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ABSTRACT

Treatment of patients with iatrogenic injuries of the biliary tract is the most dif-
ficult and important section in hepatobiliary surgery. When analyzing the causes,
it was found that in 70-94 % of cases this type of injury is observed during cholecys-
tectomy. We present a rare clinical case of the development of secondary biliary
cirrhosis due to iatrogenic trauma of the biliary tract. This injury caused long-term
suffering for the patient due to the further development of complications of cirrho-
sis, specifically of portal hypertension. The latter caused repeated recurrent profuse
bleeding from varicose veins of the esophagus. The use of a minimally invasive
transjugular intrahepatic portosystemic shunt procedure for the first time in the Ud-
murt Republic was of particular relevance in solving this problem. This procedure
has become a key one in solving the abovementioned problems and will become the
preventive measure for the cirrhosis progression in the future. It is also important to
focus on prophylactic measures aimed at preventing iatrogenic injuries of the bil-
iary tract, as this problem can cause irreversible complications. Prevention should
include adequate examination and visualization of the bile ducts and gallbladder
before surgery, their careful mobilization, compliance with the rules of operation
with electrosurgical instruments, as well as the use of additional minimally invasive
techniques such as choledoscopy, cholangiography and intraoperative ultrasound.
Besides that, all manipulations should be carried out under strict control and clear
visualization of instruments and anatomical structures of organs. The article provides
a detailed description of the technique of transjugular intrahepatic portosystemic
shunt surgery, as well as presents X-ray images obtained during this operation.

Key words: biliary tract, iatrogenic trauma, cholecystectomy, biliary cirrhosis,
transjagular intrahepatic shunting, TIPS

For citation: StyazhkinaS.N., Zaitsev D.V., Bagautdinov A.L., Sharafutdinov M.R., Antrop-
ovaZ.A., Zaripov LI, Kamalov M.I. The first TIPS surgery performed in the Udmurt Republic
in a young patient with secondary biliary cirrhosis. Acta biomedica scientifica. 2023; 8(2):
237-243. doi: 10.29413/ABS.2023-8.2.23

237



CraxknHa C.H. ',
3anues [1.B. 2,
BaraytguHos AJL. 2,
Wapa¢yTramHos M.P. 3,
AnTtponosa 3.A.3,
3apunos U.W. 7,
Kamanos M.U.

T OrBOY BO «/eBcKas rocyaapcTseHHas
MEeANLMHCKAA akagemus»

MwuH3gpasa Poccum (426056, 1. MxkeBckK,
yn. KommyHapos, 281, Poccus)

2 BY3 YP «[NepBas pecnybnnKkaHcKas
KnuHn4yeckas 6onbHuLa M3 YP»

(426039, r. MxkeBCK, BoTKMHCKOE W1, 57,
Poccus)

3 TAY3 PT «bonbHMLa CKOPO MeaULIHCKON

nomoLumy» (423803, r. HabepexHble YesHbl,
HabepexHouenHuHckuia np., 18, Poccua)

ABTOp, OTBETCTBEHHbDIN 33 MEPENUCKY:
3apunos UnbHa3s Unbrusosuy,
e-mail: iInfzz2000@mail.ru

(ratba noctynuna: 25.05.2022
(7atba npuHaTa: 06.04.2023
(raTba onybnukoBaHa: 05.05.2023

PE3IOME

JleyeHue Uy, NOYYUBWUX AMPO2EHHbIE MPABMbI Xe14e8bl800AUUX nymed,
A8/19emcsa Haubosiee C/I0XKHbIM U 8AXXHbIM pazoesiom 8 2enamobusuapHol xupyp-
euu. lpu aHanuze npuduH ycmaHosseHo, Ymo 8 70-94 % ciyuyaes 0aHHbIU 8u0
mpasmsl Hab100aemMca npu xoaeyucmakmomuu. Ha npumepe KiauHUYecKo2o
C/1y4as Hamu npedcmassieHo peokKo 8cmpeyaroujeecs 8 KIUHUYeCKoU npakmuke
passumue 8mopu4HO20 bUIUAPHO20 YUppO3d hedeHU 8csiedcmeaue Ampo2eHHoU
mpasmel xenyegbi8o0auux nymed. [JaHHas mpasma cmasa Hayasaom onumeris-
HbIx cmpadaHuli 018 nayueHmMku 88Udy pazgumus 8 0dsibHelweM OC/IOXHEHUS
yuppo3sa, a UMeHHo hopmassHoU 2unepmeH3uu. llociedHee cmano npuduHoU
MHO20KPAmMHO peyuousupyrouux 06usbHbIX KpogomeydeHul U3 8apUKO3HbIX pAc-
WupeHHbIX 8eH nuweso0d. B pewieHuu 0aHHOU npobieMbl 0COOY0 aKmyanbHOCMb
umesio npuMeHeHUe MAasIoUHBA3UBHOU MemoOUKU MPAHCBIO2YIAPHO20 UHMpPA-
2enamuyecko20 NOPMOCUCMEMHO20 WYHMUPOBAHUSA, KOMOPYIO UCNO/1b30841U
8 YomypmckoUi Pecny6nuke snepavble. [JaHHas onepayus cmasna ko4esol 8 peuue-
HUU 8bllWeU3/10XXeHHbIX Npobiem U 8 OasibHeliem cmaHem npoguiakmuyeckou
Npu npo2peccuposaruu Yuppo3a nedeHu. Takxxe HEMAa08aXHO cOeIaMb aKyeHm
Ha npoghunakmuyeckue Meponpusmus, HanpasJsieHHvle Ha npedynpexxoeHue Ampo-
2EeHHbIX MPABM Xes4edbli8o0AuUX nymed, 8e0b UMEHHO 0aHHAs npobiema cmasna
npuduHoU Heobpamumbix ocoxHeHUU. K npogunakmuke ciedyem omHecmu
aoekgamHoe 06c1e008aHUe U 8U3YAsIU3AYUIO Xe/TYHbIX NPOMOKO8 U Xe/TYHO20
ny3sipa 00 0NepamMuBHO20 8MelWamesibCmad, MwamesibHyo Ux Mobuau3ayuro,
cobnodeHue npasus pabomel 31eKMpoxupypeUHecKUMU UHCMpPYMeHmamu,
a make ucnosib308aHue 00NOIHUME IbHbIX MAJIOUHBA3UBHbIX MEMOOUK, MAKUX
KaK x071e00CKONUSA, X0/1aHeuo2pagpus, UHMpPaonepayuoHHoe yabmpa3eykogoe
uccnedosarue. Kpome mozo, 8ce MaHunyiayuu 00/IKHbl NPoU3800UMbCA NOO Yém-
KUM KOHMPpoJsieM U hpu ACHOU 8U3yaiu3ayuu UHCMpPyMeHmos U aHamomu4ecKux
cmpykmyp opzaHos. B cmamee npugedeHo nodpobHoe onucaHue mexHuKku
MPAaHCovI02YIAPHO20 UHMPazenamuyeckozo NOPMoCUCMeMHO20 WYHMUPOBAHUS,
a makxe 0eMOHCMPUPYIOMCs peHM2eHOB8CKUe U306paxeHus, NOJTy4YeHHble 8 X00e
0aHHoU onepayuu.

Kniouyeenle cnoea: xenyegbigo0Awue nymu, AMpo2eHHAs mpasma, xonaeyu-
cm3kmomus, 6unuapHelli Yuppos, MpaHcova2yaapHoe UuHmMpazenamuyeckoe
wyHmuposaHue, TIPS
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INTRODUCTION

The factors that significantly increase the risk of iat-
rogenic trauma of extrahepatic bile ducts during lapa-
roscopic cholecystectomy include congenital local ana-
tomical features; variety of topographic-anatomical cor-
relations; inflammatory and sclerotic changes in the area
of the bladder neck, hepatoduodenal ligament; lack of ade-
quate technological support; excessive increase in the num-
ber of electrocoagulation procedures; insufficient qualifi-
cation and experience of the surgeon; incorrect traction
and exposure; misidentification of anatomical structures
of the hepatoduodenal zone; coagulation, clipping or cross-
ing of structures without proper visual control of the instru-
ment working part [1].

According to some reports, in 50 % of cases iatrogen-
ic trauma is caused by the anomalies of biliary duct struc-
ture [2].

Secondary biliary cirrhosis of the liver is a diffuse prolif-
eration of connective tissue of the hepatic parenchyma, fol-
lowed by the organ architectonics disorder due to a long-
term impairment in bile outflow and stagnation in the in-
trahepatic bile ducts system. The main etiological factor
is the initial extrahepatic cholestasis that develops mainly
due to biliary pathology, tumours and cholelithiasis (gall-
stones) [3]. However, this process can develop due to iat-
rogenic trauma of the choledochous duct, which is much
less common than the above causes.

Among the life-threatening complications of cirrho-
sis is a portal hypertension syndrome, which can lead
to the formation of a serious complication manifested
as bleeding from varicose veins of the esophagus and up-
per third of the stomach. This complication takes 10-15 %
in the structure of mortality of patients with cirrhosis [4].
In the present-day surgery, searching for effective meth-
ods of treatment of complications associated with a por-
tal hypertension syndrome remains highly relevant. Min-
imally invasive techniques, namely X-ray endovascular
interventions, are of great importance to solve this prob-
lem. This technique is transjagular intrahepatic portosys-
temic shunting (TIPS).

TIPS is a percutaneous minimally invasive technique
through whichitis possible to create a calibrated intrahepat-
ic portosystemic shunt necessary for the treatment of portal
hypertension. Self-expanding nitinol stent or coated stent
is most commonly used as a shunt [5]. This shunt in mod-
ern practice is quite often used in the treatment of portal
hypertension and represents a new way to connect the por-
tal vein with hepatic veins. The operation provides good
decompression of the portal system and is also character-
ized by its low invasiveness [6]. But this type of intervention
has a number of potential complications, which include ste-
nosis or shunt obturation. Balloon dilatation and placement
of an additional stent are necessary to correct the compli-
cation. Another life-threatening complication of this tech-
nique is the development of hepatic encephalopathy. TIPS
is commonly used as a short-term intermediate step be-
fore liver transplantation (LT), as this intervention preserves
the anatomy of the liver and its gates [7].

CASE STUDY

Patient E., 31 years old, in 2009, she complained of re-
peated attacks of pain in the right subcostal area, period-
ic bloating after eating, nausea, weakness. On October 29,
2010 in the surgical department of one of the central dis-
trict hospitals, the following operation was performed:
laparotomy, cholecystectomy, drainage of the abdominal
cavity. In the postoperative period bile secretion by drain-
age — up to 1 L per day. During this operation, iatrogen-
ic trauma of the choledochous duct occurred. On No-
vember 05, 2010, relaparotomy, sanation, and drain-
age of the abdominal cavity were performed in the sur-
gical department of the First Republican Clinical Hos-
pital of the Ministry of Health of the Udmurt Republic.
In May 2011, reconstructive surgery was performed
in the First Republican Clinical Hospital of the Ministry
of Health of the Udmurt Republic: transhepatic drainage
of the left and right hepatic ducts on the small intestine
loop switched off by Roux (hepaticojejunostomy).In 2013,
drainage removal was performed with subsequent for-
mation of a small enteroatmospheric fistula of the ante-
rior abdominal wall, which closed after 1 month. Since
June 2014, she noted worsening of her condition, jaun-
dice, hepatic insufficiency; she was diagnosed with liver
cirrhosis. On January 25, 2015 there was repeated bleed-
ing from varicose veins of the esophagus; on January 30,
2015 - X-ray endovascular occlusion of the branches
of the superior mesenteric artery (SMA). In 2015, 2017,
the patient was treated in the gastroenterology de-
partment with the diagnosis: secondary biliary cirrhosis
of the liver. Last hospitalization was in 2018 in the gas-
tro department of the First Republican Clinical Hospital
of the Ministry of Health of the Udmurt Repubilic for treat-
ment of liver cirrhosis. After a while there appeared weak-
ness, jaundice lasting about two months. She was both-
ered by skin itching, bleeding from varicose veins became
more frequent, and in December 2021 there was an acute
bleeding from the esophageal veins: the esophageal veins
were dilated on fibrogastroscopy (FGS). On April 07,2022,
after a sharp deterioration of her condition, she was trans-
ported from the Republican Clinical Hospital by air ambu-
lance to the First Republican Clinical Hospital of the Minis-
try of Health of the Udmurt Republic with bleeding for di-
agnosis and treatment.

According to the objective examination: the condi-
tion is severe. The patient is of an asthenic type. The posi-
tion is active within the bed, paresis and paralysis are ab-
sent. The skin is pale, warm. Scleral icterus. Respiration
is spontaneous, HR = 18/min. By auscultation: vesicular
respiration, no rales. Percussion sound is pulmonary. Heart
tones are rhythmic, clear. Blood pressure — 110/60 mmHg,
pulse = 100 BPM. Tongue is dry, covered with gray plaque.
The abdomen is soft, painless. Hepatic dullness is pre-
served. The gallbladder is not palpated. Rebound tender-
ness (Shchetkin — Blumberg's sign) is negative. Bowel peri-
stalsis is audible. Tumor-like masses in the abdominal cavi-
ty are not palpated. Lumbar concussion symptom is nega-
tive on both sides. No edema.
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According to clinical and biochemical blood tests, leu-
kocytopenia (2.0 x 10'%/L), thrombocytopenia (64 x 10'%/L),
anemia (3.09 x 10'%/L; HGB = 69), bilirubinemia (64 umol/L)
due to direct (25 umol/L) and indirect (39 umol/L) fractions,
acid-base disorder (pH =7.431) were noted. Transaminases
(ALT, AST) are slightly elevated (250 u/l), total protein is with-
in normal limits, as active infusion therapy was carried out.

Coagulogram from April 07, 2022: prothrombin time —
13.0; fibrinogen - 2.4; INR - 1.27; activated partial throm-
boplastin time (aPTT) - 37.2.

According to spiral computed tomography of abdomi-
nal cavity organs with intravenous bolus contrast enhance-
ment: CT picture of liver cirrhosis with marked portal hyper-
tension, splenomegaly, small peritoneal effusion. Postchol-
ecystectomy condition, embolization of periapical porto-
caval anastomoses. Cholangiectasia.

As per FGS: erosive esophagitis, chronic gastritis with fo-
cal atrophy.

For technical and medical reasons, a liver biopsy
was not performed.

Conservative treatment included hemostatic, infusion,
gastroprotective and symptomatic therapy. Improvement
of the condition was not observed, and repeated bleed-
ing accompanied by decompensation could end in death.

This event occurred during the Plenum of hepatobiliary
surgeons on portal hypertension, dedicated to the 110th an-
niversary of M.D. Patsiora’s birth (Moscow, April 7-8, 2022),
where the question of TIPS surgery was raised concerning
this patient. After the critical deterioration of the patient’s
health condition, it was decided to invite postgraduate stu-
dents of the Department of Intermediate-Level Surgery, Iz-
hevsk State Medical Academy, an X-ray endovascular sur-
geon from the emergency hospital, and a general surgeon.
The patient was prepared to undergo surgical treatment
(TIPS). The surgery was performed under the supervision
of the chief surgeon and professor of the Department of In-
termediate-Level Surgery, Izhevsk State Medical Academy.

OP REPORT

Radiation exposure: absorbed dose - 15.2 mSv, max-
imum absorbed dose in the skin — 320 mGy, fluorosco-
py time — 27.5 min. Under local anesthesia with 0.5 % li-
docaine solution of 10.0 ml, and using ultrasound naviga-
tion equipment, puncture of the right internal jugular vein
was performed. Afterwards, catheterization of the right in-
trinsic hepatic vein was performed with a Destination 7Fr
Guiding Sheath (introducer) (Terumo Corporation, Japan)
(Fig. 1). Under intravenous anesthesia with a Merit nee-
dle with a 30° angle for TIPS, puncture of the right branch
of the portal vein was performed (Fig. 2). Next, a 0.035
guidewire was guided into the portal vein, and the nee-
dle was removed. In the area of the formed venous porto-
systemic shunt (PSS) in the liver parenchyma, predilation
was performed with a balloon catheter of 5.5 mm diameter
and 80 mm length to 10 atm. After balloon catheter remov-
al, a delivery system with a mounted S.M.A.R.T. stent was in-
stalled in the shunt area. Flex Vascular Stent System (Cordis,

USA) 10 x 60 mm (Fig. 3), which was deployed by inflating
to 10 atm a balloon catheter with a diameter of 10.0 mm
and a length of 40 mm (Fig. 4). The delivery system was re-
moved, and phlebography was performed from a sheath
(introducer) placed through the formed shunt into the por-
tal vein (Fig. 5). The formed TIPS is functional, the stent
is deployed. Further, phlebography of portal vein was per-
formed, where an efferent dilated up to 10 mm venous net-
work is visualized, coming from the loop of small intestine
switched off by Roux, previously, before the operation, vis-
ualized on CT of abdominal cavity organs with intravenous
bolus contrast enhancement. The system of guidewires
and catheters was removed, aseptic dressing was applied
to the area of puncture of the right internal jugular vein.

FIG. 1.
Patient E. Intraoperative X-ray image. Catheterization by an intro-
ducer and right hepatic vein angiography

FIG. 2.
Patient E. Intraoperative X-ray image. The puncture stage, the nee-
dle is passed through the liver parenchyma into the portal vein
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FIG. 3.
Patient E. Intraoperative X-ray image. Installation of the S.M.A.R.T.
Flex Vascular Stent System

FIG. 4.
Patient E. Intraoperative X-ray image. Inflating the stent with a bal-
loon
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FIG. 5.
Patient E. Intraoperative X-ray image. Control angiography. TIPS
visualization

As of April 12, 2022, the patient’s condition has sig-
nificantly improved, positive dynamics is observed.
There was no evidence of recurrence and continued
bleeding in the gastrointestinal tract. On April 15, 2022,
the patient was successfully discharged. The patient
was also prepared for the planned liver transplantation
in Kazan under the supervision of the transplantology de-
partment head.

CONCLUSION

Thus, by the example of a clinical case, we present-
ed a rarely encountered in clinical practice development
of secondary biliary cirrhosis of the liver due to iatrogen-
ic trauma of the biliary tract. This trauma caused long-
term suffering for the patient due to the further devel-
opment of complications of cirrhosis, specifically of por-
tal hypertension. The latter was the cause of repeated
heavy bleeding in the gastrointestinal tract, which could
no longer be stopped by traditional methods of treatment.
In this case, practitioners resorted to the use of minimally
invasive techniques, namely, they successfully performed
the first in the Udmurt Republic X-ray endovascular surgery
on transjugular intrahepatic shunt. This procedure has be-
come a key one in solving the above-mentioned problems
and will become the preventive measure for the cirrho-
sis progression in the future. In modern surgical practice
concerning portal hypertension syndrome, TIPS is a rather



effective method of decompression of the portal vein, al-
lowing to achieve a decrease in the recurrence of bleeding
from dilated veins of the esophagus and stomach.

It is also important to emphasize preventive meas-
ures aimed at prevention of iatrogenic traumas of bil-
iary tract, because this very problem caused irreversible
complications. Prevention should include adequate ex-
amination and visualization of bile ducts and gallblad-
der before surgical intervention, their careful mobiliza-
tion, compliance with the rules of electrosurgical instru-
ments, as well as the use of additional minimally invasive
techniques, such as choledoscopy, cholangiography, in-
traoperative ultrasound. In addition, all manipulations
should be performed under clear control and with clear
visualization of the instruments and anatomical struc-
tures of the organs [8].
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