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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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].

Despite significant advances in biliary surgery, a comprehensive 
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;

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:

1.	 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–Beltrán 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 
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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 (χ² 
= 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.

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 (χ² = 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].

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

Age group

Study group Control group
men
(n=25)

women
(n=44)

men
(n=22)

women
(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 Hospitalization 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).

Clinical manifestations of the disease

Core Group
(n=69)

Comparison Group
(n=73) x2 R

n % n %
Jaundice 54 78,3 60 82,2 0,346 >0,1
Fever 23 33,3 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/tn % n %
Calculous cholecystitis (CX) + Multiple 
choledocholithiasis (MHL) 25 36,2 25 34,2 0,061 >0,1

KH+ MHL+ narrowing of the terminal portion 
of the choledoch 7 10,1 9 12,3 0,169 >0,1

CH+ MHL+ Mirizzi syndrome (SM) type II 10 14,5 14 19,2 0,554 >0,1
ХХ+СМ ІІІ type 8 11,6 9 12,3 - >0,1
KH+SM IV type 8 11,6 6 8,2 - >0,1
КХ+ СМ Va,b тип 0 0,0 6 8,2 - >0,05
KH+ MHL+ Strangulated stone of the Vater 
papilla 2 2,9 5 6,8 - >0,1

Postcholecystectomy syndrome (PCES), 
residual choledocholithiasis (RCL) 6 8,7 3 4,1 - >0,1

PCES + recurrent choledocholithiasis + 
stricture of hepaticojejunostomy (according to 
RC)

1 1,4 0 0,0 - -

PCES + extended stricture of the bile ducts and 
terminal portion of choledochus 0 0,0 1 1,4 - -

PCES + RCL + stricture of biliodigestive 
anastomosis (Yurash-Vinogradov) 1 1,4 0 0,0 - -

KH+ Intrahepatic hepaticolithiasis (Caroli 
disease) 1 1,4 0 0,0 - -

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

Class Indicators Points
Core Group
(n=69)

Comparison Group
(n=73) x2 P

n % n %

Class A
(mild)

Total bilirubin < 60 μm mol/L
Total protein > 65 g/L
Prothrombin index > 80%
There is no cholangitis

1
1
1
1

16 23,2 13 17,8

0,
63

2

>0
,1

Class B
(intermediate)

Total bilirubin 65–200 μm mol/L
Total protein 55–64 g/L
Prothrombin index 60-80%
Cholangitis (intermittent)

2
2
2
2

28 40,6 31 42,5

0,
05

2

>0
,1

Class C
(severe
degree)

Total bilirubin > 200 μm mol/l
Total protein < 55 g/l
Prothrombin index < 60%
There are cholangitis phenomena

3
3
3
3

25 36,2 29 39,7

0,
18

4

>0
,1

Types of surgery Study group (n=69) Control group (n=73)
n % n %

Choledochoduodenostomy according to Yurash–Vinogradov - - 52 71,2
Roux-en-Y hepaticojejunostomy - - 11 15,1
Hepaticocholangioplasty (disconnection of cholecystoduodenal fistula with 
closure of duodenal defect) - - 10 13,7

Cholecystohepaticojejunostomy using the clinic-developed technique (Patent of 
the Republic of Kazakhstan No. 107273) 5 7,2 - -

Cholecystohepaticocholangioplasty using the clinic-developed technique (Patent 
of the Republic of Kazakhstan No. 107801) 11 16,0 - -

Choledochoduodenostomy using the clinic-developed technique (Patent of the 
Republic of Kazakhstan No. 108142) 53 76,8 - -

Table 6. Types of Surgical Interventions for Benign Obstructive Jaundice (Data from the Authors’ Own Study).
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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 χ² 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 

Nature of complications Severity of 
complications

Main group, n=69 Comparison group, 
n=73 T

Quantity % Quantity %
Minimal subcutaneous fluid accumulation (seroma) AND 2 2,9 3 4,1 0,45
Minimal bleeding between skin sutures AND 2 2,9 1 1,4 0,73
Postoperative pancreatitis II 1 1,7 1 1,4 0,89
Cholangitis II - - 4 5,5 0,078
Minimal bile flow after removal of Kehr drainage II - - 1 1,4 0,88
Blind pocket formation III a - - 2 2,7 0,65
Excessive intra-abdominal biliary discharge. Partial 
failure of biliodigestive anastomosis ІІІ b - - 1 1,4 0,88

Stricture of the terminal portion of the choledochus 
after Kehr drainage III b - - 1 1,4 0,88

Hepatic-renal impairment IVb - - 2 2,7 0,65
Massive pulmonary embolism V - - 1 1,4 0,88
DIC syndrome V - - 1 1,4 0,88
Total - 5 7,2 18 24,7 0,005

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

Note: Results from the authors’ own study.
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according to the Clavien–Dindo classification, including more 
severe forms. The difference in complication rates between 
the groups was statistically significant (χ² = 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 

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 (χ² = 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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Figure 1. Comparative Assessment of Postoperative Pain Intensity Using the Visual Analog Scale (VAS).

Figure 2. Comparative Duration of Hospitalization in the Study Groups.

Figure 3. Comparative Incidence of Restenosis in the Long-Term Postoperative Period.
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Figure 4. Frequency of Hospitalizations Due to Hepatobiliary Pathology in the Study Groups (per 1 Year).

Figure 5. Dynamics of Quality-of-Life Indicators Assessed by the SF-36 Questionnaire in the Study Groups and Their Statistical Comparison.

Figure 6. Dynamics of Quality of Life Indicators Assessed Using the GSRS in the Study Groups.
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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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