic injuries during cholecystectomy include:
Features of the anatomy of the extrahepatic bili-
ary tract; factors complicating the performance
of cholecystectomy; violation of the technique of
performing operations on the biliary tract. In the
anatomy of the biliary tract, there is a wide vari-
ety of anatomical options. A practical surgeon is
obliged to remember these options, to be able to
understand them in a timely manner during the
operation and to avoid possible complications. On
average, in every fifth to sixth operated patient,
the surgeon may encounter difficulties in identify-
ing the place of fusion of the cystic and hepatic
ducts (VN Chernyshev, 2001). And this is one of
the reasons for the high frequency of iatrogenic
injuries of the bile ducts. [22]

Also the risk factors for damage to the biliary
tract include old age (increases the risk of damage
by 2.5 times), female sex (increases the risk by
26%), late hospitalization of patients [22].

The Laparoscopic damage to the bile ducts
has rather large consequences. In recent years,
the introduction of new technologies has again
made the issue of compliance with the principles
of safe surgery and prevention of complications
urgent.

Prevention of bile duct injury during and after
laparoscopic cholecystectmy

The prevention of damage to the bile ducts is
a complex of measures (techniques, diagnostic
methods) carried out directly during the perfor-
mance of laparoscopic cholecystectomy and aimed
at preventing damage to the bile ducts. It is based
on strict adherence to the principles of a safe tech-
nique for performing endoscopic interventions, the
correct sequence of the stages of laparoscopic
cholecystectomy, taking into account the peculiari-
ties of anatomy and pathological changes, and an
understanding of the mechanisms of complications
[25].

The risk of complications dictates the need for
a complex of preventive measures to prevent com-
plications and optimize intraoperative processes.
Safe laparoscopic cholecystectomy involves un-
derstanding anotomic landmarks, these include:
Calot’s triangle, Callo’s lymph node, Rouvier’'s
groove, umbilical fissure with the round ligament
lying in it, the fourth segment of the liver, pericho-
ledochial venous plexuses [26].

The main requirement when performing laparo-
scopic cholecystectomy is a thorough preparation of
tissues in the area of the Calot triangle and the lower
third of the gallbladder bed, as well as conversion or
“change of hand” after “idle time” when manipulating
the gallbladder neck for more than 30-40 minutes.
An important factor in the analysis of the technique
and interpretation of the intraoperative situation is
the video recording of the entire operation with the
subsequent discord of errors and possible shortcom-
ings. If the listed requirements are met, the risk of
postoperative complications will be minimized [7].

Intraoperative ultrasound is a screening method
for laparoscopic operations, playing the role of the
surgeon’s “hand”, and allows to reduce the number
of intraoperative complications. The use of IOUS is
advisable in cases of an unclear topographic pic-
ture, with various anatomical variants of the bile
ducts and great vessels The high resolution of IOUS
in determining structures both in hepaticoholedo-
chus and outside it proves the effectiveness of this
diagnostic method, and speaks of the advisability
of using echography during laparoscopic and tradi-
tional operations [27].

Fluorescence cholangiography significantly re-
duces the time to reach the “safety critical” in LCE
and avoids damage to the bile ducts compared to
standard laparoscopy. PC can be successfully used
to assess the patency of the IVS in certain situa-
tions (suspicion of transient choledocholithiasis,
signs of parenchymal jaundice in combination with
cholelithiasis, for example, jaundice in liver cirrho-
sis or chronic hepatitis) [28].



The classification of bile duct injury after
laparoscopic cholecystectomy

Currently, there are many classifications of
damage to the bile ducts. Abroad, the Bismuth
classification (Fig. 1) is especially popular, which
classifies damage to the extrahepatic ducts accord-
ing to the level of their damage [26].

However, most of the developed classifications
do not determine the choice of surgery, which sig-
nificantly reduces their value for a practical sur-
geon. The classification developed by E.I. Halperin,
according to the type of damage, according to the
author himself, makes it possible to fill this gap
[26].

In 1986 E.I. Galperin et al. Proposed a classifi-
cation for determining the type of damage and nar-
rowing of the bile ducts, which is very close to the
classifications of N. Bismuth and S. Strasberg. V.N.
Chernyshev and V.E. Romanov (2001) combined
the classification of N. Bismuth and S. Strasberg
into a single one (Fig. 1), which they used in their
studies [29].

Type | - stricture of hepaticoholedochus with the
presence of its unaffected area below the conflu-
ence of the hepatic ducts more than 2 cm long;

Type Il - stricture of hepaticoholedochus with a
free area of the common hepatic duct less than 2
cm long;

Type Il - complete cicatricial damage to the
common hepatic duct with a free zone of confluence
of the lobar hepatic ducts;

V type - complete cicatricial obliteration of the
common hepatic duct with the transition to the lo-
bar hepatic ducts;

Type V - high or low cicatricial stricture of the
hepatic cholecule with atypical anatomy of the bili-
ary tract.

In 2002 E.I. Galperin published a refined classi-
fication of postoperative cicatricial strictures of the
hepatic ducts.

The Stewart-Way classification included both
complex lesions of the biliary tract and vascular le-
sions. Based on the Stewart-Way classification (Fig.
2), bile duct trauma is divided into four classes:

Class I injuries occur when the common hepatic
duct is mistaken for the cystic duct, but the error
is recognized before the common hepatic duct is
divided.

Class Il injuries involve damage to the common
hepatic duct due to clamps or cauterization used
too close to the duct. This often happens when vi-
sion is limited due to inflammation or bleeding.

Class Il injury, the most common type, occurs
when the common bile duct is mistaken for the cys-
tic duct. The common duct is transected and the
variable portion, including the junction of the cystic
and common ducts, is excised or removed.

Class IV injuries involve damage to the right he-
patic duct, either because this structure is mistaken
for the cystic duct or because it is damaged during
dissection [13].

The intraoperative signs of damage to the bile
ducts can be: the appearance of bile in the oper-
ating field, with an unclear source of bile leakage,
the appearance of additional tubular structures in
the area of the Calot triangle, expansion of the al-
leged cystic duct stump during the operation. Any
suspicion of injury requires intraoperative cholangi-
ography or conversion. Each removed (gallbladder)
should be carefully examined for additional tubular
structures before surgery is completed [30].

Bile leakage can sometimes be associated with
unrepaired biliary hypertension caused by choledo-
cholithiasis, stenosis of the large duodenal papilla.

u -

+2 Medium and low - common hepatic duct (AKI) more than 2 cm

+1 High - TPlis 1 -2 cm

0 Bifurcation - OPP is 0-1 cm

-1 Transbifurcation - the connection of the lobar hepatic ducts (PP) is preserved

-2 Ductal - lobe PP are disjointed

-3 Segmental - lobar RA (more often right) cicatricial changes, preserved segmental RA

Figure 1.
Anatomical types or
classification

Table 2.

Classification of postop-
erative cicatricial stric-
tures of the bile ducts (E.I.
Galperin, 2002)



Figure 2.

Diagnosis of injuries of the
bile ducts after laparo-
scopic cholecystectomy
during surgery

Stewart-Way classification
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Less than 50% of duct injuries are detected intraop-
eratively, usually due to bile leakage [31].

Intraoperative recognition usually requires im-
mediate surgical intervention as this gives the best
results; however, during surgery, <25-30% of bile
duct lesions are recognized, and not all surgeons
perform intraoperative cholangiography. If the sur-
geon is inexperienced, an intra-abdominal drain
should be placed and the patient immediately
transferred to a large hepatobiliary center [32].

Intraoperative ultrasonography (IUS) visualizes
the transverse andthe longitudinal planes of not
only the biliary structures, but also the portal vein,
as well as the hepatic arteries by introducing a lin-
ear ultrasound probe [33].

If in open cholecystectomy the main mecha-
nisms of trauma are transection, excision and liga-
tion, then in laparoscopic cholecystectomy clipping
and diathermic necrosis of the bile duct wall are
added to them [34,35]. Currently, monopolar elec-
trocoagulation remains the main type of dissection
in laparoscopic cholecystectomy [36].

Surgical tactics for detecting damage to the
bile duct during surgery

In case of intraoperative detection of damage to
the bile ducts, it is necessary to immediately per-
form corrective surgery or, if reconstructive surgery
is impossible, external drainage is performed [24].

As a rule, with small marginal lesions, plastic
closure of the duct at the site of injury with inter-
rupted sutures with absorbable atraumatic sutures
(vicryl, polysorb 4-0) is sufficient in combination
with external drainage of the bile ducts through the
cystic duct stump or, most often, using a T-shaped
drainage. In the case of a dislocation of the clip and
the failure of the cystic duct stump in the absence
of hypertension in the biliary system and obstruc-
tions to the main bile outflow, sanitation of the
abdominal cavity and reclipping can be performed
with relanarosonia. With complete confidence in

parietal or complete clipping of the bile duct with-
out violating the integrity of its wall, relaparoscopy
with the removal of the clip and external drainage of
the biliary tract through the cystic duct cult is also
advisable [25].

If a traumatic injury to the bile ducts is detected
(during the transection or excision of a segment),
3 options for subsequent actions are possible: ex-
ternal drainage of the biliary system, performing a
restorative (biliary-biliary anastomosis end-to-end,
prosthetics of the defect) or reconstructive surgery
(biliodihistic anastomosis). Surgeons with little ex-
perience, in our opinion, should confine themselves
to external drainage of the biliary tract, and drain or
bandage the distal common bile duct to avoid leak-
age of pancreatic juice into the abdominal cavity.
Subsequently, the patient should be transferred to
a specialized department to perform reconstructive
surgery [31].

In case of damage to the bile ducts, in many
cases, the operation of choice is the imposition of
a biliodihistic anastomosis according to Roux, he-
paticojejunostomy with transhepatic frame drainage
according to Pradery-Smith or Goetze-Saypol-Ku-
rian, and hepaticojejunostomy according to Nerr-
Couinaud. The frequency of good and satisfactory
results in the treatment of patients with biliary tract
injury when using biliodigistive anastomoses rang-
es from 46 to 94%. Restoration of the common bile
duct on a T-shaped drainage of the “end-to-end”
type in 50-60% of cases leads to unsatisfactory re-
sults [37].

For restoration or reconstruction of damaged
bile ducts, the optimal period should be considered
3-5 days, surgical reconstruction in the volume of
the Roux loop is accompanied by success in more
than 90% of observations within the next 5 years
after surgery [38].

With an average level of damage, the incision
is extended in the direction of the left lobar duct.
In cases of high lesions for access to the left lobar



. Intra- and XC(SS)  |Reconstructive
Intersection, extrahepatic
Excision Extrahepatic X(S) Drainage of the main Elle ducts as the first
stage of the operation
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cﬁ;;;;?née ge) thermal, Intrahepatic XC (SS) Reconstructive, usually on a frame drainage
X(S) Drainage connection to the damage site *

duct, it is necessary to bring down and dissect the
portal plate according to the Hepp-Couinaud tech-
nique [25].

In the surgical treatment of high lesions of he-
paticoholedochus (from “0” to “-3”) with the in-
volvement of confluence, planar resection of the
parenchyma of the hepatic hilum is performed, the
unification of the lobar ducts into one trunk, fol-
lowed by the formation of a bihepaticojejunostomy
[12].

Based on the analysis of the experience of sur-
gical treatment of patients with iatrogenic injuries
of the biliary tract, it was shown that hepaticoje-
junostomy was resorted to with high injuries and
strictures of the bile ducts and the length of the
duct stump at least 30 mm, with high injuries and
the residual length of the extrahepatic bile ducts
less than 10 mm used hepaticojejunostomy with
transhepatic frame drainage according to Pradery-
Smith or Goetze-Saupol-Kurian, which allowed the
authors to achieve positive results in more than
80% of cases [39].

In case of biliary tract injuries of type IY accord-
ing to Bismuth, it is possible to use two variants of
the operation: the first is the formation of anasto-
mosis separately with each of the lobar ducts, the
second is a single anastomosis with a fork formed
by stitching the adjacent walls of the lobar ducts
according to the method of Shalimov A [25].

In 2009 E.I. Galperin and A. Yu. Chevokin pro-
posed the classification of ILS “fresh” lesions. In
2010, it was supplemented with the heading “Sur-
geon’s Experience” - the classification of PLC — ILS
[29].

Diagnosis of damage to the bile ducts in the
postoperative period and surgical tactics
Postoperative diagnosis is based on the clini-
cal picture (manifested in the form of three pos-
sible options: bile outflow syndromes, obstruction
syndromes or a combination of obstruction and
bile outflow), laboratory test results (serum biliru-
bin level, transaminases, shift of the leukocyte for-
mula to the left, etc.). non-invasive (ultrasound, CT,
cholespintigraphy, fistulography through a safety
drainage or drainage of the common bile duct) and
invasive (retrograde cholecystopancreatography;

percutaneous transhepatic cholangiohepatography
and laparoscopy) instrumental methods [31].

Symptoms will be nonspecific and may include
fever, pain, and mild hyperbilirubinemia (2.5 mg /
dL) due to biloma or biliary peritonitis. Bile leakage
may be suspected if bile is produced by percuta-
neous abdominal drainage or abdominal drainage
from cholecystectomy. In the case of injuries asso-
ciated with occlusion of the common bile duct with-
out intraperitoneal bile flow, the main symptoms will
be jaundice with or without abdominal pain [40].

In severe early postoperative cases, patients
present with sepsis due to cholangitis or fluid ac-
cumulation in the abdomen. If a bile leak is sus-
pected, ultrasound and / or computed tomography
of the abdomen will reveal peritoneal fluid, biloma,
or abscess. In case of accumulation of perihepatic
fluid, drainage can be applied percutaneously.
Generally, broad-spectrum parenteral antibiotics
are given against common biliary tract pathogens.
When percutaneous drainage is applied and ongo-
ing biliary drainage is observed, active bile flow is
confirmed [40].

Damage to the bile ducts after laparoscopic
cholecystectomy is recognized by the release of
bile into the abdominal cavity, which causes perito-
nitis and creates a favorable environment for bacte-
rial reproduction [26]

Bile leakage, jaundice, biliary peritonitis are
the diagnostic triad of damage to the extrahepatic
ducts in the postoperative period. Surgical tactics
in this case are built after a complete diagnosis of
the anotomic structure of the bile ducts, the level
and nature of the damage [26].

Radiological examination determines the dam-
age to the bile ducts and its severity, its length
and severity, for planning therapeutic treatment.
Abdominal ultrasound is the first diagnostic tool
to detect any liver congestion, common bile duct
dilatation, and any associated vascular lesions [41].

Computed tomography of the abdomen is the
primary test that detects the possible presence of
focal intra- or focal lesions, accumulation of perihe-
patic fluid, ascites, obstruction of the biliary tract
with upstream dilation, or long-term consequences
of prolonged bile stricture such as croupous atro-
phy of the liver or signs of secondary biliary cirrho-

Table 3.

Classification of “fresh”
injuries of the main bile
ducts (PLC-ILS), which
determines the choice of
surgery

(E.l. Galperin,

A.Yu. Chevokin, 2010)



sis. Computed tomography can also identify any as-
sociated vascular lesion, such as the right hepatic
artery [42].

Magnetic resonance cholangiopancreatog-
raphy (MRCP) is the gold standard for the com-
plete morphological assessment of the biliary
tract because it offers detailed information about
the integrity of the biliary tract [43]. Magnetic
resonance cholangiopancreatography can also be
performed with a contrast medium (a gadolinium-
based contrast medium, gadoxetic acid and its
salt, gadoxetate disodium), and it is much more
informative in bile leakage than conventional mag-
netic resonance cholangiopancreatography [44].
The use of contrast media during magnetic reso-
nance cholangiopancreatography allows active
bile leakage to be detected by direct contrast im-
aging, extravasation of material in the fluid collec-
tion in addition to demonstrating the anatomical
location of the leak and the type of bile duct injury.
In the same way, hepatobiliary scintigraphy can
confirm the presence of an active bile duct with
progressive accumulation of the radioactive tracer
within the abdominal cavity, but this test is much
less reliable [45].

If bile leakage occurs in the postoperative peri-
od, the tactics of treatment depend on the adequa-
cy of the outflow of bile from the abdominal cavity
and the cause of complications. If earlier, with bile
leakage, many surgeons performed relaparotomy,
in recent years, laparoscopic interventions have
been performed, during which the source of bile
leakage is eliminated (clipping of the bile ducts in
the bed of the bladder or the cystic duct stump) or
is limited to sanitation of the abdominal cavity and
its additional drainage [31].

Reconstructive surgery of damaged bile ducts is
performed no earlier than 2 months later. It is more
difficult and more difficult to perform biligiodiges-
tive anastomosis in patients with complete external
biliary fistulas, especially with high confluence and
resolution [46].

Damage to the aberrant gallbladder is one
of the rarest type of iatrogenism in laparoscopic
cholcystectomy, manifested by bile leakage of
varying intensity. in most cases, these complica-
tions regress on their own, which is associated
with the small diameter of the aberrant duct, which
is quickly obliterated. Reoperations (suturing the
stump of the duct or its restoration on a T-shaped
drainage) are required only in cases of a long-term
functioning bile fistula or the development of com-
plications against the background of bile leakage
[46].

Performing retrograde transpapillary stenting
contributes to effective cessation of bile leakage
and refusal to perform repeated surgical interven-

tions in case of failure of the cystic duct stump, in
case of bile outflow from the gallbladder bed, as
well as in case of marginal damage to the extrahe-
patic bile ducts [47].

Liver resection for bile duct injuries after lap-
aroscopic cholecystectomy

Liver resection is not required for isolated
damage to the bile duct [48]. However, the pres-
ence of vascular damage worsens the clinical
course of the patient, due to the development of
complications such as liver necrosis and bile duct
stricture [16,49,50]. Because the right hepatic
artery runs close and parallel to the cystic duct,
it is more vulnerable to injury [51,52] and can be
easily ligated if the structures in the Calot triangle
are not well defined [53]. Although occlusion of
the right hepatic artery is usually well tolerated,
as collateral arteries from the diaphragm and ret-
roperitoneal space support the liver [16,54]. The
development of intrahepatic abscess [18], isch-
emic necrosis of the right lobe of the liver [16],
recurrent cholangitis and subsequent secondary
biliary cirrhosis [16], as well as liver atrophy, re-
quire liver resection for successful treatment. The
incidence of liver necrosis in patients with dam-
age to the bile duct and arteries with or without
abscess formation reaches 75%. Nearly half of
these patients who underwent bilioenteric anas-
tomosis to treat a damaged bile duct developed
postoperative biliary leakage due to primary he-
paticojejunostomy [55] or late ischemic periph-
eral bile duct stenosis [55]. Thus, patients with
confirmed damage to the bile duct should be ex-
amined for concomitant hepatic artery damage,
and if present, comprehensive treatment should
be undertaken immediately [56]. Combined dam-
age to the bile ducts and hepatic artery requires
different types of liver resections to treat mainly
secondary biliary cirrhosis [57].

Morbidity and mortality in bile duct injuries
after laparoscopic cholecystectomy

In the postoperative period after Y-shaped he-
paticojejunostomy according to Ruu, 80% of pa-
tients developed cholangitis and 20% jaundice. All
were re-operated. The average follow-up period af-
ter surgery was 49 + 40 months. In the postopera-
tive period, 16% of patients underwent another 2-3
surgical interventions, with a good result achieved
in 89% of those operated [58].

The quality of life after the formation of a bili-
ary anastomosis for iatrogenic damage to the biliary
tract received disappointing results - their quality of
life was significantly reduced (p <0.05). With com-
plete intersection of the duct, in contrast to the mar-
ginal wound, poor long-term results of reconstruc-



tive operations were explained by impaired blood
supply to the biliary tract and the development of
ischemia, which apparently contributed to their
postoperative scarring. The indicators of the qual-
ity of life of patients with biliodigestive anastomosis
superimposed on the duodenum were significantly
reduced. After the formation of the Roux-ened bi-
hepaticojejunoanastomosis with the hepatic tran-
shepatic drainage, the patients showed decreased
indicators of physical functioning, pain intensity,
vital activity, general health and role functioning,
due to the general physical condition. It is notewor-
thy that low indicators of the quality of life of the
operated patients were characteristic of this group
during the period of hepatic transhepatic drainage
functioning. After hepaticojejunostomy according
to Brown with a “plug” according to Shalimov, the
indicators of role functioning and vital activity were
reduced on hepatic transhepatic drainage [59].
Combined injuries of the bile ducts and blood
vessels account for more than half of the unsatis-
factory treatment results and mortality. When the
operation is performed by a surgeon who does not
have sufficient experience in hepatobiliary surgery,
mortality rises to 30%. At the same time, if the op-
eration is performed in a specialized center, the
successful result is recorded in 90% [60,61,62,63].
The effectiveness of the radiological approach with
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