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Pestome. Mazucmpan ym iiynnapu (MYH)nune xoneyucmsxmomusnoan xetiuneu wiuxacmanuwu 41 (48,2%) 6e-

Mmopoa anuknanou. Ynapuune 20 macuda (48,9%) MYHU wuxacmnanuwu onepayusa éaxmuda, 21 macuda (51,2%) sca
opma onepayusoan Ketuneu oaepoa anukianean. Ienamukxoxoneooxnune (I'X) unmpaonepayuon xecunuut xonamuoa Py
oytiuya 10Kopu 2enamukoelOHOAHACMOMO3 amMalea OWUpuw maecus dmunadu, 6y icapaénoa npeyusuoH MexHUKaoaH
Goudaranunaou. I'’Xnu muxiaw onepayusiapu, sviu ouruoouruap anacmomos (PbA) I'X oesop xuppacuea wuxacm em-
eawn xoanapoa xypcamma oynaou, sexkurn bBA ea cenamuxodyodenoanacmomos KyuuuL anoCmomo3 CIMPUKmypacu puoic-
NAHUWURUKE  10KOpU  Xaeu cababnu mascus Smuamaiiou. Ym  UpiiapuHuHe  WuKACMAGHUWY  UHMPAONepaytoH
anuknaneanuoa sxun (10%) ea yzox myodamau (25%) Oaspoa acopamnap couu onepayusdan Keliuneu 0agpod
anuxnanean xonamea (38,1% sea 41,2% mezuuinu pasuwioa, ynum 14,3%) nucbaman anua kam Ky3amuiaou.
Kanum cyznap: ym iyanapu wuKacmianuui, ¥cappoxauk 0deonau, Hamuxcaiap.

Abstract. Damage to the main bile ducts (MBD) after cholecystectomy was detected in 41 (48.2%) patients. Of the-
se, in 20 (48.9%), MBD damage was detected during surgery and in 21 (51.2%) in the early postoperative period. In case
of intraoperative intersection and excision of the GC, the operation of choice is high Roux-en-Y GEA using precision tech-
nique. Reconstructive operations are indicated in case of marginal damage to the GC; the application of BBA and GDA is
not recommended due to the high risk of developing anastomotic strictures. Correction of bile duct damage when detected
intraoperatively is accompanied by a significantly lower number of complications in the immediate (10%) and remote
(25%) periods of treatment than when detected in the postoperative period (38.1% and 41.2%, respectively, with a mortal-
ity rate of 14.3%).

Key words: bile duct injury, surgical treatment, results.

Relevance. Damage to the bile ducts is one of the
most formidable complications of biliary surgery and does
not tend to decrease despite the constantly improving tech-
nique of cholecystectomy. Authors dealing with the prob-
lem of reconstructive surgery of extrahepatic bile ducts
note that, compared with traditional cholecystectomy, the
introduction of laparoscopic cholecystectomy has entailed
an increase in the incidence of bile duct damage by 2-4
times, and in percentage terms is 0.1-3% (Nazirov F.G. et
al., 2019; Galperin E.l., 2009; Gassaniga G ., 2018;
Schiano Di Visconte , 2012).

The consequences of iatrogenic damage to the bile
ducts can cause catastrophic damage to the patient's health,
and only a timely and competently performed operation
can prevent the development of complications such as bili-
ary cirrhosis, portal hypertension, purulent cholangitis, and
liver failure (Nichitaylo M.E. et al., 2014). It follows that
the diagnosis of bile duct damage should be early, but in

reality, more than half of all damage is detected in the
postoperative period. Thus, according to various authors,
the frequency of intraoperative diagnostics is on average
28%, varying from 16 to 40% (Chernyshev V.N., 2020;
Ahrendt S. & Pitt H. 2019).

Obijective of the study: To improve the results of
correction of intraoperative bile duct injuries by factor
analysis of treatment results and optimization of surgical
tactics.

Material and methods of the study. Damage to
the main bile ducts (MSD) after cholecystectomy was de-
tected in 41 (48.2%) patients. Of these, in 20 (48.9%),
MSD damage was detected during surgery and in 21
(51.2%) in the early postoperative period. The total num-
ber of patients with MSD injuries after LCE was 35
(85.4%) patients, after mini-access cholecystectomy 2
(4.9%) patients, after open laparotomy interventions 4
(9.7%). The assessment of MSD injuries was carried out
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according to the classification of E.I. Galperin (2009) and
is presented in Table 2.5. Marginal or partial damage to the
bile ducts was detected in 8 (19.5%) patients, clipping or
ligation of the duct without its intersection was detected in
7 (17.1%) patients, intersection in 3 (7.3%) patients, exci-
sion of the bile duct in 11 (26.8%), excision and ligation in
12 (29.3%). In 12 (29.2%), the damage was detected at the
level of "+2", in 18 (43.9%) - "+1", "0" - 7 (17.1%), "-1" -
2 (4.9%), "-2" - 2 (4.9%).

The diagnostic methods used were aimed at identi-
fying, differentially and topically characterizing damage to
the bile ducts and sources of bile leakage. Various special
research methods were used: ultrasound, computed tomog-
raphy (CT), magnetic resonance cholangiopancreatography
(MRCP) (Fig. 2), intraoperative cholangiography (Fig. 1),
PTC, ERCP, laparoscopy.

20 cases of interventricular septal injuries were di-
agnosed intraoperatively.

In 2 patients, the hepaticocholedochus was transect-
ed, in 11 patients, and in 7 patients, there was a parietal
marginal injury. Localization of damage: common bile
duct (CBD) in 6 patients, common hepatic duct (CHD) in 8
patients, CHD and bifurcation area in 4 patients, RA with
confluence destruction in 2 patients.

All patients underwent restorative and reconstruc-
tive surgeries. Of these, 9 patients underwent restorative
surgeries and 11 patients underwent reconstructive surger-
ies.

In case of marginal partial injury of the common
bile duct (CH), sutures (5/0 prolene) were applied to the
damaged wall of the duct using a Kehr drainage in 7 pa-
tients. Of these, 5 patients had small parietal injuries of the
common bile duct with a diameter of no more than 5 mm.
The defect was sutured in the transverse direction, making
an additional opening in the bile duct below the injury site
to leave a T-shaped tube in the lumen of the CBD.

A biliodigestive anastomosis (BDA) was applied to
11 patients. Of these, 2 patients underwent a HepDA (Fig.
3), 9 patients underwent a hepaticojejunostomy (HepEA)
with a Roux-en-Y loop of the small intestine (Fig. 4).

In 5 patients with clipping or ligation of the bile
duct without its intersection, the ligature or clips were re-
moved and the hepatic duct was drained externally. In 2
patients, after removal of the ligature, BBA was applied.

During excision of the GC and ligation of the prox-
imal stump of the duct (6 patients), BBA was performed in
2 patients. Reconstructive surgeries were performed in 4
patients: 2 - HepEA according to Roux on TPCD, 1 - with-
out it, and 1 patient had HepDA applied.

In peritonitis with pronounced infiltrative changes
in the subhepatic region, 3 patients with excision of the HC
first underwent external drainage of the proximal stump of
the duct, and then reconstructive surgeries were performed.
Of these, 2 patients underwent HepEA, 1 patient refused
the second stage of the operation.

Fig. 1. LCE. Intraoperative cholangiography. Intrahepatic
bile ducts are contrasted. The distal part of the
hepaticocholedochus is not contrasted

Fig. 3. Formed hepatoduodenal anastomosis

A

Fig. 2. MRPHG. Complete damage to the
hepaticocholedochus in the region of the liver porta

Fig. 4. Hepp-Couinaud HepEA applicatin: formation of
the posterior wall of the anastomosis
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Table 1. Adverse outcomes depending on the type of surgery

In the immediate postoperative period In the late postoperative period
Operation type Quantity Number of adverse % | Quantity Number of adverse %
outcomes outcomes

Duct suturing 7 - - 7 - 0
BBA 6 2 333 5 5 100
HepDA 3 2 66.6 2 2 100
HepEA without TPKD 10 2 20 10 1 10
with TPKD 9 6 66.6 8 2 25
Removing clips or 5 i 0 5 2 40

ligatures

External drainage 1 1 100 - - -

Total 41 10 24.4 37 12 32.4

In the early postoperative period, damage to the
interventricular septum in 5 patients manifested itself clini-
cally bile leakage and mechanical jaundice. These patients
underwent two-stage surgery: first, external drainage of the
proximal stump of the duct, then 2-3 months after the in-
flammatory-infiltrative process of the subhepatic region
had subsided. HepEA was applied to 5 patients (2 with
TPDC, 2 without TPDC).

Results and discussion. Among 41 operated pa-
tients with injuries of the interventricular septum, various
complications in the immediate postoperative period were
noted in 10 (24.4%) patients.

In the group patients where the damage to the
interventricular septum was detected intraoperatively, in
the immediate postoperative period specific complications
were detected in 2 (10%) patients. In 1 patient, partial
anastomotic failure was noted after the imposition of
HepEA. Bile leakage was observed through the safety
drainage, which stopped on its own on the 8th day. In 1
patient, after the imposition of HepEA on the TPCD in the
postoperative period, bile leakage with an admixture of
blood was observed through the frame drainage, which did
not cause a catastrophic threat to the patient's life.
Hemobilia was stopped after conservative treatment. In the
group In patients where injuries were detected in the im-
mediate postoperative period, complications were observed
in 38.1% of cases in the early stages after repeated opera-
tions. Fatal outcome was observed in 3 (14.3%) patients: in
1 patient due to acute renal failure, 1 due to acute cardio-
vascular failure, 1 due to advanced peritonitis and multiple
organ failure. In the immediate postoperative period, par-
tial failure of the BDA was observed in 3 patients after the
imposition of HepEA (2 patients) and HepDA (1 patient),
which in 2 cases manifested itself as external bile leakage
through the safety drainage and in 1 case as a biloma in the
subhepatic region. Bile leakage stopped on its own on the
7th and 15th days after the operation, and the biloma was
drained under ultrasound control. In 1 patient, after the
application of HepEA, hemobilia was observed in the im-
mediate postoperative period, which did not respond to
conservative therapy and required relaparotomy.

Of the 41 operated patients, the remote results of
surgical treatment were assessed in 32 (78.1%). The obser-
vation periods for patients ranged from 1 to 10 years. The
average observation period was 6.45 £ 0.58 years.

In the group patients where damage to the
interventricular septum was detected intraoperatively, in
the late postoperative period, 15 (75%) patients had a satis-

factory result and 5 (25%) patients were diagnosed with
cicatricial strictures of the bile ducts and BDA.

In the group patients where damage was detected in
the immediate postoperative period, a satisfactory result
was noted in 9 (52.9%) patients out of 17 patients followed
up in the remote period. In 7 (41.2%) observations,
cicatricial strictures of the bile ducts and BDA were de-
tected.

In the treatment of patients with intraoperative inju-
ries of the main bile ducts, we have found that the most
significant factors are the nature of the injury, the location
of the injury, and the timing of the detection of the injury.

Adverse outcomes depending on the type of surgery
are presented in table 1.

Analyzing the above data, we have developed a
treatment and diagnostic algorithm for the surgeon’s ac-
tions in case of damage to the main bile ducts.

Conclusions:

1. In  intraoperative intersection and
excision of the GC, the operation of choice is high Roux-
en-Y GEA using precision technology. Reconstructive
operations are indicated for marginal damage to the GC;
the application of BBA and GDA is not recommended due
to the high risk of developing anastomotic strictures.

2. Correction of bile duct damage when de-
tected intraoperatively is accompanied by a significantly
lower number of complications in the immediate (10%)
and late (25%) periods of treatment than when detected in
the postoperative period (38.1% and 41.2%, respectively,
with a mortality rate of 14.3%).
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XUPYPITHYECKAA TAKTHKA ITPH ATPOI'EHHbBIX
IIOBPEK/IEHHU I'EIIATHUKOXOJIE/JOXA

Axmedos P.®., Hypunnaee XK.

Pe3tome. [lospesicoenuss MazucmpanrbHbixX HCETUHbIX
npomoxos (MJKII) nocne xoneyucmskmomuu Guls6ieHo y
41 (48,2%) 60avubix. H3 nux y 20 (48,9%) nospexcoenus
MKII svisienenvt 60 gpemsi onepayuu u y 21 (51,2%) 6
pauHem nocieonepayuoHHom nepuooe. Ilpu unmpaonepa-
yuonHom nepecevenuu u uccevenuu I'’X onepayuei 6b100pa
aensiemes evicoxuil I'EA no Py ¢ ucnonv3oéanuem npeyu-
3UOHHOU mexHuku. Boccmanosumenvhuvle onepayuu noxa-
3aHbl npu Kpaegom nospedicoenuu I'X, nanosxcenue bBA u
I'JIA ne pexomenoyomces u3 3a 8biCOK020 PUCKA PA3SUMUSL
cmpukmyp — anacmomosa.  Koppexyusi  nogpesicoenuil
JHCENTYHBIX NPOMOKO8 NPU UX UHIMPAONEPAUUOHHOM BblLAE-
JIEHUU CONPOBOANCOAIOMCS 3HAUUMENbHO MEHbUUM YUCTIOM
ocnoxcnenuil 6 onusicatiwenm (10%) u omoanennom (25%)
Nnepuooax nedeHus, Hexcelu Npu GblAGIeHUU UX 8 NoCje-
onepayuonnom nepuooe (38,1% u 41,2% coomseemcmaen-
Ho ¢ temanvHocmyio 14,3%).

Knrwouesvle cnoea: nospescoenue Hcenunvlx npo-
MOKO08, Xupypeuieckoe jieyenue, pe3yibmamal.
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