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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Obstructive jaundice (OJ) remains a significant
clinical and diagnostic challenge due to the high risk of hepatic
failure and homeostasis disturbances. The main causes of OJ
include biliary calculi (=50%), malignant tumors (up to 40%),
and biliary strictures (=10%). Postoperative complications
occur in 15.6-63.4% of cases, with mortality rates reaching
25-30%, highlighting the need for timely biliary decompression
and the use of minimally invasive treatment methods to improve
outcomes.

Aim: To analyze the outcomes of the implementation and
optimization of surgical treatment methods in patients with
benign obstructive jaundice, with a focus on the effectiveness
of modern surgical and minimally invasive technologies.

Study Design: Single-center prospective non-randomized
comparative study.

Methods: The study analyzed data from 142 patients with
cholelithiasis and benign obstructive jaundice (BOJ) (33% men,
67% women; mean age 64.5 £ 5.4 years). Patients were divided
into a study group (n = 69), treated using newly developed
surgical techniques, and a control group (n = 73), treated with
conventional surgical approaches. The primary causes of BOJ
were calculous cholecystitis with multiple choledocholithiasis
(=35-36%), Mirizzi syndrome, and postcholecystectomy
syndrome. Disease severity was evenly distributed among
mild, moderate, and severe forms, with no statistically
significant differences between the groups. In the study group,
choledochoduodenostomy using the clinic-developed technique
was more frequently performed (77%), whereas in the control
group the Yurash—Vinogradov technique predominated (71%).

Results: In patients with BOJ, the study group demonstrated a
significant reduction in postoperative complications according
to the Clavien—Dindo classification (7.2% vs. 24.7%, p = 0.005)
and no mortality, whereas four deaths (5.5%) occurred in the
control group. Postoperative pain intensity was significantly
lower in the study group on postoperative day 7 (p = 0.028) and
at discharge (p = 0.007). The mean length of hospital stay was
8.3 £ 0.7 days compared to 12.8 £ 0.8 days in the control group
(p = 0.019). The incidence of restenosis decreased from 6.8%
to 2.9% (p = 0.023), and hospitalizations for late complications
were significantly reduced, with a relative risk of 5.67 (p <
0.001). Quality-of-life scores assessed by the SF-36 and GSRS
questionnaires were significantly higher in the study group at
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6 and 12 months postoperatively (p < 0.05). The developed
surgical approaches were associated with fewer postoperative
complications, shorter hospital stay, reduced postoperative
pain, and more favorable postoperative quality-of-life scores
during follow-up.

Conclusions: The developed surgical techniques for benign
obstructive jaundice were associated with lower postoperative
complication rates (7.2% vs. 24.7%, p = 0.005), lower
postoperative pain intensity, shorter hospital stay, and more
favorable postoperative quality-of-life scores during follow-up.
These findings support the clinical relevance of the proposed
approaches, although they should be interpreted in the context
of the non-randomized study design.

Key words. Choledocholithiasis, Mirizzi syndrome, benign
obstructive jaundice, biliodigestive anastomoses, quality of life.

Introduction.

Benign obstructive jaundice continues to represent a
significant clinical and diagnostic challenge, as no universal
treatment strategy has yet been established. This condition may
lead to the development of hepatic failure and cause pronounced
disturbances of metabolic and water—electrolyte homeostasis.

Obstructive jaundice (OJ) is a relatively common complication
in surgical practice and, according to various authors, occurs in
2.6-23.7% of cases [1,2].

In diseases of the hepatopancreatoduodenal region, OJ
develops in 12.0-25.2% of patients, emphasizing its clinical
significance as a symptom that requires timely diagnosis and a
differentiated therapeutic approach [3].

According to the literature, the main causes of obstructive
jaundice overall include biliary calculi (approximately 50%
of cases), malignant neoplasms (up to 40%), and strictures or
stenoses of the biliary tract (about 10%) [4,5].

The diagnosis and differential diagnosis of conditions leading
to obstructive jaundice remain challenging, complicating the
determination of optimal surgical tactics and the timing of
operative intervention [6,7].

Despitesignificantadvancesinbiliary surgery,acomprehensive
understanding of the pathogenesis of systemic disturbances
caused by biliary obstruction is still lacking. Impaired bile
outflow triggers a cascade of pathological changes affecting
not only the hepatobiliary system but also the patient’s overall
condition. Consequently, the problem of effective treatment
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of patients with obstructive jaundice remains highly relevant
despite notable progress in surgical techniques and technologies
[8.,9].

Postoperative complications in patients with obstructive
jaundice are reported with high frequency, ranging from 15.6%
to 63.4%, while mortality rates may reach 25-30% [10,11].

These figures are 3—4 times higher than those observed after
preliminary biliary decompression, underscoring the importance
of timely drainage of the biliary tract prior to definitive surgical
intervention [12].

Postoperative mortality varies significantly depending on the
etiology of jaundice: in benign obstruction it ranges from 5.6%
to 6.3%, whereas in malignant obstruction it reaches 10.6—
25.7% [13,14].

It should be noted that in some cases mortality following
palliative procedures may exceed that after radical surgery,
which is attributed to severe general condition of patients and
delayed presentation [15]. The leading cause of death in patients
with benign obstructive jaundice remains progressive hepatic
failure developing after biliary surgery [16-17].

Our studies have made it possible to identify the most rational
treatment strategies for patients with obstructive jaundice under
modern conditions, with an emphasis on minimally invasive
technologies [18,19]. The use of such approaches contributes
to a reduction in postoperative complications, shorter recovery
time, and improved overall patient prognosis.

Aim:

To analyze the outcomes of the implementation and refinement

of surgical treatment methods in patients with benign obstructive

jaundice, with an emphasis on the effectiveness of modern
surgical and minimally invasive technologies.

Materials and Methods.

The study was conducted in accordance with the principles
of the Declaration of Helsinki. The research complied with
institutional ethical standards and guidelines for studies
involving human participants. The study was based on the
clinical experience of the adult surgical department of the
University Hospital of the Non-Profit Joint Stock Company
“Semey Medical University” and the Department of Hospital
Surgery during the period from January 2021 to January 2024.

Study Design: Single-center prospective non-randomized
comparative study.

Patient allocation: Patients were enrolled consecutively
during the study period. This was not a randomized trial.
Allocation to the study group or control group was determined
by the surgical strategy selected by the treating team based on
the clinical presentation, preoperative imaging, intraoperative
findings, anatomical characteristics of the biliary lesion, and
feasibility of the clinic-developed reconstructive procedure.
Patients treated with the clinic-developed patented techniques
were included in the study group, whereas patients managed
with conventional surgical approaches comprised the control
group.

Inclusion Criteria:

1. Patients with benign obstructive jaundice;
2. Age between 18 and 90 years;
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3. Provision of written informed consent for surgical
treatment using the proposed method and for the use of clinical
data for research purposes.

Exclusion Criteria:

I. Patients with malignant obstructive jaundice of
hepatobiliary origin;

2. Refusal to participate in the study;

3. Age under 18 years or over 90 years;

4. Presence of acute myocardial infarction, acute

cerebrovascular accident, exacerbation of chronic diseases, or
psychiatric disorders;

5. Pregnancy in the third—fourth trimester and the
lactation period.

The outcomes of surgical treatment were analyzed in 142
patients with cholelithiasis complicated by benign obstructive
jaundice. The cohort included 47 men (33.1%) and 95 women
(66.9%), with a mean age of 64.5 + 5.4 years. All patients were
divided into two groups according to the surgical approach
used: the study group and the control group.

The study group comprised 69 patients (48.6%) who underwent
diagnostic and therapeutic management using innovative
surgical techniques developed at our clinic [20]. Specifically,
53 patients (76.8%) underwent restoration of bile outflow in
obstruction of the terminal common bile duct by performing
choledochoduodenostomy according to the clinic-developed
technique (Patent of the Republic of Kazakhstan No. 108142).
In 5 patients (7.2%), a clinic-developed hepaticojejunostomy
technique was used for Mirizzi syndrome types III-IV (Patent
of the Republic of Kazakhstan No. 107273). In 11 patients
(16%), cholecystohepaticocholangioplasty was performed for
the presence of cholecystohepaticocholangiary fistulas types
III-IV using the authors’ technique developed at the clinic
(Patent of the Republic of Kazakhstan No. 107801).

The control group included 73 patients (51.4%) treated using
conventional surgical methods. Among them, 52 patients
(71.2%) underwent choledochoduodenostomy according to the
Yurash—Vinogradov technique; 4 patients (5.5%) underwent
choledocholithotomy with Kehr T-tube drainage of the
common bile duct; 3 patients (4.1%) underwent Roux-en-Y
hepaticojejunostomy; 6 patients (8.2%) underwent disconnection
of a cholecystoduodenal fistula (Mirizzi syndrome type V
according to the Csendes—Beltran classification, 2008) with
closure of the duodenal defect using double-layer sutures; and
8 patients (11%) underwent hepaticojejunostomy with a Braun
enteroenterostomy and placement of a Shalimov plug.

Despite their proven effectiveness, the use of conventional
surgical techniques is associated with certain limitations,
which prompted the development and implementation of novel
surgical approaches aimed at improving treatment outcomes in
patients with obstructive jaundice.

The distribution of patients by age categories is presented in
Table 1 [21].

Table 1 demonstrates a comparable distribution of patients
across young, middle-aged, elderly, and senile age groups
in both study cohorts. Overall, patients older than 60 years
predominated, accounting for 69.7% (n = 99) of the total study
population. Benign obstructive jaundice was least frequently



observed in patients aged 18—44 years, comprising only 7.7%
(n=11).

The mean age of all examined patients was 64.5 + 5.4 years:
64.5 + 5.6 years in the study group and 64.6 £ 5.3 years in the
control group. No statistically significant age differences were
identified between the groups.

Women constituted the majority of patients with obstructive
jaundice, accounting for 67% (n = 95). The study and control
groups were comparable in terms of age and sex distribution,
ensuring the validity of the comparative analysis.

Patients with benign obstructive jaundice were admitted to
the hospital both on an emergency and elective basis. Detailed
information on the mode of hospitalization is presented in Table 2.

In the vast majority of cases, patients were admitted on an
emergency basis. The distribution of this parameter between the
study groups revealed no statistically significant differences (2
=0.016,p>0.1).

Within the framework of our study, pain syndrome was
identified as the most common clinical manifestation of benign
obstructive jaundice, observed in 123 patients (86.6%). Visible
manifestations of jaundice were recorded in 112 patients
(78.9%). Signs of cholangitis were detected in 56 patients
(39.4%) (see Table 3).

Statistically significant differences between the study and
control groups were identified for the symptoms of nausea (p
= 0.025) and pruritus (p = 0.010). No statistically significant
differences were observed for the remaining clinical
manifestations.

Table 1. Classification of Age Groups (Data from the Authors’ Own Study).

During the study, the main etiological factors of benign
obstructive jaundice were identified; these are presented in
Table 4.

Analysis of the distribution of the main causes of benign
obstructive jaundice in the study and control groups revealed
no statistically significant differences for the majority of
etiological factors (p > 0.1). The most frequent cause in both
groups was calculous cholecystitis in combination with multiple
choledocholithiasis, accounting for 36.2% in the study group
and 34.2% in the control group (3> = 0.061, p > 0.1).

Other causes, including various types of Mirizzi syndrome,
postcholecystectomy  syndrome, and its  associated
complications, also demonstrated no statistically significant
differences between the groups.

No cases of calculous cholecystitis associated with Mirizzi
syndrome type V were observed in the study group, compared
with 8.2% in the control group; however, the p-value exceeded
0.05, precluding the conclusion of statistically significant
differences.

Thus, the distribution of etiological factors of benign
obstructive jaundice was comparable between the study cohorts,
ensuring the validity of subsequent comparative analyses of
clinical and laboratory parameters.

Based on the E.I. Galperin classification (2014), the severity
of benign obstructive jaundice was assessed in the study
population. Table 5 presents the distribution of patients in the
study and control groups according to the severity of benign
obstructive jaundice [22].

Study group Control group
Age group me_n wo_men me_n wo_men

(n=25) (n=44) (n=22) (n=51)

n % n % n % n %
Young age (18-44 years) 2 8,0 2 4.5 0 0,0 7 13,7
Middle age (45-59 years) 7 28,0 9 20,5 5 22,7 11 21,6
Elderly age (60-74 years) 12 48,0 22 50,0 10 45,5 23 45,1
Senile age (75-90 years) 4 16,0 11 25,0 7 31,8 10 19,6
Table 2. Hospitalization rates for patients with obstructive jaundice of benign origin (data from own study).
Group Emergency Hospita(l)ization Planned hospitalization

n % n %
Study group (n=69) 60 87,0 9 13,0
Comparison group (n=73) 64 87,7 9 12,3
Total 124 87,3 18 12,7
Table 3. Clinical Manifestations of Benign Obstructive Jaundice (Data from the Authors’ Own Study).
Core Group Comparison Group
Clinical manifestations of the disease (0=69) o (@=73) x2 R
n % n %

Jaundice 54 78,3 60 82,2 0,346 >0,1
Fever 23 333 27 37 0,207 >0,1
Chills 27 39,1 29 39,7 0,005 >0,1
Pain syndrome 60 87,0 63 86,3 0,013 >0,1
Nausea 47 68,1 61 83,6 4,647 0,025
Vomiting 40 58 48 65,8 0,912 >0,1
Itchy skin 45 65,2 62 85 7,423 0,010
Weakness 59 85,5 63 86,3 0,018 >0,1
Darkening of urine 53 76,8 60 82,2 0,632 >0,1
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Table 4. The main etiological factors of benign obstructive jaundice (data from our own study).

Causes of obstructive jaundice Core group (n=69) Comparison group (n=73) x2 P/t
n % n %

Calculous cholecystitis (CX) + Multiple

choledocholithiasis (MHL) % 36,2 % 342 0,061 0.1

KH+ MHL+ narrowing of the terminal portion 7 10,1 9 123 0.169 0.1

of the choledoch

CH+ MHL+ Mirizzi syndrome (SM) type 11 10 14,5 14 19,2 0,554 >0,1

XX+CM III type 8 11,6 9 12,3 - >0,1

KH+SM IV type 8 11,6 6 8,2 - >0,1

KX+ CM Va,b tun 0 0,0 6 8,2 - >0,05

KH+ MHL+ Strangulated stone of the Vater ) 2.9 5 6.8 ) 0.1

papilla

Postcholecystectomy syndrome (PCES),

residual choledocholithiasis (RCL) 6 8,7 3 41 ) >0.1

PCES + recurrent choledocholithiasis +

stricture of hepaticojejunostomy (according to 1 1,4 0 0,0 - -

RC)

PCES + extended stricture of the bile ducts and 0 0.0 1 14 ) )

terminal portion of choledochus ’ ’

PCES + RCL + stricture of biliodigestive | 14 0 0.0 ) i

anastomosis (Yurash-Vinogradov) ? ’

KH+ Intrahepatic hepaticolithiasis (Caroli | 1.4 0 0.0 i i

disease)

Table 5. Distribution of patients according to the severity of benign obstructive jaundice according to the classification of E.I. Galperin (2014).

Core Group Comparison Group
Class Indicators Points (n=69) (n=73) x2 P
n % n %
Total bilirubin < 60 pm mol/L 1
Class A Total protein > 65 g/L 1 « -
(mild) Prothrombin index > 80% 1 16 232 13 17.8 é R
There is no cholangitis 1
Total bilirubin 65-200 pm mol/L 2
Class B Total protein 55-64 g/L 2 a =
(intermediate) Prothrombin index 60-80% 2 28 40,6 31 42,5 g“ s
Cholangitis (intermittent) 2
CasC st 3 -
[eo] -~
fis:v:::) Prothrombin index < 60% 3 25 362 29 39,7 ;“ R
g There are cholangitis phenomena 3

Table 6. Types of Surgical Interventions for Benign Obstructive Jaundice (Data from the Authors’ Own Study).

Study group (n=69) Control group (n=73)
Types of surgery N % N %
Choledochoduodenostomy according to Yurash—Vinogradov - - 52 71,2
Roux-en-Y hepaticojejunostomy - - 11 15,1
Hepaticocholangioplasty (disconnection of cholecystoduodenal fistula with

- - 10 13,7
closure of duodenal defect)
Cholecystohepaticojejunostomy using the clinic-developed technique (Patent of 5 79 i )
the Republic of Kazakhstan No. 107273) ’
Cholecystohepaticocholangioplasty using the clinic-developed technique (Patent 1 16.0 ) )
of the Republic of Kazakhstan No. 107801) ’
Choledochoduodenostomy using the clinic-developed technique (Patent of the 53 76.8 ) )
Republic of Kazakhstan No. 108142) ’
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Analysis of the distribution of patients according to the severity
of benign obstructive jaundice in the study and control groups
demonstrated no statistically significant differences between the
groups (p > 0.1).

Thus, the severity of the disease was comparable in both
groups, allowing them to be considered homogeneous with
respect to this parameter for subsequent analysis.

Indications for selection of the clinic-developed procedures.
The choice of the patented clinic-developed procedures was
based on the level of biliary obstruction, the extent of bile duct
wall involvement, and the anatomical characteristics identified
preoperatively and intraoperatively.

Choledochoduodenostomy (Patent of the Republic of
Kazakhstan No. 108142) was selected in patients with distal
common bile duct obstruction or narrowing, including multiple
choledocholithiasis with impaired bile passage to the duodenum,
when the local anatomy allowed creation of a tension-free
biliodigestive anastomosis.

Hepaticojejunostomy / cholecystohepaticojejunostomy (Patent
No. 107273) was used in patients with Mirizzi syndrome type
III-IV and extensive destruction of the wall of the common
hepatic duct, when biliary reconstruction on a Roux-en-Y
jejunal loop was considered the most appropriate reconstructive
option.

Cholecystohepaticocholangioplasty (Patent No. 107801) was
used in patients with cholecystohepaticocholangiary fistulas
type III-IV, when the residual gallbladder wall and local
anatomy permitted repair of the bile duct defect using the
authors’ reconstructive technique.

Depending on group allocation, patients underwent different
types of surgical interventions, the details of which are presented
in Table 6.

In the study group, three types of surgical interventions,
refined at the Department of Hospital Surgery of the Non-
Profit Joint Stock Company “Semey Medical University,”
were applied. The most frequently performed procedure
was choledochoduodenostomy using the clinic-developed
technique, performed in 76.8% of patients. In the control group,

the predominant procedure was choledochoduodenostomy
according to the Yurash—Vinogradov technique, performed in
71.2% of patients.

Patients were followed postoperatively for a minimum of 2
years. The mean duration of follow-up was 27.5 + 3.3 months
in the study group and 29.4 & 4.5 months in the control group.

Quality of life was assessed using two instruments: the widely
accepted SF-36 questionnaire (The 36-Item Short Form Survey)
and the Russian-adapted Gastrointestinal Symptom Rating
Scale (GSRS) [23].

Preoperative baseline quality-of-life assessment was not
consistently available because a substantial proportion of
patients were admitted on an emergency basis and required
urgent biliary decompression. Therefore, the quality-of-
life analysis was limited to postoperative between-group
comparisons during follow-up.

Statistical analysis was performed using standard methods
of biomedical statistics. Categorical variables were compared
using Pearson’s y? test or Fisher’s exact test when expected cell
counts were small. Continuous variables are presented as mean
+ standard error and were compared using Student’s t-test for
independent samples; when distributional assumptions were not
met, the Mann—Whitney U test was used. A p-value < 0.05 was
considered statistically significant.

Results.

The severity of postoperative complications was evaluated
using the Clavien—-Dindo classification, which is described
in Table 7 [24]. Various postoperative complications were
observed and categorized according to this scale.

In total, 5 postoperative complications (7.2%) were recorded
in the study group, affecting 5 patients (7.2%). Of these, only
one complication was classified as grade II according to the
Clavien—Dindo scale—a postoperative pancreatitis requiring
pharmacological therapy.

In the control group, a significantly higher number of
complications was observed: 18 events (24.7%) in 13 patients
(17.8%). These complications spanned various severity grades

Table 7. Postoperative complications in patients classified according to the Clavien—Dindo scale.

Nature of complications Severity of

complications

Minimal subcutaneous fluid accumulation (seroma) | AND
Minimal bleeding between skin sutures AND
Postoperative pancreatitis 11
Cholangitis 11
Minimal bile flow after removal of Kehr drainage I
Blind pocket formation 1l a
Excessive intra-abdominal biliary discharge. Partial

. e . b
failure of biliodigestive anastomosis
Stricture of the terminal portion of the choledochus

. b

after Kehr drainage
Hepatic-renal impairment Vb
Massive pulmonary embolism vV
DIC syndrome 4

Total -

Note: Results from the authors’ own study.
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Comparison group,
n=73 T
Quantity %

Main group, n=69
Quantity %

2 2,9 3 4,1 0,45
2 2,9 1 1,4 0,73
1 1,7 1 1,4 0,89
) - 4 5,5 0,078
_ _ 1 1,4 0,88
- - 2 2,7 0,65
] . 1 1,4 0,88
- - 1 1,4 0,88
) . 2 2.7 0,65
- - 1 1,4 0,88
- 1 1,4 0,88
5 7.2 18 24,7 0,005



according to the Clavien—Dindo classification, including more
severe forms. The difference in complication rates between
the groups was statistically significant (y* = 7.922, p = 0.005),
indicating a significant reduction in adverse outcomes in the
study group.

No deaths occurred in the study group. In the control group,
4 deaths (5.5%) were reported. The causes of death included
hepatorenal failure due to severe intoxication (2 cases), massive
pulmonary embolism (1 case), and disseminated intravascular
coagulation (DIC) syndrome (1 case). All fatalities occurred
in the early postoperative period (postoperative days 2-3).
However, the difference in mortality between groups was not
statistically significant (p > 0.05).

Thus, these results suggest that the clinic-developed
approaches for the treatment of patients with benign obstructive
jaundice (BOJ) offer distinct advantages. This is supported by
statistically significant differences in several clinical, laboratory,
and postoperative parameters compared with patients receiving
conventional treatment.

Additionally, postoperative pain intensity was assessed using
the Visual Analog Scale (VAS). The results are presented in
Figure 1.

Analysis of the data presented in Figure 1 revealed differences
in postoperative pain intensity between the study groups,
predominantly in favor of the study group.

On postoperative day 3, the pain level in the study group
was 28.9% lower compared with the control group; however,
this difference was not statistically significant (p > 0.05). By
day 7, the difference increased to 38.7%, reaching statistical
significance (p = 0.028). At the time of discharge, pain reduction
in the study group reached 72.7% compared with the control
group, which was also statistically significant (p = 0.007).

These findings indicate the effectiveness of the clinic-
developed surgical and therapeutic approaches used in the study
group in managing postoperative pain.

The duration of hospitalization differed significantly between
the study groups, as illustrated in Figure 2.

In the study group, the mean duration of hospitalization
was 8.3 £ 0.7 days, whereas in the control group it was 12.8
+ 0.8 days. The difference between groups was statistically
significant, representing a 54.2% reduction in favor of the study
group (p = 0.019), indicating a more favorable postoperative
course and faster patient recovery with the use of the clinic-
developed surgical approaches.

Among long-term complications, the incidence of restenosis
was analysed (Figure 3). Restenosis occurred in 6.8% of
patients in the control group, compared with only 2.9% in the
study group. The calculation of the relative risk (RR =2.36) and
statistical significance (p = 0.023) demonstrates a significant
reduction in the incidence of this complication with the proposed
treatment methodology.

Hospitalization due to late postoperative complications
was required significantly more often in patients treated with
conventional surgical methods compared with the study group.
These data are presented in Figure 4.

Differences between the groups in hospitalization frequency
were statistically significant, with a relative risk (RR) of 5.67
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and a p-value < 0.001. Only hospitalizations directly related to
the primary disease were included in the analysis.

Thus, nearly all indicators of the long-term postoperative
period in the study group demonstrated significant advantages
compared with the control group, indicating a more favorable
clinical course and effective prevention of complications.

The results of the longitudinal analysis of quality of life,
assessed using the SF-36 questionnaire, are presented in Figure
5.

Comparison of the overall SF-36 scores revealed statistically
significant differences between the groups at 6 and 12 months
postoperatively. The magnitude of these differences was
moderate, amounting to 12.4% (p = 0.047) and 14.3% (p =
0.038), respectively.

Figure 6 presents the results of quality-of-life assessment using
the specialized Gastrointestinal Symptom Rating Scale (GSRS).

The overall quality of life score according to the GSRS at
discharge differed between the groups by 14.6%; however,
this difference did not reach statistical significance. At 3
months postoperatively, the difference increased to 47.3% and
was statistically significant (p = 0.023). Further substantial
improvements in the study group compared with the control
group were observed at 6 and 12 months postoperatively, with
differences of 83.8% (p = 0.005) and 105.7% (p = 0.003),
respectively.

Discussion.

Analysis of postoperative complications according to the
Clavien—Dindo classification revealed statistically significant
differences between the groups: the study group demonstrated a
marked reduction in complication rates (y* = 7.922, p = 0.005).
No deaths occurred in the study group, whereas 4 fatalities
were recorded in the control group. However, the difference in
mortality did not reach statistical significance, which may be
attributed to the limited sample size.

Comparative analysis of pain intensity showed a pronounced
reduction in the study group. As presented in Figure 1, the level
of postoperative pain in the study group was 72.7% lower at the
time of discharge compared with the control group.

These findings suggest potential advantages of the clinic-
developed approaches for the treatment of benign obstructive
jaundice. The observed reduction in postoperative complications,
lower postoperative pain intensity, and shorter hospital stay
indicate that these techniques may improve short-term clinical
outcomes; however, the results should be interpreted with
caution given the non-randomized design and the absence
of multivariable adjustment. The absence of fatalities in the
study group, despite the lack of statistical significance, is also
a positive clinical indicator. These results are consistent with
previously published studies, where optimization of surgical
techniques contributed to improved postoperative outcomes
and reduced complications [25]. These observations are also
supported by accumulated clinical experience in the diagnosis
of calculous biliary pathology [26].

Significant differences in quality-of-life indicators between the
study and control groups were observed, primarily during the
outpatient follow-up period. Notably, both assessment tools—
the general SF-36 questionnaire and the specialized GSRS—
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revealed similar trends; however, the GSRS demonstrated more
pronounced and statistically significant differences between the
groups. This is likely due to the higher sensitivity of the GSRS
to the frequency and severity of complications characteristic of
conventional surgical methods, making it a more appropriate
instrument for evaluating quality of life in this patient population.

The results also demonstrated a substantial reduction in
hospital stay, averaging 4.5 bed-days, indicating faster recovery
and improved postoperative outcomes with the application of
the clinic-developed surgical techniques.

Analysis of the SF-36 data showed that patients in the study
group receiving the new surgical methods experienced higher
postoperative quality-of-life scores in the study group during
follow-up, with statistically significant differences compared
with the control group at 6 and 12 months postoperatively.
In contrast, according to the GSRS, statistically significant
improvements in the study group compared with the control
group were observed starting from the time of discharge, except
for this initial stage, where differences were not statistically
significant. The trend of improvement according to GSRS was
more pronounced and persisted throughout the entire follow-up
period.

Thus, the findings suggest that the newly developed
surgical approaches are associated with fewer postoperative
complications, shorter hospitalization, and more favorable
postoperative quality-of-life scores during follow-up in patients
with benign obstructive jaundice.

This study has several limitations. First, the study had a non-
randomized design, and treatment allocation was based on
clinical and anatomical criteria rather than random assignment;
therefore, selection bias cannot be fully excluded. Second,
the statistical analysis was primarily univariate, and residual
confounding may have influenced the observed associations.
Third, baseline preoperative SF-36 and GSRS data were not
consistently available for comparative analysis, which limits
interpretation of postoperative quality-of-life differences
as intervention-attributable changes. These findings should
therefore be interpreted with caution and confirmed in larger
prospective studies with adjusted analyses and standardized
baseline quality-of-life assessment.

Conclusion.

In this prospective non-randomized comparative study, the
clinic-developed surgical techniques for benign obstructive
jaundice were associated with lower postoperative complication
rates, reduced postoperative pain intensity, shorter hospital stay,
and more favorable postoperative quality-of-life scores during
follow-up compared with conventional surgical approaches.
The proposed reconstructive procedures may improve bile
outflow and reduce the need for repeat interventions; however,
these findings should be interpreted with caution because of the
non-randomized design, predominantly univariate analysis, and
the absence of baseline quality-of-life data.
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