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To the 100th anniversary of Ivan Tanasienko:
in memory of a teacher, scientist, and surgeon

The article commemorates the 100th anniversary of the birth of Ivan Denisovich Tanasienko (1925—1998), an
outstanding Ukrainian surgeon, teacher, scientist, and medical education organizer. The article highlights the key
stages of his life, professional development, and scientific activity. I. D. Tanasienko began his career in the post-
war period as a doctor at a peripheral hospital and rose to the rank of professor at the Kyiv Medical Institute, dean
of the faculty, and head of the Department of Surgery. His scientific interests encompassed a wide range of issues
related to abdominal, vascular, endocrine, and emergency surgery. He was among the first in Ukraine to adopt
contemporary methods of diagnosing and treating obstructive jaundice and diseases of the stomach, biliary tract,
and pancreas. He authored over 100 scientific papers, spearheaded clinical innovations, and supervised 16 candi-
date’s and 2 doctoral theses. Ivan Denisovich, a remarkable lecturer and mentor, influenced students’ knowledge
as well as their perspective, instilling strong ethical standards in medicine. His contributions to medicine were
recognized with the State Prize of Ukraine. The bright memory of 1. D. Tanasienko lives on in the hearts of his

students, colleagues, and grateful patients.

Ivan Denisovich Tanasienko was born on June 16,
1925, in the village of Ustye, Bershadsky district,
Vinnytsia region, to a poor peasant family. In 1946,
he entered the Vinnytsia Medical Institute, from
which he graduated in 1951. While still a student,
he drew his teachers’ attention to his abilities and
keen interest in surgery. After graduating from the
institute, I.D. Tanasienko worked for 3 years in
the medical department of the Chita Railway, and
then at the railway hospital in the city of Kozyatyn,
Vinnytsia region. Ivan Denisovich developed his
surgical and clinical skills while working at remote

General Surgery 3azansuaxipypeis © 2025 ¢ Ne2 (13)

hospitals. Those small medical facilities provided
the basis for his initial patient interactions, practi-
cal skills, and doctor’s worldview. The first surgi-
cal interventions, communication with more ex-
perienced colleagues, and outpatient admission of
patients marked the start of the future professor’s
medical career.

From 1954 to 1965, 1. D. Tanasienko worked as
ajunior researcherin the Department of Clinical Sur-
gery at the Ukrainian Research Institute of Clinical
Medicine, named after Academician M. D. Strazhes-
ko. Within the confines of this clinic, he grew into
a highly qualified surgeon under the guidance of the
outstanding surgeon O. L. Phakadze. At that time,
patients with various surgical pathologies were
treated in the surgical department of the institute.
Commissurotomy was performed for mitral stenosis,
lung resection for nonspecific diseases and tumours,
and surgical interventions were conducted for gas-
tric and duodenal ulcers, pathologies of the small and
large intestines, liver and extrahepatic bile ducts, pe-
ripheral vessels, breast and superficial tumours. Sur-
geons actively operated on urgent pathologies, and
the clinic provided emergency care. The clinic was
among the first in Ukraine to administer endotra-
cheal anesthesia, which replaced the imperfect mask
anesthesia. I. D. Tanasienko played the most active
role in this multifaceted clinic activity. For 10 years,
Ivan Denisovich collaborated with associate pro-
fessor O. L. Phakadze to not only comprehensively
master thoracic and abdominal surgery, as well as
the basics of anesthesiology and resuscitation, but
also to shape his clinical thinking. At the same time,
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the inefficiency and inaccuracy of medical and di-
agnostic methods and techniques prompted him to
recognize the necessity of conducting scientific re-
search, particularly in the challenging area of gastric
and duodenal surgery. In 1963, 1. D. Tanasienko de-
fended his PhD thesis titled «The effect of gastric
resection on iron metabolism in patients with gastric
and duodenal ulcers».

Ivan Denisovich’s subsequent activities had
a tight relationship with the Kyiv Medical Institute.
In December 1964, I.D. Tanasienko began work-
ing as an acting and later associate professor at the
Department of Hospital Surgery, which was headed
by Professor M. M. Kovalev, whom he regarded as
his second teacher. At that time, the clinic was one
of the leading in Ukraine. Its scope of practice in-
cluded surgery of the liver and extrahepatic biliary
tract, stomach, intestines, peripheral vessels, and
breast. Treatment of patients with purulent surgi-
cal pathology accounted for a large amount of work.
Several days a week, the clinic was on duty in the
ambulance, receiving an extensive number of urgent
patients (up to 100 ambulance carriages per day)
from the right bank of Kyiv. In such circumstances,
Ivan Denisovich clearly demonstrated his abilities
as an outstanding clinician, teacher, and scientist. In
1971, I. D. Tanasienko defended his doctoral disser-
tation on «Clinic, diagnostics and surgical treatment
of obstructive jaundice of non-neoplastic origins.
This fundamental scientific work and subsequent re-
search on this topic put him in the first ranks of sur-
geons and scientists studying such a complex prob-
lem. A system for categorizing obstructive jaundice
of non-neoplastic origin was proposed, as well as the
tactics and characteristics of surgical interventions
in this patient population.

Percutaneous transhepatic cholangiography was
one of the earliest methods used in Ukraine to diag-
nose jaundice, and it was implemented in the clinic
of the Department of Surgery at the Faculty of Sani-
tary and Hygienic Sciences, which was later headed
by L. D. Tanasienko.

In 1973, Ivan Denisovich was awarded the aca-
demic degree of Doctor of Medical Sciences. In the
same year, he was appointed Professor of the De-
partment of Hospital Surgery of the Kyiv Medical
Institute. From 1972 to 1976, he served as the dean
of the First Medical Faculty of the Kyiv Medical In-
stitute. Many students of that time are still grateful
to their strict but fair dean. Ivan Denisovich helped
capable and hardworking students in every way, yet
he was merciless to future doctors who truanted.

In December 1974, he was awarded the academ-
ic title of Professor. From 1974 to 1994, Professor
L. D. Tanasienko headed the Department of Surgery

of the Sanitary and Hygienic (later Medical and
Preventive) Faculty at the Kyiv Medical Institute
(later the National Medical University). From 1994
to 1998, he worked as a professor at this department
(later the Department of General Surgery No. 2 of
the National Medical University).

Ivan Denisovich’s activities as a teacher and lec-
turer were also well-known. When giving lectures
on general surgery or surgical diseases to third and
fourth-year students, he necessarily included demon-
strations of thematic patients. Moreover, the students
prepared in advance by their teachers and postgradu-
ates reported on the patients during the lectures.
In particular, several patients were shown to have
acute appendicitis, including simple, phlegmonous,
gangrenous, and gangrenous-perforative types. The
combination of a conversation with the patient, their
objective examination, a well-voiced audience, and
a demonstration of slides, tables, and drawings made
a strong impression on the students and contributed
to their better assimilation of the material.

The presentation of films from various sections of
surgery was also required as part of the lecture pro-
cedure. Professor I. D. Tanasienko’s practical classes
evolved not only into a command of knowledge and
practical skills, but also into discussions about life
and philosophy, which formed the worldview of the
future doctor, citizen, and patriot.

In 1988, I. D. Tanasienko was awarded the State
Prize of Ukraine for the cycle of works «Scientific
development and introduction into wide practice
of health care methods of diagnostics, surgical
treatment, and prevention of diseases of the endo-
crine glands».

Ivan Denisovich’s scientific and surgical interests
were extremely diverse. His numerous publications
cover the surgical treatment of mitral stenosis, dis-
eases of the stomach, duodenum, small and large
intestines, pancreas, liver, gallbladder and extrahe-
patic bile ducts, pathology of the breast, peripheral
vessels, and issues of purulent surgery. His unique
research distinguishes him not only as a highly qual-
ified surgeon but also as an inquisitive scientist.

Under the leadership of I.D. Tanasienko, the
clinic dealt with the issues of thyroid surgery, gastric
and duodenal ulcers and associated complications.
He proposed numerous inventions and rationaliza-
tions, implemented innovative surgical techniques
and interventions. Some of them included methods
of valve formation in gastrocystoanastomosis in pa-
tients with pancreatic cysts, probes and bougies for
treating extrahepatic bile duct diseases. 107 scien-
tific works were published in both national and in-
ternational journals. Under his supervision, 16 can-
didate’s and 2 doctoral dissertations were defended.
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Ivan Denisovich organized and participated in many
congresses, conferences, and plenums of the Scien-
tific Society of Surgeons.

I.D. Tanasienko’s wife, Natalya Rodionovna
Skaletska (died 1996), was the daughter of famous
composer and folklorist Rodion Andriyovych Ska-

Biographies

Ivan Denisovich Tanasienko passed away on
March 27, 1998, and was buried in the Forest Cem-
etery in Kyiv. He will always be remembered fondly
by friends, colleagues, students, and grateful patients.
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1o 100-pivusa IBana TanacieHka:
IaM’sITi BUMTEISA, BYEHOI'O, Xipypra

I0.1I. ITjopa, M. C. KpuBonycros
Hamionanpuuit meguunwmii ynisepcuret imeni O. O. Boromoubiist, Kuis

Crarrs npucssadeHa 100-pivylo 3 AHs1 HApOpKeHHs IBaHa Jlenncosrnya Tanacienka (1925—1998) — BuaTHOIO
YKPAIHCBKOI'O Xipypra, I1eJ1arora, B4CHOI'O T4 OPIdaHi3aTOPa MEAUYHOI OCBITH. BUCBITIIEHO KIIOYOBI €TaIIN HOr'o
SKUTTSL, IPO(ECIMHOIO CTAHOBJICHHS T4 HAYKOBOI JiSJIBHOCTI. PO3rIouaBuy TpyiOBY AisSUIbHICTD Y IOBOEHHUH
riepiog, I JI. TanacieHKO NPOMINIOB NIIAX BiJJIiKapst eprepiriHOoi IiKapHi 10 podecopa KUIBCBKOIo MEIMYHOIO
iHCTUTYTY, IekaHa (paKy/IBTreTy Ta 3aBiyBada kadeapu Xipyprii. loro HayKoBi iHTEpecH OXOIUIIOBAIN IMMPOKHIL
CHEKTP NpobieM a6JOMIHAIBHOL, CYIMHHOI, €H/IOKPUHHOI T4 HEBiIKIAIHOI Xipyprii. BiH ogqHuM i3 nepmmx
B YKpaiHi BIPOBA/IUB CYYaACHI METOJU JHATHOCTUKH T4 JIKYBAHHS OOTYPALiMHUX >KOBTSIHUIlb, 3AXBOPIOBAHb
IUIYHKA, JKOBYHUX NULAXIB T4 MIJUUIYHKOBOI 34J103U. ABTOP ITIOH3J], 100 HAayKOBUX NPallb, iHIIIATOP KIiHIYHUX
HOBOBBE/ICHb, HAYKOBUI KEPIBHUK 16 KAHAWIATCHKUX i 2 JIOKTOPCHKUX AUCEPTAITiit. BitomMuil sik GIMCKyduit
JIEKTOP T4 HACTABHUK, [BaH JlecHUCOBUY (DOPMYBAB HE JIMIIE 3HAHHS, 4 ¥ CBITOIVIA] CTY/ICHTIB, IIPUIICIUIIOBAB
BUCOKi eTuuHi crangaptu rnpodecii. Moro BHECOK y MEIULIMHY Bi3HAYeHO JIepsKaBHOIO TpeMieio YKpaiHu.
Csitna nam’sith 11po L /1. TanacieHKa 30€epiraeTbCs B CEPLAX HOI'O YUHIB, KOJIET i BIYHUX ITAIi€HTIB.
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Benign mechanical jaundice (BMJ) is a common condition in gastroenterological and surgical practice. Despite
its clinical significance, most studies involve mixed etiologies (benign and malignant), complicating the assess-
ment of the features specific to benign forms. Data on the seasonality, trends in hospitalization frequency, and
clinical-demographic characteristics of patients with BMJ remain limited.

OBJECTIVE — to analyze the etiological structure, demographic profile, clinical presentation, hospitalization
trends, and seasonality of benign mechanical jaundice based on 11 years of single-center data.

MATERIALS AND METHODS. A retrospective-prospective single-center study was conducted involving 1,187
patients diagnosed with BMJ and hospitalized at Kyiv City Clinical Hospital of Emergency Care between 2013
and 2024. The diagnosis was based on clinical, laboratory, and imaging findings, with malignant pathology
excluded. Descriptive, correlation, regression, and variance statistics were applied.

ResuLts. The most common cause of BMJ was choledocholithiasis (73.6 %), followed by indurative pancre-
atitis (7.7 %), major duodenal papilla stenosis (7.1 %), and Mirizzi syndrome (2.9 %). Females predominated
(57.8%),and the mean age was 64.7 + 14.3 years. Seasonal variation was statistically significant (p <0.001), with
peaks in January, May, and November. A moderate positive correlation was observed between total bilirubin
levels and time to hospitalization (r=0.482; p<0.001). A gradual increase in BMJ cases from 2014 to 2021 was
noted (R2=047).

Concrusions. Choledocholithiasis is the leading cause of benign mechanical jaundice. Patients typically pres-
ent late, with higher bilirubin levels correlating with delayed hospitalization. A clear pattern of seasonality was
identified, which may inform improved healthcare resource planning. This study is the first in Ukraine to provide
a comprehensive analysis of benign mechanical jaundice in a large cohort with the exclusion of malignant cases.

KEYWORDS
benign mechanical jaundice, choledocholithiasis, benign biliary obstruction, seasonality, bilirubin, indurative
pancreatitis.
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Mechanical jaundice syndrome (MJS) is a clinical
manifestation of impaired bile flow due to obstruc-
tion of the biliary tract, accompanied by elevated
levels of direct bilirubin and characteristic symp-
toms of cholestasis. Obstructive jaundice can result
from both malignant and benign causes; however,

most epidemiological and clinical studies fail to
clearly differentiate between these forms, compli-
cating the assessment of patient characteristics
specific to benign mechanical jaundice [2, 4, 19,
22, 23, 30]. For instance, a population-based study
conducted within the DISCOVER program [25]

General Surgery 3azansnaxipypein © 2025 ¢ Ne2 (13)



reported the overall incidence of jaundice among
adults over 45 years of age but did not distinguish
between malignant and benign etiologies, signifi-
cantly limiting the applicability of its findings for
the analysis of MJS.

At the same time, benign mechanical jaundice
(BM]J) — most often associated with choledocho-
lithiasis [1, 15, 28], biliary strictures [5, 9], or ex-
ternal (extraductal) compression [12, 23, 27] — fre-
quently requires urgent hospitalization in gastro-
enterology and surgical departments [21]. Despite
its clinical relevance for prognosis and treatment
planning, the population-level prevalence of BM]J
remains insufficiently studied.

An increase in the frequency of BM]J is expected
due to the rising incidence of choledocholithiasis,
the leading cause of benign biliary obstruction. Ac-
cording to the literature, choledocholithiasis is di-
agnosed in 10—20 % of patients with cholelithiasis
(CL) [13, 18, 24]. The overall prevalence of chole-
lithiasis in the general population is estimated at
10—-15% in developed countries [14], with some
studies reporting a rate of 2,966.7 per 100,000 indi-
viduals as of 2021 [26]. A consistent upward trend
in this indicator has been observed—for example, in
the United States, the prevalence of cholelithiasis
increased from 7.4 % in the 1990s to 13.9 % in 2020
[28]. Consequently, a projected increase in choledo-
cholithiasis prevalence may lead to a corresponding
rise in BM]J as one of its key complications.

The relevance of studying the clinical presenta-
tion, etiological structure, and seasonal variation of
obstructive jaundice stems from its high incidence,
the risk of serious complications, the need for timely
and appropriate treatment decisions, and the scar-
city of studies involving reliably confirmed benign
etiologies. Moreover, most existing studies are lim-
ited in duration and do not analyze seasonal trends
or temporal shifts in the etiological spectrum.

Given these limitations, a long-term study in-
volving a large cohort of patients with clearly veri-
fied benign obstructive jaundice is warranted. Such
research would allow for detailed analysis of demo-
graphic and clinical characteristics, changes in etio-
logical patterns over time, seasonal fluctuations,
and other features of the disease course. This ap-
proach is essential to improve patient stratification,
optimize care pathways, and enhance the overall ef-
fectiveness of treatment.

OBJECTIVE — to analyze the etiological structure,
demographic characteristics, clinical manifesta-
tions, seasonal variations, and trends in hospital-
ization frequency among patients with benign me-
chanical jaundice, based on 11 years of observations
at a single specialized hospital.
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Materials and methods

A retrospective-prospective single-center study
was conducted involving 1,187 patients diagnosed
with BMJ who were hospitalized at the Kyiv City
Clinical Hospital of Emergency Care between Janu-
ary 1, 2013, and December 31, 2024.

Inclusion criteria

Presence of clinical signs of jaundice (e.g., yel-
lowing of the skin and sclera);

Elevated total bilirubin level > 2.5 mg/dL
(= 43 pumol/L);

Imaging-confirmed extrahepatic biliary ob-
struction (based on ultrasound, magnetic resonance
cholangiopancreatography (MRCP), or endoscopic
retrograde cholangiopancreatography (ERCP));

Benign etiology of obstruction (e.g., choledo-
cholithiasis, benign strictures, parasitic obstruction);

Age > 18 years.

Exclusion criteria

Confirmed or suspected malignant obstruc-
tion (e.g., pancreatic head cancer, cholangiocarci-
noma, Klatskin tumor);

Intrahepatic causes of jaundice (e.g., hepatitis,
cirrhosis, drug-induced liver injury);

Incomplete clinical records (e.g., missing ul-
trasound or laboratory data);

Age < 18 years.

The following data were collected for each patient:
demographic information (age and sex);
clinical data: primary complaints at the time of
hospital admission;

laboratory parameters, including total biliru-
bin level;

imaging findings (results of abdominal ultra-
sound, MRCP, and/or ERCP);

pre-hospital duration (time from symptom on-
set to hospitalization);

hospitalization date (used to assess seasonal
variation and annual trends).

The diagnosis of benign mechanical jaundice was
established using a structured, stepwise diagnostic
algorithm (Fig. 1). Patients were enrolled based on
the following criteria:

1. Initial Clinical Screening

Patients were evaluated for clinical signs of jaun-
dice, including:

Yellowing of the skin and /or sclera

Dark urine

Acholic (pale) stools.

If any of these signs were present, further labora-
tory evaluation was initiated.

2. Laboratory Confirmation of Cholestasis

Laboratory tests included measurement of total
and direct (conjugated) bilirubin.
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Patients with direct bilirubin accounting for
>50% of total bilirubin and total bilirubin levels
>2.5mg/dL (43 umol /L) were considered suspect-
ed cases of mechanical (obstructive) jaundice.

3. Initial Imaging

All patients underwent abdominal ultrasound.

In cases where dilation of the bile ducts was ob-
served (common bile duct diameter > 6 mm), extra-
hepatic obstruction was suspected.

If no bile duct dilation was found, intrahepatic
causes were considered, and further testing was per-
formed, including serological assays, liver function
tests, MRCP, and, when indicated, liver biopsy.

4. Verification of Etiology

If imaging confirmed the presence of biliary calcu-
li, the patient was referred for endoscopic papilloto-
my (EPT) with lithoextraction (LE) or laparoscopic
choledocholithotomy (LCLT) with lithoextraction.

If no stones were detected, additional imaging
(MRCP, CT, or endoscopic ultrasound (EUS)) was
performed. When necessary, biopsy was used to rule
out malignant processes.

Statistical analysis

Descriptive statistics were used to summarize
the data. Quantitative variables are presented as
mean * standard deviation (M = SD) or as median
with interquartile range (25th—75th percentile),

Clinical signs of jaundice

Yes

Laboratory examination
Y
Increase in direct bilirubin (>50%)

Yes

Abdominal ultrasound
Y
Dilation of bile ducts (6 mm)

Yes

Extrahepatic obstruction — determine etiology
]

Concrement detected

Yes

EPT+LE; LCLT+LE

f

f

f

IS

depending on data distribution. Categorical variables
are reported as absolute numbers and percentages.

The mean values were compared using Student’s
t-test. Spearman’s rank correlation was employed
to assess associations between continuous variables.
To analyze hospitalization rates across different
months, either the chi-squared (y?) test or Fisher’s
exact test (for small sample sizes) was applied. Re-
gression analysis was conducted to evaluate trends
in annual hospitalization rates. A p-value of < 0.05
was considered statistically significant.

All statistical analyses were performed using
IBM SPSS Statistics software.

Results

A total of 1,187 patients with benign mechanical
jaundice were treated during the study period, in-
cluding 501 men (42.2 %) and 686 women (57.8 %)
(p < 0.001), with a mean age of 64.7 = 14.3 years
(range: 17-97 years) (Fig. 2).

Men were significantly younger than women:
62.0 £ 14.2 years vs. 66.5 = 14.1 years, respective-
ly (p < 0.001). The mean body mass index (BMI)
was 25.3 = 4.2 kg/m? (range: 18.1-36.4 kg/m?).

Primary hospital admission due to jaundice oc-
curred in 1,092 patients (92.0 %), while 95 patients
(8.0 %) were re-hospitalized. Since 2014, there was

Search for other pathology

Other causes of jaundice (hemolysis, hepatitis)

Intrahepatic cholestasis — additional examinations

(0]

MRCP/CT, biopsy, EUS

Figure 1. Step-by-step diagnostic algorithm for mechanical jaundice of benign origin
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Figure 2. Age distribution of patients with benign
mechanical jaundice overlaid with a normal
(Gaussian) distribution curve
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Figure 3. Annual distribution of hospitalized
patients with benign mechanical jaundice from
2014 to 2024 (n=1,187)

a steady increase in the number of hospitalizations
for benign mechanical jaundice:

In 2014, 61 patients (5.1 %) were hospitalized; by
2018, this number rose to 135 patients (11.4 %).

During the COVID-19 pandemic, hospitaliza-
tion rates declined to 103 patients (8.7 %) in 2020
and 101 patients (8.5 %) in 2021. In the following
post-pandemic years, a marked increase was ob-
served: 140 patients (11.8 %) in 2022 and 162 pa-
tients (13.6 %) in 2023.

However, during the period of martial law, there
was a sharp decline in hospitalizations: in 2023, 88
patients (7.4 %) were hospitalized, and in 2024, 78
patients (6.6 %) (Fig. 3).

The regression analysis of hospitalization rates
from 2014 to 2021 confirmed a significant upward
trend. Data from 2022 to 2024 were excluded due to
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Figure 4. Linear regression analysis of
hospitalization frequency for benign mechanical
jaundice between 2014 and 2021
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Figure 5. Seasonal distribution of hospitalizations
for benign mechanical jaundice

extraneous variables, specifically the full-scale war in
Ukraine and the COVID-19 pandemic, which could
distort the trend and influence study outcomes. A lin-
ear regression of hospitalizations during 2014—2021
revealed a moderate positive trend (R2=0.47), indi-
cating a gradual increase in the incidence of benign
mechanical jaundice. The average annual increase
was approximately 6.9 cases per year (Fig. 4).

Analysis of the hospitalization distribution
among 1,187 patients with benign mechanical
jaundice revealed significant seasonal fluctuations.
The highest number of hospitalizations occurred in
January, May, and November, while the lowest rates
were observed in December, February, and June
(p < 0.001) (Fig. 5).

Among the 1,187 patients, 53 (4.5 %) were hospi-
talized within the first day of symptom onset (either
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the onset of pain or jaundice). The majority of pa-
tients were admitted between the 2nd and 5th days
(493 patients, 41.5 %), followed by those hospitalized
between the 6th and 10th days (560 patients, 47.2 %).
A smaller group of 81 patients (6.8 %) was admitted
more than 10 days after symptom onset. The aver-
age time from symptom onset to hospitalization was
5.87 = 2.89 days (range: 119 days) (Fig. 6).

The clinical presentation of benign mechanical
jaundice was typical in most patients, with cholesta-
sis-related symptoms predominating. All patients
(100 %) exhibited yellowing of the skin and sclera.
Other common symptoms included dark urine
(86.8%), pale stools (79.2%), pruritus (61.2%),
and right hypochondrial pain (83.0 %). Additional-
ly, some patients reported dyspeptic symptoms such
as nausea, flatulence, and bitterness in the mouth;
neurovegetative symptoms including irritability
and insomnia; as well as allergy-like manifestations
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Figure 6. Distribution of patients by duration of
illness prior to hospitalization, presented with an
overlaid Gaussian (normal) distribution curve
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Figure 7. Distribution of patients with benign
mechanical jaundice by total bilirubin level
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such as skin rashes. These less frequent complaints
highlight the systemic impact of bile stasis and may
play a role in early diagnosis and differentiation
from functional disorders (Table 1).

The total bilirubin level was 209.62 +
+ 7695 umol/L, ranging from 88.6 to
417.2 umol/L (Fig. 7). The direct bilirubin level
was 120.68 + 39.24 umol/L, ranging from 39.4 to
254.2 umol /L (Fig. 8).

Table 1. Clinical complaints in patients with
benign mechanical jaundice

Indicator Value
Main complaints
Yellowing of skin and sclera 1187 (100.0 %)
Darkening of urine 1030 (86.8 %)
Pale stools 940 (79.2 %)
Itching of the skin 727 (61.2 %)
puvinthrigtfspochondion g5 g3019
Mild 363 (30.6 %)
Moderate 305 (25.7 %)
Severe 271 (22.8 %)
Very severe 46 (3.9%)
Right shoulder sign 514 (43.3%)
Nausea, vomiting 582 (49.0 %)
General weakness, fatigue 703 (59.2%)
Elevated body temperature >36.9 °C 552 (46.5 %)
?l\(jjdg é(le)n;perature in febrile patients, °C 379405
Fever 204 (17.2%)
Decreased appetite 439 (37.0 %)
Bitter taste and dry mouth 415 (35.0 %)
Additional complaints
Poprdidlcomesdaonion s 515
Flatulence, abdominal bloating 332 (28.0 %)
Heartburn, belching, halitosis 261 (22.0 %)
Insomnia, irritability, anxiety 249 (21.0%)
8iltscfralllljitei;tg()g%arrhea and constipation) 2L (e
Palpitations, blood pressure fluctuations 142 (12.0 %)
Skin rash, cholestatic dermatitis 83 (7.0%)
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Figure 10. Linear regression analysis of the
relationship between a total bilirubin level and
illness duration prior to hospitalization
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No statistically significant differences were ob-
served in mean total bilirubin levels among patients
hospitalized in different months (all p > 0.05)
(Fig. 9).

The most common cause of mechanical jaundice
was intraluminal obstruction, accounting for 73.6 %
of cases, primarily due to choledocholithiasis or other
manifestations of cholelithiasis. Stenosis of the major
duodenal papilla was responsible for 7.1 % of cases.

External compression of the biliary tract was ob-
served in 17.9 % of patients, most frequently caused
by indurative pancreatitis (7.7 %), acute pancreati-
tis (6.7 %), or Mirizzi syndrome (2.9 %).

Parietal causes of biliary obstruction were rare,
with strictures following surgical interventions
identified in only 1.1 % of cases (Table 2).

A statistically significant positive correlation was
observed between a total bilirubin level and illness du-
ration prior to hospitalization (r=0.482; p<0.001),
with 22.9% of the variance in bilirubin levels ac-
counted for by this factor (R?=0.229) (Fig. 10).

Discussion

Mechanical jaundice of benign origin is a common
condition encountered in gastroenterological and
surgical practice. However, knowledge regard-
ing its epidemiology, demographic characteristics,
pathogenetic mechanisms, and seasonal variations
remains incomplete. Most published studies analyze
both benign and malignant causes of jaundice [1, 2,

Table 2. Etiological structure of biliary outflow
obstruction causes in patients with benign
mechanical jaundice (n=1187)

Cause of biliary obstruction N;;nﬁl;l;:f
Intraluminal
Gallstone disease, choledocholithiasis 874 (73.6 %)
Stenosis of the major duodenal papilla 84 (7.1%)
Parietal
Post-op strictures 13(1.1%)
External
Indurative pancreatitis 91 (7.7%)
Pseudotumorous pancreatitis (IgG4-related) 4 (0.3 %)
Acute pancreatitis 80 (6.7 %)
Duodenal diverticulum (peripapillary) 7(0.6%)
Mirizzi syndrome 34 (29%)
13
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4, 25, 30], complicating the understanding of the
specific features and clinical course of benign cases.

Our study includes a large cohort of patients with
mechanical jaundice (n=1,187) of a clearly defined
benign etiology. The mean age of patients at our
center was 64.7 + 14.3 years, which is higher than
reported in other studies (ranging from 40.3 to 56.8
years) [1, 2, 4, 19]. Men were significantly younger
than women (62.0 vs. 66.5 years, p<0.001), sug-
gesting potential differences in the natural history
of the disease or disparities in healthcare access and
screening.

Women predominated among patients with be-
nign mechanical jaundice (57.8 %), consistent with
previous reports [ 1, 2, 4, 22]. This likely reflects the
higher prevalence of the condition in middle-aged
and elderly women [14, 17].

The clinical presentation was characterized by
typical signs of cholestasis: jaundice was present in
100 % of patients, dark urine in 86.8 %, and acholic
stools in 79.2 %. A substantial proportion (83.0 %)
reported pain in the right hypochondrium of vary-
ing intensity, consistent with the findings of Asare
et al. [4], who reported severe pain in 92.2 % of cas-
es, and Odongo et al. [19], who found that over 90 %
of patients experienced pain. Less frequent but clin-
ically relevant symptoms included neurovegetative
disturbances in approximately 21 % of patients and
skin rashes in 7 %. These additional symptoms, of-
ten underestimated, may aid in early diagnosis and
help differentiate mechanical jaundice from other
conditions, such as viral hepatitis or pancreatitis
without biliary obstruction.

The median time from symptom onset to hospi-
talization was 5.87 days, with only 4.5 % of patients
presenting within the first day. Similar findings were
reported by Taylor et al. in the DISCOVER study,
where over 60 % of patients with jaundice sought
medical care more than three days after symptom
onset [25]. These data suggest that patients and
healthcare providers may underestimate or fail to
recognize symptoms promptly, contributing to de-
lays in diagnosis.

A statistically significant positive correlation
was observed between total bilirubin level and du-
ration of illness before hospitalization (r=0.482;
p<0.001). Although the coefficient of determina-
tion (R2=0.229) indicates a partial relationship,
this finding highlights the critical importance of
early diagnosis and timely hospitalization to pre-
vent progression of hyperbilirubinemia and associ-
ated complications.

The analysis of the etiological structure con-
firmed the predominant role of choledocholithiasis,
consistent with previous reports [8, 22, 25]. Notably,
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its prevalence in our cohort was higher (73.6 %)
compared to other studies reporting frequencies of
60.3% [1], 57.8% [2], and 51 % [22].

Indurative pancreatitis, acute pancreatitis, and
Mirizzi syndrome accounted for 7.7 %, 6.7 %, and
2.9 % of cases, respectively, which aligns with pro-
portions reported in other studies (6%—8 %) [1,
2, 20, 22]. These conditions are often associated
with a more severe clinical course, increased risk
of infectious complications, and typically require
a multidisciplinary management approach. This
underscores the importance of stratifying patients
not only based on clinical symptoms but also ac-
cording to the likely etiology of biliary obstruction,
to enable timely selection of treatment strategies—
whether conservative, endoscopic, or surgical.

It is noteworthy that stenosis of the major duo-
denal papilla (7.1 %) was identified as a distinct
nosological entity in our study. This differentiation
is not consistently made in other studies, where
similar lesions are often grouped with functional
or post-inflammatory stenoses or benign strictures
of the distal common bile duct [1]. However, sev-
eral authors advocate recognizing this pathology as
a separate entity with specific indications for endo-
scopic intervention [7, 10].

The hospitalization trends indicate a gradual
increase in benign mechanical jaundice cases from
2014 to 2018, likely reflecting improved diagnostic
capabilities, an aging population, and a rising inci-
dence of choledocholithiasis, which affects approxi-
mately 10—20 % of the adult population in devel-
oped countries [14, 28]. The COVID-19 pandemic
and the full-scale war in Ukraine from 2022 to 2024
significantly disrupted this trend, highlighting the
impact of systemic external factors on healthcare
delivery.

Hospitalization rates exhibited a distinct season-
al pattern, with peaks in January, May, and Novem-
ber, and troughs in December, February, and June
(p<0.001). This seasonal variation is likely mul-
tifactorial. It has been shown that increased con-
sumption of foods rich in fat, protein, and choles-
terol during winter and spring holiday periods con-
tributes to enhanced bile lithogenicity and exacer-
bation of cholelithiasis [29]. Additionally, reduced
physical activity in winter and seasonal fluctuations
in hormonal levels and immune function may indi-
rectly influence biliary system tone and predispose
to biliary obstruction [16].

The decline in hospitalizations observed in De-
cember may reflect socio-behavioral factors, such as
patients’ reluctance to seek medical care before the
holidays. Similarly, the decrease in June hospital-
izations corresponds with the start of the vacation
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season, leading to a delayed accumulation of symp-
toms and increased hospital admissions in August
and September [3, 11]. These findings suggest a sea-
sonal sensitivity of benign mechanical jaundice, war-
ranting further investigation incorporating dietary
habits, behavioral patterns, and climatic influences.

Clinically, understanding this seasonality could
aid in optimizing hospital resource allocation dur-
ing peak periods, refining preventive strategies, and
implementing targeted active case-finding during
high-risk months.

This study has several limitations. Its single-cen-
ter design restricts the generalizability of the find-
ings to other regions or countries. The absence of
a comparative group with malignant jaundice limits
the ability to evaluate the differential diagnostic val-
ue of specific symptoms or biomarkers. Partial retro-
spective data collection may introduce information
bias and result in incomplete medical records. Addi-
tionally, the lack of consideration of therapeutic ap-
proaches —such as the type of surgical intervention
or endoscopic techniques — may have influenced the
severity and clinical outcomes reported.

Conclusions

Benign mechanical jaundice is most commonly
caused by choledocholithiasis. Patients typically
present late for hospitalization, which correlates
with elevated bilirubin levels. A distinct seasonality
in hospital admissions was identified, offering po-
tential opportunities for optimizing healthcare re-
source planning. This study is the first in Ukraine to
comprehensively analyze a large cohort of patients
with benign mechanical jaundice, explicitly exclud-
ing malignant cases.
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KitiHiKO-€e1ni/1eMioIOTi4Hi XapaKTEpPUCTUKH T4 €TiOJI0riyHa
CTPYKTYPa CUHJPOMY MEXAHI9HOI *KOBTSIHUILi JOOPOAKICHOI'O
resesy: 11-piyae OqHOIEHTPOBE JOCIHZKEHH A

M. B. Makcumenko !, 1. M. Cycak !, B. M. [lopom 2, O. M. Jlo6anosa !, P. O. I'nppumok !

! Hanjonanpuuii meanununii yaisepeutrer imeni O. O. Boromosbiist, Kuis

2 KuiBchbka MichbKa KJTiHi9Ha JiKapHS MIBHAKOI MEMYHOI TOTIOMOTH

CHH/IPOM MEXAHIYHOI XKOBTSHHII JOOPOsAKICHOrO renesy (CMJKIIL) 4acTo TPAIUIEThCS B TACTPOEHTEPOIIO-
riunii i xipypriuniil npaxrtumi. ITonpyu BUCOKY KIiHIYHY 3HAYYIIICTb, Y OUIBIIOCTI JOCIPKEHD PO3IVIAAAIOTH
3MIIIaHy €TiONOTiIO (JOOPOSIKICHY Ta 3JIOAKICHY), IO YCKIATHIOE OLIIHKY OCOBIMBOCTEN IEPebiry JOOPOAKICHUX
dopm. [JaHi IIPO CE30HHICTD, AMHAMIKY YaCTOTH I'OCIITAII3ALIIN 1 KIIHIKO-AeMOrpadiuHi XapaKTepUCTUKHY I1a1li-
eHTiB i3 CMJK/II HETOCTATHRO BUBYECHO.

MeTa — IIPOBECTH AHAJII3 €TIONOT{YHOI CTPYKTYPH, AEMOTIPAPIUHUX XAPAKTEPUCTUK, KIIHIYHUX BHSABIB, JHHA-
MIiKM T4 CE30HHOCTI rochitasnizanii nanienTis i3 CMJK/TL 32 1aHMMK OHOTO HEHTPY 32 11 POKiB.

Marepiagnu Ta METOHH. [TPOBENEHO PETPOCIEKTUBHO-TIPOCIEKTUBHE OJHOLIEHTPOBE JOCILKEHHA 1187
nauierTis i3 CMYKAI, rocritanizoBanux y KUIBCbKY MiCbKy KIIHIYHY JIKAPHIO MIBUAKOI MEAUYHOI JOIIOMOI'U
B 2014—2024 pp. JiarH03 yCTAHOBIIOBAIMN HA Ii/ICTABi KIiHIYHUX, TAOOPATOPHUX T4 IHCTPYMEHTAIBHUX JAHUX
MiCJIA 3aePEYEHHs 3/I0SKICHOI MATOOT L. 1151 O6pOOKH OTPUMAHUX JAHUX 34CTOCOBYBAIN OIIHUCOBY, KOPET-
L{IIHY, PErpecifiiy Ta BapiallifiHy CTATUCTUKY.

PesynpraTu. Haityacrimoro nprunnoio CMYK/T 6yB xosenoxosnitias (73,6 %), piamnie — iHAypaTUBHUI [1aH-
Kpeaturt (7,7 %), CTEHO3 BEJIMKOT'O IyOJEHAJIbHOI'O COCOYKA (7,1 %) i cunapom Mipussi (2,9 %). Cepell malieHTiB
nepeBakanu KiHKU (57,8 %). CepeHitt Bik martieHTiB — (64,7 14,3) poky. Ce30HHI KOTMBAHHS TOCITITAITi-
3aLii 6y/M CTATUCTUYHO 3HavymuMmu (p <0,001): miky BiABHAYEHO B CiuHi, TpaBHi Ta jaucTONA/li. BHsasieHo
CTATUCTUYHO 3HAYYLY KOPEJILiIO MK piBHEM OUtipy6iHy Ta TpusaiicTio CMIKTL 1o rocnitanizanii (r=0,482;
P <0,001). YeTaHOBICHO HOCTYIIOBE 3pocTantst uactoru CMIKIT 3 2014 1o 2021 p. (R?=047).

BHCHOBKH. [JOOPOSIKICHA MEXAHIYHA JKOBTSHMI HANYACTIIIE CIIPUYMHEHA XOJIEIOXO0MITia30M. XapaKTrepHa
Ii3HA I'OCIIiTAIi3a11is, IO KOPEIIOE 3 BULIUM PiBHEM OUTipyOiHy. YCTAHOBIECHO YiTKy CE30HHICTb I'OCIITAII3a1Li,
1O MOYKE OyTH BUKOPHUCTAHO YIS IIOJMIIEHH TUTAHYBAHHS MEMYHOT JOITIOMOTH. YIIEepIIe B YKPAiHi y3araabHe-
HO AaHi npo CMYK/IT'y BEJMKIA KOTOPTi i3 BUK/IIOYEHHAM 3/I0AKICHAX BHITA/IKiB.

KIr0490Bi c10Ba: MEXaHiYHa >KOBTAHMIIA, XOJIEJOX0IITia3, JOOPOsKiCHA OOCTPYKIIis, CE30HHICTb, O6UTipyoiH,
IHIYypaTUBHUI ITAHKPCATHUT.
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Endoscopic clearance of common bile duct (CBD) stones and stenting for distal biliary obstruction are standard
treatments, but can fail in cases of large calculi or advanced malignancy. Laparoscopic choledochoduodenos-
tomy (LCCD) offers an internal bypass of the obstructed bile duct.

OBJECTIVE — to evaluate the safety and effectiveness of LCCD in patients with persistent CBD stones after failed
endoscopic clearance and in those with advanced malignant obstructive jaundice.

MATERIALS AND METHODS. We reviewed 55 patients who underwent LCCD at our center between 2018 and 2024.
Of these, 26 patients had large CBD stones not cleared by endoscopic retrograde cholangiopancreatography,
and 29 had unresectable distal malignant obstruction (pancreatic or ampullary carcinoma). All procedures were
performed laparoscopically using five trocars, with a longitudinal choledochotomy and duodenotomy, a side-
to-side biliary—enteric anastomosis hand-sewn with absorbable barbed sutures (V-Loc™ 3-0), and concurrent
cholecystectomy. Perioperative outcomes, complications, and follow-up results were analyzed.

REesurts. LCCD was completed successfully in all 55 patients with no conversions to open surgery. The mean
operative time was 76 minutes (range: 55—110 minutes). There were no major postoperative complications or
30-day mortality. The average hospital stay was 5.2+ 2.1 days. Stone patients had 92 % clearance of CBD stones
with no residual obstruction or recurrent cholangitis observed over a follow-up of up to 5 years. In the malignant
group, jaundice was effectively palliated in all cases, with no patient requiring repeat biliary bypass surgery during
their remaining life span.

Concrusions. Laparoscopic choledochoduodenostomy proved to be a safe and effective procedure for both
complex CBD stones after failed endoscopic retrograde cholangiopancreatography and for palliative relief of
malignant obstructive jaundice. The technique achieved durable biliary drainage with minimal morbidity and short
hospital stay. LCCD should be considered as an alternative when endoscopic management is unsuccessful or not
feasible, offering definitive resolution of CBD stones and excellent palliative outcomes in advanced malignancies.

KEYWORDS
laparoscopy, choledochoduodenostomy, common bile duct stone, malignant obstructive jaundice, biliary
bypass, endoscopic retrograde cholangiopancreatography failure.
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Choledochoduodenostomy (CDD), the surgi- Historically, open CDD was frequently employed
cal creation of a side-to-side anastomosis between  for large or recurrent CBD stones and distal biliary
the common bile duct (CBD) and the duodenum, obstructions before the endoscopic era [10]. How-
has long been recognized as an effective internal ever, with the advent of endoscopic retrograde chol-
drainage procedure for obstructed bile ducts [5]. angiopancreatography (ERCP) and improvements
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in laparoscopic CBD exploration, the use of CDD
declined, and its indications became more limited.
ERCP with endoscopic sphincterotomy and stone
extraction is now the first-line therapy for choledo-
cholithiasis, achieving CBD clearance in the major-
ity of cases [1]. Nevertheless, ERCP can fail in a sig-
nificant subset of patients — approximately 5—10 %
in various series — due to factors such as large or im-
pacted stones, challenging anatomy, or inaccessible
papilla. Furthermore, ERCP itself carries risks (e.g.,
pancreatitis, bleeding, perforation), and stones may
recur in up to 4—24 % of patients after endoscopic
treatment |3, 15].

In cases where ERCP fails to clear the duct, sur-
gical intervention becomes necessary to prevent
ongoing biliary obstruction and cholangitis. Tradi-
tionally, open surgical options include choledocho-
lithotomy with T-tube drainage or biliary-enteric
bypass. In the minimally invasive era, laparoscopic
approaches to the CBD have been developed [2].
Laparoscopic choledochoduodenostomy (LCCD)
is one such approach that can serve as a salvage pro-
cedure for difficult CBD stones that cannot be re-
moved endoscopically [5, 6]. Proponents of LCCD
note that it provides a definitive, internal drainage
solution for multiple or large stones and benign dis-
tal strictures while avoiding the morbidity of open
surgery and the repeated instrumentation associ-
ated with multiple ERCP attempts [9, 10]. CDD
creates a wide stoma between the dilated CBD and
duodenum, which can facilitate the passage of small
residual stones and prevent future stone impaction.
Reports have demonstrated low rates of recurrent
cholangitis or «sump syndrome» following CDD,
particularly when the gallbladder and cystic duct
are removed and the anastomosis is constructed
with an adequate diameter [8, 11]. Recent studies
and case series confirm that laparoscopic CDD is
feasible and safe in experienced hands, suggesting
this technique is a viable alternative for difficult or
failed endoscopic cases [8].

Malignant distal biliary obstruction is another
challenging scenario. Pancreatic head carcinoma
and ampullary carcinoma can cause advanced ma-
lignant obstructive jaundice (AMQ]J) in patients
who are often not candidates for curative resection
due to locally advanced disease or metastases. En-
doscopic biliary stenting (via ERCP or EUS-guid-
ed approaches) is the preferred palliative treatment
for malignant obstructive jaundice, but stent place-
ment is not always successful or sustainable [7].
Tumor bulk or prior surgical anatomy may prevent
successful stenting, and even when placed, stents
have a limited patency and frequently require re-in-
tervention due to occlusion. Surgical biliary bypass
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(such as hepaticojejunostomy or choledochojeju-
nostomy) offers more durable relief of jaundice, at
the cost of open surgery [17, 22]. A laparoscopic bil-
iary bypass, if achievable, could combine the long-
term patency of surgical anastomosis with the lower
morbidity of minimally invasive surgery. Laparo-
scopic choledochoduodenostomy has been explored
as an alternative palliative method for distal malig-
nant obstruction, effectively creating an internal
drainage route that bypasses the tumor [18]. Unlike
hepaticojejunostomy, a CDD keeps bile flow in the
upper gastrointestinal tract and avoids an entero-
enteric anastomosis, making it a simpler and more
physiological bypass in distal obstruction cases.
Early reports (mostly from high-volume centers in
recent years) indicate that laparoscopic biliary by-
pass for malignancy is associated with high success
in jaundice relief, low complication rates, and no
need for external drainage tubes [18, 20].

Despite these potential advantages, LCCD re-
mains a specialized procedure that is not yet widely
adopted. The technical challenge of intracorporeal
suturing for a biliary-enteric anastomosis has been
a barrier, but advances such as barbed sutures and
increased laparoscopic expertise are overcoming
this hurdle. To date, most published experience
with LCCD has been limited to small series or case
reports [5, 8, 12]. In this context, we present our
single-center experience with LCCD in two dis-
tinct patient groups: (1) those with large or refrac-
tory CBD stones after failed ERCP and (2) those
with advanced malignant obstructive jaundice due
to unresectable tumors. We report the perioperative
outcomes, long-term follow-up, and clinical effec-
tiveness of LCCD in these populations.

OBJECTIVE — to evaluate the safety and effec-
tiveness of LCCD in patients with persistent CBD
stones after failed endoscopic clearance and in those
with advanced malignant obstructive jaundice.

Materials and methods

Study Design and Patients: This study isa retrospec-
tive analysis of all patients who underwent LCCD at
our tertiary referral center between 2018 and 2024.
A total of 55 patients were identified. Indications
for LCCD fell into two categories. Group 1 (Benign
Stones): 26 patients had persistent choledocholi-
thiasis (CBD stones) that could not be removed via
ERCP. These cases typically involved large (giant:
25-35 mm) CBD stones or multiple stones in a di-
lated duct, where endoscopic extraction had failed
due to stone size, impaction, or challenging anato-
my (such as a diverticulum or stricture preventing
papilla access). Group 2 (Malignant Obstruction):
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29 patients had advanced malignant obstructive
jaundice caused by distal bile duct compression
from unresectable malignancies. This group includ-
ed patients with pancreatic head carcinoma and
those with ampullary carcinoma with distal CBD
involvement. All malignancies were confirmed via
imaging and/or biopsy, and a multidisciplinary tu-
mor board had deemed them unsuitable for curative
resection. In these patients, palliative biliary bypass
was indicated either due to failed endoscopic stent-
ing or because a surgical bypass was preferred for
longer-term relief of jaundice.

Preoperative Preparation

All patients underwent preoperative laboratory
evaluation and imaging. The presence of CBD di-
lation was confirmed in all cases (a dilated biliary
tree was a prerequisite for CDD to ensure a size-
able anastomosis). In Group 1, the mean stone size
and number varied (data not shown); many had
stones>15 mm or multiple stones. In Group 2,
the level of obstruction was distal (no hilar tumors
were included), and some patients had plastic stents
placed during prior ERCP attempts, which were ei-
ther ineffective or had occluded. Patients with chol-
angitis received antibiotics and, if necessary, tempo-
rary percutaneous biliary drainage before definitive
surgery. All patients provided informed consent for
laparoscopic surgery with the understanding that
conversion to open surgery could be required if dif-
ficulties arose.

Surgical Technique

All procedures were performed under general an-
esthesia with the patient in the supine position.
A standard 4-trocar configuration was used in all
cases (including epigastric, subcostal, and right
flank ports to allow optimal access to the hepatic
hilum and duodenum). First, a laparoscopic chole-
cystectomy was performed (in patients with a gall-
bladder in situ) as part of the procedure. Cholecys-
tectomy serves two purposes: it prevents potential
future gallstone issues and eliminates the cystic
duct, thereby reducing the risk of sump syndrome
from an undrained gallbladder remnant. Next, the
hepatoduodenal ligament was carefully dissected to
expose the dilated CBD. The first part of the duo-
denum was mobilized only if needed. In our series,
a full Kocher’s maneuver was not routinely required
because the duodenum was typically reachable for
anastomosis without extensive mobilization.

A longitudinal choledochotomy approximately
2-3 cm in length was made on the anterior wall
of the CBD, usually just above the duodenum.
A matching longitudinal duodenotomy was created
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on the anterior wall of the duodenum (first or second
portion) adjacent to the CBD incision. In Group 1
(stones), before proceeding to the anastomosis, we
ensured clearance of stones from the CBD. Stones
were removed through the choledochotomy by us-
ing a flexible choledochoscope and graspers/bas-
kets as needed, or by flushing saline through the
cystic duct stump or choledochotomy. In some in-
stances, very large stones were fragmented using
a lithotripter device for removal. Once the duct was
cleared of calculi, attention turned to creating the
bilio-duodenal anastomosis.

The CDD anastomosis was fashioned in a side-
to-side manner. We performed a single-layer hand-
sewn anastomosis using a running barbed suture
(absorbable 3—0 V-Loc™). A continuous poste-
rior row of suturing was done first: the suture was
started at the rightmost end of the incision (proxi-
mal side) and ran toward the leftmost end (distal
side) to approximate the posterior walls of the CBD
and duodenum. After completing the posterior wall,
the suture was tied or locked. A second continuous
suture was then used for the anterior wall in a simi-
lar fashion, creating a watertight anastomosis. We
found that the barbed suture allowed effective tis-
sue approximation without the need for frequent
knot tying, streamlining the construction of the
anastomosis. Care was taken at the corners of the
incisions to avoid leakage (adding an extra stitch
or two at the ends if necessary). The resulting anas-
tomosis was roughly the full length of the choledo-
chotomy (approximately 2 c¢m), providing a wide
stoma. A closed-suction drain (Jackson-Pratt) was
placed near the anastomosis in all cases as a precau-
tion to detect any early bile leak.

After ensuring hemostasis and clean irrigation, all
port sites were closed. No T-tube or internal stent
was used across the anastomosis in our series (un-
like some techniques that use a T-tube as a bridging
stent, we relied on meticulous suturing and omen-
tal coverage of the anastomosis to prevent leakage).
The gallbladder specimen and any retrieved stones
were removed through an enlarged umbilical port
incision using a specimen bag.

Postoperative Care and Follow-up

Patients were typically extubated in the operat-
ing room and sent to the surgical ward. Standard
postoperative management included analgesia and
early mobilization. The nasogastric tube (if placed)
was removed at the end of surgery or on the first
postoperative day. A liquid diet was started on post-
operative day 1 or 2 once bowel function resumed.
The abdominal drain was monitored and removed
within 2—4 days if no significant bile leakage was
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observed. Liver function tests were checked daily
for the first few days to monitor bilirubin trends.
Criteria for discharge included adequate pain con-
trol with oral analgesics, tolerance of diet, and no
signs of complications.

Patients in the malignant group were also moni-
tored by the oncology service for any further adju-
vant therapies or hospice care, but importantly, we
tracked whether any biliary re-intervention was
needed post-LCCD. All patients had scheduled
follow-up visits at one month post-surgery, then at
three-month intervals for the first year, and every
6—12 months thereafter (stone patients continued
long-term follow-up up to 5 years, whereas malig-
nant patients often had follow-up until death). At
follow-up, clinical status, liver function tests, and
ultrasound or CT imaging (when indicated) were
reviewed to assess the patency of the biliary-enteric
anastomosis. We defined a successful outcome as
relief of biliary obstruction without the need for
additional biliary drainage procedures. Any com-
plications were classified using the Clavien-Dindo
grading system for surgical complications.

Results

Patient Characteristics

A total of 55 patients underwent LCCD during the
study period (38 women and 17 men). The overall
mean age was 67.8 £ 8.6 years (range 50—85 years),
reflecting an older patient population in both groups.
Table 1 summarizes the baseline demographics and
characteristics of the two patient groups. Patients in
the stone group (Group 1, n=26) had a mean body
mass index (BMI) of 28.4+4.5 kg/m? whereas
those in the malignant group (Group 2, n=29) had
a slightly lower mean BMI of 26.5 + 3.5 kg/m?. The
gender distribution showed a female predominance
in both groups, more pronounced in the benign

Table 1. Baseline patient characteristics by group

stone group (approximately 77 % female), consis-
tent with the higher incidence of gallstone disease
in women. In the malignant group, about 62 % were
female. The diagnoses in the malignant cohort in-
cluded pancreatic head carcinoma (the majority of
cases) and ampullary carcinoma; all had distal CBD
obstruction causing significant jaundice. Prior to
LCCD, 26,26 stone patients had one or more failed
ERCP attempts at stone extraction, and 19,/29 ma-
lignant patients had attempted endoscopic stenting
that was unsuccessful or not durable (the remain-
ing malignant cases proceeded directly to surgical
bypass due to tumor anatomy or recurrent stent oc-
clusion). All patients had dilated CBD on imaging,
with a median CBD diameter of ~19 +3 mm in the
stone group (due to chronic obstruction by stones)
and 22 + 5 mm in the malignant group (due to distal
tumor blockage). There were no significant differ-
ences in age between the groups. Comorbid condi-
tions (such as cardiovascular disease or diabetes)
were common given the age range, but these were
well-managed and did not preclude laparoscopic
surgery.

Intraoperative Findings

All 55 procedures were completed fully laparoscopi-
cally, with no conversions to open surgery. The lapa-
roscopic exposure of the CBD and duodenum was
generally straightforward, given the prior biliary
dilation; adhesions from cholangitis were present in
a few cases but were manageable. In the stone group,
multiple CBD stones were encountered in 12 pa-
tients, while single large stones were observed in 14
patients. Successful stone clearance was achieved in
24 out of 26 cases through choledochotomy using
choledochoscopic guidance and retrieval tools. In two
cases, a large stone was fragmented in situ to facilitate
removal. The duodenum was accessible for all anas-
tomoses without needing a full Kocher mobilization

Characteristic Stones group (n=26)  Malignant group (n=29)  All patients (n=>55)
Age, years (mean = SD) 66.1+9.5 69.3+£7.8 67.8+8.6
Female 20 (76.9 %) 18 (62.1%) 38 (69.1%)
Male 6(23.1%) 11 (37.9%) 17 (30.9%)
Body mass index, kg/m? (mean = SD) 28.4+4.5 26.5+3.5 27.4+4.0
S L CBD st Dl o :
Pancreatic carcinoma - 20 (69 %)* -
Ampullary carcinoma - 9 (31%)* -

Note. * Breakdown of malignancy types in Group 2 (approximate proportions; all had distal CBD involvement).
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in our series, which helped save operative time. Anas-
tomosis construction was smooth in all cases — the
use of continuous barbed sutures enabled secure clo-
sure without difficulty. There were no intraoperative
complications such as significant bleeding or injury
to surrounding structures. Estimated blood loss was
minimal (median ~50 mL, none exceeding 200 mL).
No patients required intraoperative transfusions. All
patients had a cholecystectomy completed; in sev-
eral malignant cases, the gallbladder was distended
(Courvoisier’s sign) and filled with bile, which was
removed without incident.

The mean total operative time for the entire co-
hort was 76 minutes (range: 55—110 minutes). This
reflects the streamlined nature of the combined
procedure (cholecystectomy + CDD) in our hands.
Group-wise, the operative times were not markedly
different — stone cases involved time for stone ex-
traction, but malignant cases occasionally involved
more time dissecting around a tumor; overall, both
groups averaged roughly 1 hour to 1 hour 20 min-
utes. As experience was gained, later cases were on
the shorter end of the range, with some LCCD pro-
cedures being completed in under 60 minutes.

Postoperative Outcomes: Recovery was general-
ly rapid and uneventful. There were no major post-
operative complications (defined as Clavien-Dindo
grade III or above) in this series (0 % major mor-
bidity). In particular, no anastomotic leaks were de-
tected: drain outputs were minimal and not bilious,
and no patient developed peritonitis or required
re-operation. Two patients (3.6 %) experienced mi-
nor complications: one patient had a mild ileus that
prolonged their nasogastric decompression by one
day, and another developed a superficial port-site
infection managed with antibiotics and local care.
Importantly, there were no instances of postop-
erative cholangitis or pancreatitis. All patients had
improved liver function tests after surgery; in the
malignant group, serum bilirubin levels declined
dramatically within the first week post-op as bile
flow was restored internally. The average length of
hospital stay was 5.2 +2.1 days. This phase includ-
ed routine post-surgical observation; many patients
(especially those with stones) were fit for discharge
by postoperative days 3—5. Malignant cases some-
times stayed a day or two longer for optimization or
arrangement of follow-up care, but there was no sig-
nificant difference in the mean stay between groups.

There was no 30-day mortality in this series. All
55 patients survived to hospital discharge. One el-
derly patient in the malignant group (with meta-
static pancreatic cancer) died 3 months later due to
progression of cancer, but had no biliary issues in
the interim.
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Follow-up Results

All patients underwent postoperative follow-up to
assess long-term effectiveness. In Group 1 (CBD
stones), follow-up duration ranged from 6 months for
the most recent cases up to 5 years for those operated
on in 2018 (mean follow-up was 3 years). None of the
stone patients had any recurrence of CBD stones or
cholangitis during follow-up. They remained symp-
tom-free (no jaundice, no biliary pain). Follow-up im-
aging (ultrasound or MRCP in some cases) showed
a patent CDD with no dilation of intrahepatic ducts.
Notably, no patient in the stone group developed evi-
dence of «sump syndrome» or biliary gastritis. The
surgical anastomosis provided durable drainage, with
no late strictures observed in the CDD anastomosis.
One patient in the stone group did have an unrelated
issue (a ventral hernia repair) two years later, but
their biliary tract remained healthy.

In Group 2 (malignant obstructive jaundice),
follow-up was limited by the patients’ overall prog-
nosis. Nonetheless, the palliative benefit of LCCD
was maintained in all 29 patients until the end of
follow-up. Jaundice and pruritus resolved in all
cases after surgery and did not recur, indicating
sustained biliary decompression. No patient re-
quired a repeat biliary intervention, such as anoth-
er bypass or stenting. Three patients lived beyond
one year post-surgery (survival of 15, 19, and 26
months, respectively, with diagnoses of ampullary
carcinoma or slower-progressing pancreatic can-
cer). These longer-term survivors had no episodes
of cholangitis or biliary obstruction; the LCCD
anastomosis remained functional throughout. The
majority of the malignant group (particularly those
with pancreatic head cancer) succumbed to their
disease within 7—13 months of surgery due to tu-
mor progression or systemic causes, but critically,
none suffered recurrent biliary obstruction. For the
time they survived, they were free of the need for
external biliary drains or repeat hospitalizations
for stent occlusions. This outcome underscores that
LCCD provided an effective one-time solution for
biliary drainage in this palliative context.

Overall, the results demonstrate that LCCD
achieved its intended goals in both groups: definitive
clearance of stones and prevention of cholangitis in
the failed-ERCP patients, and sustained relief of
jaundice in the advanced malignancy patients, with
very low complication risk (Table 2). Both the stone
and malignant groups benefited from the minimal-
ly invasive approach, with short hospital stays and
avoidance of more morbid open surgeries or external
drainage devices. The high success rates and lack of
major complications in our series support LCCD as
areliable technique in these challenging situations.
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Table 2. Surgical outcomes for patients undergoing
LCCD (combined results)

Indicator Result

Operative time, minutes 76 (range: 55—110)

Conversion to open surgery 0 patients
Intraoperative blood loss, mL Zggnrgf;(ga()%)
Postoperative hospital stay, 59491

days (mean = SD)

Major complications (Clavien>3) 0

2 (3.6 %) —no bile

Minor complications (Clavien 1-2) T

30-day mortality 0 patients

Stone clearance rate (Group 1) 92 % (24,26 patients)

Jaundice relief rate (Group 2) 100 % (29/29 patients)

Discussion

This study highlights the efficacy of LCCD as a ver-
satile solution for two complicated clinical scenar-
ios: refractory bile duct stones and palliative man-
agement of distal malignant obstruction. Our key
findings were that LCCD achieved a 100 % rate of
biliary decompression in both contexts. Moreover,
this was accomplished with zero perioperative mor-
tality and no major complications, attesting to the
safety of the procedure in experienced hands. The
mean operative time (~76 minutes) and hospital
stay (=5 days) in our series indicate that LCCD can
be performed efficiently with a quick postoperative
recovery. These outcomes compare favorably with
historical results from open surgery and align with
other recent reports of laparoscopic biliary bypass.
For instance, P. Senthilnathan et al. [19] reported
that laparoscopic CBD exploration with CDD was
safe and effective after failed ERCP, yielding stone
clearance in all patients with a median hospital stay
of 5 days. Our findings reinforce that laparoscopic
CDD is areliable salvage technique when endoscop-
ic stone extraction is unsuccessful.

One of the remarkable aspects of this study is the
absence of bile leaks or anastomotic complications.
Biliary-enteric anastomosis, especially to the duo-
denum, traditionally raised concerns for leak or fis-
tula. However, with careful technique, we observed
no leaks; this mirrors other laparoscopic series
where leak rates have been low (on the order of 3%
or less) and typically managed conservatively [8, 9,
11]. In our practice, several technical factors likely
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contributed to secure anastomoses: the use of a lon-
gitudinal incision (~2 ¢m) on both the CBD and
duodenum to create a wide stoma, a tension-free
alignment of the two structures (a key principle to
prevent leaks/strictures), and the use of continuous
barbed sutures which provided even distribution
of tension and a water-tight seal. We also routinely
placed an omental patch over the completed anas-
tomosis (by laying a tongue of the greater omentum
between the CBD and duodenum) to augment heal-
ing, similar to strategies reported by T. Lianyuan et
al [14]. These steps likely minimized the risk of leak-
age. Our zero leak rate is comparable to the report
by T. Lianyuan et al. [14] on laparoscopic bridge
CDD for malignant jaundice, where only 1 out of
35 patients (2.8 %) had a bile leak, which was con-
trolled nonoperatively. The low complication pro-
file of LCCD in our series and others underscores
that, far from being an experimental procedure, it
is a mature and safe technique when performed by
surgeons adept in advanced laparoscopy.

In the context of persistent choledocholithiasis
(Group 1), our results demonstrate that LCCD of-
fers a definitive one-stage solution. All 26 patients
who had failed ERCP for large CBD stones were
rendered stone-free in 24 patients, with no evi-
dence of recurrent stones on follow-up. By creating
a side-to-side biliary outflow tract into the duode-
num, LCCD effectively prevents future stone im-
paction by giving any new stones a large conduit
to pass into the intestine. This is an advantage over
simple T-tube drainage or repeat ERCP attempts.
The long-term patency of the CDD in our series
(no strictures or sump syndrome up to 5 years) is
consistent with prior studies that found very low
rates of recurrent cholangitis or sump syndrome af-
ter CDD [8, 13]. Sump syndrome — characterized
by stagnation of debris in the distal bile duct rem-
nant — was historically a concern, but in practice it
appears to be quite rare with modern surgical tech-
nique [4]. In our patients, removal of the gallblad-
der and cystic duct and creation of a wide stoma
likely mitigated any tendency for debris accumula-
tion. Literature supports that properly performed
CDD has a<5% incidence of recurrent cholangi-
tis [10], and our experience of 0% cholangitis re-
inforces that. Additionally, we did not observe any
case of duodenal content reflux causing symptoms.
Some degree of biliary-enteric reflux is inevitable,
but it did not translate into clinical cholangitis in
our cohort, echoing other reports that found reflux
cholangitis to be uncommon and often related more
to anastomotic stricture than to the reflux itself.

Compared to alternative surgical approaches for
difficult stones (such as laparoscopic trans-cystic or
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trans-ductal exploration with T-tube), LCCD has
the benefit of providing an internal drainage route
with no external appliances. Patients avoid the dis-
comfort and infection risk of a T-tube and do not
require a second procedure for tube removal. Our
findings support that when ERCP fails (which hap-
pens in about 4—10% of CBD stone cases) [16],
proceeding to a laparoscopic surgical solution can
be done in the same hospital stay with excellent
outcomes. Importantly, none of our stone patients
needed any further ERCP or surgery after LCCD —
a testament to the durability of the procedure. This
spares patients the cycle of repeat endoscopic at-
tempts or chronic interventions. Other authors
have reported similarly that LCCD definitively re-
solves choledocholithiasis in challenging cases, with
one review noting a 100 % CBD clearance and only
~1% recurrence in mid-term follow-up [11, 19].
Thus, our study adds to the growing evidence that
laparoscopic CDD is an effective permanent cure for
choledocholithiasis in the subset of patients where
standard endoscopic methods are insufficient.

In the malignant obstructive jaundice group,
LCCD functioned as a palliative bypass with excel-
lent results. Relief from jaundice was universal and
maintained until patient deaths or the last follow-
up, without any need for stent placements or reop-
erations. This is particularly noteworthy because
managing biliary obstruction in advanced cancer
can often be a recurrent challenge due to stent oc-
clusions. By performing a surgical bypass, we es-
sentially eliminated the issue of stent clogging. Our
outcomes mirror those reported by recent studies
on laparoscopic biliary bypass for malignancy. For
example, a two-center study from China [14, 23]
on 35 patients with advanced malignant jaundice
found that laparoscopic CDD had a 100 % techni-
cal success rate, with significant bilirubin reduction
postoperatively and no instances of delayed chol-
angitis or anastomotic stricture during follow-up.
They concluded LCCD is a safe and efficient pal-
liative surgery for these patients. Our series, with
29 malignant cases, represents one of the larger
single-center Western experiences and reinforces
those conclusions. The avoidance of external biliary
drains in these often frail patients is a major ben-
efit of LCCD — external drainage via percutaneous
catheters can lead to electrolyte imbalances, infec-
tion, and decreased quality of life with a catheter in
place. In contrast, internal drainage via LCCD al-
lowed our patients to be free of tubes, eat normally,
and have stable biliary decompression.

It is worth comparing LCCD to the more con-
ventional surgical bypass for distal biliary ob-
struction, which is a hepaticojejunostomy (HJ) or
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choledochojejunostomy. While HJ is a well-estab-
lished operation, doing it laparoscopically is com-
plex, and open H]J carries significant morbidity in
the context of advanced cancer. LCCD, by anasto-
mosing to the duodenum, is less invasive — no in-
testinal anastomosis or Roux-en-Y limb is required
[18]. This makes the procedure shorter and poten-
tially lowers the risk of postoperative complications
like delayed gastric emptying. Indeed, our mean op-
erative time of ~76 minutes for LCCD is far shorter
than typical times reported for open surgical bypass
(often 2—3 hours). Even within our series, the ma-
lignant cases had average operative times around or
under 1 hour once the surgical team was past the
initial learning curve, which is remarkably efficient
for a biliary bypass. T. Lianyuan et al. [ 14] described
that after about 13 cases, their operative time pla-
teaued around 60 minutes as well. Thus, once the
learning curve is overcome, LCCD can be complet-
ed in roughly an hour, making it very competitive
with endoscopic or percutaneous alternatives in
terms of procedure time, but with the advantage
of a one-time, durable fix. Furthermore, we had no
conversions to open, reflecting that with proper
patient selection (distal obstruction, dilated duct)
and technique, laparoscopic access is sufficient to
perform the bypass in essentially all cases.

Our study also underlines the importance of
concomitant cholecystectomy during LCCD. We
removed the gallbladder in all patients to eliminate
the possibility of the gallbladder acting as a reser-
voir for bile and stones (so-called «sump»). Some
older series of open CDD noted sump syndrome,
particularly when the gallbladder and cystic duct
were left in situ [10]. By doing cholecystectomy, we
likely contributed to the zero incidence of sump-
related problems. Additionally, removing the gall-
bladder addresses any gallstones that might be
present (and indeed, in many of our stone-group
patients, cholecystectomy was indicated due to
cholelithiasis). This comprehensive approach
aligns with modern surgical teaching that any bili-
ary bypass for benign disease should include chole-
cystectomy to prevent future issues.

While interpreting the positive outcomes of
LCCD, it is important to consider patient selection
and limitations. The success of CDD hinges on hav-
ing a distal obstruction (whether stone or tumor)
with a sufficiently dilated proximal duct. We did
not include patients with hilar cholangiocarcinoma
or small nondilated ducts, as those are not suitable
for CDD. In high biliary obstruction, other tech-
niques like hepaticojejunostomy or multiple stents
would be needed. Also, our malignant group was
limited to distal lesions, so our results specifically
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support LCCD in that context. Patients with very
short life expectancy (just a few weeks) might still
be better served with a quick endoscopic or percu-
taneous stent rather than surgery; however, all our
malignant patients were expected to live at least
a couple of months and had either failed stenting
or were deemed likely to benefit from a longer-term
solution. The threshold for choosing surgical bypass
over stents in malignant cases remains individual-
ized: factors include predicted survival, performance
status, and local expertise. Our data suggest that if
a patient is a reasonable surgical candidate and has
a life expectancy beyond a few months, performing
an LCCD can spare them recurrent endoscopic pro-
cedures and maintain biliary patency throughout
their remaining life. This is supported by studies in-
dicating that surgical bypass has superior long-term
patency compared to stents, especially if survival
exceeds 6—-12 months [20].

We acknowledge some limitations of this study.
It was a retrospective analysis without a control
group. We did not directly compare LCCD out-
comes to alternative treatments (such as repeat
ERCP, open surgery, or percutaneous drainage)
in a randomized fashion. However, given the sce-
narios (failed ERCP or unresectable cancer), ran-
domization would have been ethically difficult; our
patients received the treatment deemed necessary
after standard care had failed or was not an option.
Another limitation is the relatively small sample
size, especially for subgroup analyses. While 55
patients is a respectable series for this uncommon
procedure, subgroup comparisons (e.g., minor dif-
ferences in operative time or hospital stay between
stone vs. malignant cases) were not statistically
analyzed. Nonetheless, the uniform success across
all patients is a strength in itself. Follow-up for the
stone group was robust (up to 5 years), confirming
durability, but follow-up for malignant patients was
inherently shorter due to their disease — we cannot
comment on anastomosis patency beyond 2 years
in malignancy, since few survived that long. That
said, in the palliative setting, maintaining patency
for the duration of patients’ lives (as we achieved)
is the relevant measure of success.

In summary, LCCD proved to be an effective,
safe, and durable solution for persistent biliary ob-
struction in both benign and malignant contexts.
It essentially converted what would otherwise be
chronic problems requiring multiple interventions
into a one-time fix. The procedure leveraged the
advantages of minimally invasive surgery — less
postoperative pain, quick recovery, and short hos-
pitalization — without compromising on the ef-
fectiveness of biliary drainage. Given our positive
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experience, we advocate that LCCD should be
considered more often, especially at centers with
advanced laparoscopic expertise, when confronted
with large irretrievable CBD stones or when facing
a distal biliary obstruction that cannot be stented.
The surgical community’s initial reservations about
laparoscopic biliary-enteric anastomosis are being
dispelled by results like ours and those in the lit-
erature. As techniques continue to improve, we an-
ticipate that LCCD and similar minimally invasive
biliary bypasses will become standard alternatives
in the algorithm of biliary disease management.

Conclusions

Laparoscopic choledochoduodenostomy is a safe
and minimally invasive procedure that provides
effective internal biliary drainage in patients with
complex CBD stones and malignant obstruction. In
our series of 55 patients, LCCD achieved high suc-
cess rates without major complications or the need
for reintervention. Its durability and rapid recovery
support its use as a definitive option when endo-
scopic methods fail. LCCD should be considered
a valuable alternative in the surgical management
of difficult biliary conditions.
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EdeKTuBHICTD JIAIIaPOCKOIIIYHOI XOJIE€A0XO0YOAEHOCTOMI1
IIPH JIIKYBAHHI KAMEHIB y 3arajJibHil >KOBYHII IIPOTOLI],

IO IIEPCHUCTYIOTD, i IIPOIrPECYBAHHI 3/I0OAKICHOL
OOCTPYKTHUBHOI *KOBTSAHUII{

B. B. Ipyo6Hik, 10. B. Ipyo6Hik, B. B. Libamenko, M. IO. IpyoHik, B. B. Ipyonuk

OpiechKuil HaIliOHATIBHUI MEIMTYHMIA YHIBEpCUTET

EH/IOCKOIIIYHE BUIAJICHHS KAMCHIB i3 3araJIbHOL YKOBYHOI NPOTOKU (3)KII) Ta CTEHTYBAHHS IPU JUCTAIBHIN
OutiapHift OOCTPYKIII € CTAHJAPTHUMU METOJAMH JIKYBAHHS, AJI€ MOXKYTh OyTH HEE(DEKTUBHUMU Y BUIAJKAX
BEJIMKHUX KOHKPEMEHTIB 460 3JI0SIKICHOI'O IIPOLIECY, IO MPOrpecye. JIanapOoCKOIiuHa XOIEeAOXOAYOACHOCTOMIS
(JIXD) € anbTEpHATUBHHUM METO/IOM, 110 320€3I1€4y€ BHYTPILIHE HITYHTYBAHHS JKOBYHOI IIPOTOKU 3 OOCTPYKIIEIO.

Mera — OuiHNUTU Oe3MeUHICTh Ta ePeKTUBHICTb JIX]] v nanienTis i3 kamenamu B 3)KI1, 10 NEPCUCTYIOTH ITCI
HEB/IAJIOIO €HJJOCKOIIIYHOI'O JIIKYBAHHS, T4 Y XBOPHUX 31 3/I0SIKiCHOIO OOCTPYKTUBHOIO JKOBTSAHHIICIO, 11O IIPOIPECYE.

Marepiagau Ta MeTogH. [IpoaHasi30BaHO MiCAONEPALiFHI PE3Y/IBIaTH, YCKIAJHEHHS Ta JIaHi CIIOCTEPEKEH-
Hs1 55 nanieHTiB (38 xKiHOK Ta 17 4OJIOBIKiB, BikoM 50—85 pokiB (cepe/Hiit Bik — (67,8+8,6) pOKY), AKUM Gy/I0
BUKOHAHO JIX]] y HAIIIOMY TIeHTpi B riepion i3 2018 10 2024 p., i3 HuX 26 Manu Benuki kameni B 3)KI1, ski He B1a-
JIOCSA BUAAJIUTH 32 JOIIOMOT'OIO €HZOCKOIIIYHOI PETPOrPAHOT XOIaHTioNaHKpeaTorpadii, 29 — nepesexkrabdesin-
HY JHUCTAIbHY 3/I05IKiCHY OOCTPYKLIO (PaK HMiIUIYHKOBOI 341031 460 aMityinu Parepa). Yei onepartii IPOBOAIIN
JIAMTAPOCKOIIYHO 3 BUKOPHUCTAHHAM ITSITU TPOAKAPIB, MOJOBXKHBOI XOIEIOXOTOMII Ta yO[eHOTOMIl, 6i9HOTO
XOJIEJOXOAYOAEHAILHOI'O aHACTOMO3Y, BUKOHAHOI'O BPY4YHY PO3CMOKTYBAILHUMU IBamu (V-Loc™ 3—0), Ta
OJJHOYACHOI XOJICIIUCTCKTOMII.

PesyabraTH. VCi 55 omnepaniil yCIilmHO BUKOHAHO JIAMAPOCKOIYHO 6€3 HEOOXiJHOCTI mepexony 10 Bif-
Kpuroi onepartii. Cepe/iHiit yac onepariii craHoBus 76 XB (Big 55 10 110 xB). CepHO3HUX MiC/SIONECPAIHHHIAX
YCKIQHEHD 400 JIETAIBHOCTI TpoTaroM nepmux 30 ai6 He 3apikcoBano. CepeHsa TPUBAIICTb FOCITATi3a1ii
cranoswna (5,2+21) nobu. V nanienTis i3 kameHamu B 3KI1 1ocArHyTo 92 9% OYHIIEHHS IPOTOKU 6€3 3aIHIII-
KOBOI OOCTPYKIIii 460 PEIUINUBY XOJIAHTITY IPOTATOM 5-pidHOIO NEPIiOAy CIOCTEPEKEHHS. V TPy NAlli€HTIB
3i 37I0AKICHOIO OOCTPYKIIEIO KOBTAHUIIIO €(DEKTUBHO KYIIOBAHO B YCiX BHUIIAAKaX. KOOHOMY HE 3HAIOOMIOCH
IIOBTOPHOI'O XipypriYHOIO BIPYYaHHA HA XKOBYHUX [UIAXAX.

BHCHOBKH. JIAIIapOCKOMIIYHA XOIETOXOAYOICHOCTOMISI € 6€3NEUYHNUM Ta €(DEKTUBHUM METOAOM JIIKYBAHHS SIK
Y CKJI4THUX BUITA/IKAX XOJIEAOXOIITia3y MiC/IA HEBAAIO! EHAOCKONIYHOI PETPOIPAIHOL XOIAHTIOMAHKPEATOTPA-
(pif, TAK i Y1 MATIATUBHOT'O YCYHEHHS 3JIOAKICHOT OOCTPYKTUBHOI XKOBTAHMLIL. LI METOIMKA 3206€31e4ye TPUBAJIE
OiniapHe BiIBENEHHA 3 MiHIMAJIBHOIO KUIBKICTIO YCKIAJAHEHb i KOPOTKMM IEPIOJOM TOCHiTasizarii. Jlamapo-
CKOMIYHY XOJIEAOXOAYOACHOCTOMIIO CJIiJl PO3IISIATH SIK AJIBTEPHATUBY 34 HEMOMJIMBOCTI 460 HEE(PEKTUBHOCTI
€HJJOCKOITIYHOTO JIIKyBAHHS1, OCKUJIBKY BOHA 316€311€4Yy€ OCTATOYHE BUPIIIIEHHS IIPOOIEMU OOCTPYKILiI TA AKICHY
HATATUBHY JOIIOMOL'Y IIPH OHKOJIOTTYHHX 3aXBOPIOBAHHAX.

KiIro4oBi ¢j10Ba: Jar1apOCKOIlis, XOAEJOXOAYOAEHOCTOMIS, KAMEH]I B 3araJIbHil JKOBYHIN IIPOTOLL, 37I0KiCHA
OOCTPYKTHBHA JKOBTSHUI, OUliapHE IIyHTYBAHHS, HEBJJAUa €H/IOCKOIIIYHOI PETPOTPAHOI XOMAHTiOIaHKPEA-
TOrpadii.
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Acute infected necrotizing pancreatitis is a life-threatening complication. Over the past 25 years, the introduc-
tion of minimally invasive techniques has significantly improved treatment outcomes. However, variations in
disease progression, anatomical characteristics, and the need for optimal personalized invasive strategies remain
subjects of ongoing debate.

OBJECTIVE — to evaluate and compare the treatment outcomes of acute infected necrotizing pancreatitis with
peripancreatic and combined (parenchymal + peripancreatic) lesions, using endoscopic transluminal interven-
tions versus the traditional «step-up» approach.

MATERIALS AND METHODS. A retrospective study involving 67 patients (mean age — 50.5 + 10.9 years) was conducted
from 2021 to 2024. Group 1 (n=28) underwent endoscopic transluminal interventions (ETT), including endo-
scopic necrosectomy when necessary, while Group 2 (n=39) was treated using the traditional «step-up» approach,
which involved percutaneous drainage (PD) and open necrosectomy if indicated. There were no significant dif-
ferences between the groups in baseline characteristics or in the size of the walled-off pancreatic necrosis (WON).
Clinical success was categorized as complete, partial, or absent. Statistical analysis was performed using y? and the
Mann-Whitney U test.

REesurts. The ETI group required fewer repeat procedures: a single procedure was sufficient for 50 % of patients
in Group 1, whereas in Group 2, the majority of patients needed > 3 interventions (p=0.013). Complete clinical
success was achieved in 64.3 % of patients in Group 1, compared to only 25.6% in Group 2 (p=0.004). Exter-
nal pancreatic fistulas occurred only after PD (12.8 %, p=0.049). The mortality rate in the ETI group was lower
(10.7 % vs. 23.1 %), although this difference was not statistically significant (p=0.193). Additionally, Group 1 had
a shorter average hospital stay (56.2+27.2 days) compared to Group 2 (63.4+23.7 days).

Concrusions. Endoscopic transluminal interventions within a multidisciplinary «step-up» approach are safer
and more effective than isolated percutaneous drainage. ETT reduce the need for repeat interventions, lower the
incidence of complications, and contribute to improved clinical outcomes in cases of acute infected necrotizing
pancreatitis. PD and ETI are not mutually exclusive and can be incorporated into hybrid treatment strategies.

KEYWORDS
acute infected necrotizing pancreatitis, localized necrotic collection, endoscopic transluminal necrosectomy,
percutaneous drainage.
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In approximately 20 % of cases, acute pancreatitisis prompt invasive treatment. Although open surgical
complicated by necrosis, and secondary infection de-  necrosectomy remains an effective treatment option,
velops in 30—70 % of these cases [16, 17, 26]. Acute it is frequently associated with severe complications
infected necrotic pancreatitis (AINP) is associated such as organ dysfunction, pancreaticocutaneous
with a high mortality rate (up to 30 %) and requires fistulas, and prolonged hospitalization [32].
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The contemporary management of AINP has
evolved from open necrosectomy to a minimally
invasive «step-up» approach, beginning with initial
drainage followed by necrosectomy if indicated [2,
3, 8, 31]. Percutaneous drainage (PD), a minimally
invasive procedure, was widely adopted in the early
2000s [7, 27]. Between 2009 and 2012, endoscopic
transluminal interventions (ETI) gained increasing
adoption as part of this treatment paradigm [ 10, 22].

Currently, PD and ETTI form the basis of the mod-
ern «step-up» approach for AINP, significantly re-
ducing complication rates and mortality compared
to open surgical procedures [2, 6, 15, 21, 31]. How-
ever, the choice of the optimal minimally invasive
method remains a subject of ongoing debate. For
instance, M. Jagielski et al. [14] reported that PD
as monotherapy is successful in 44—56 % of patients
but is associated with complications in 28—71 %
of patients. Conversely, cohort analysis have dem-
onstrated higher effectiveness of ETI as an initial
treatment approach (72.7%) [13]. Additionally,
some experts recommend a combined strategy (PD
+ ETI), particularly in cases of large or centrally lo-
cated necrotic collections [19].

The choice of a minimally invasive approach de-
pends on factors such as anatomical localization,
the stage of necrosis evolution, and technical acces-
sibility of the necrotic focus. Therefore, conducting
clinical studies in specialized centers is essential for
optimizing treatment strategies.

OBJECTIVE — to evaluate and compare the treat-
ment outcomes of AINP with peripancreatic and
combined (parenchymal + peripancreatic) lesions,
using endoscopic transluminal interventions versus
the traditional «step-up» approach.

Materials and methods
A total of 67 patients were included in the study 38
men (56.7 %) and 29 women (43.3 %), with mean
age of 50.5+ 10.9 years, who were treated for AINP
at our medical institution between 2021 and 2024.
Based on the treatment approach, patients were
divided into two groups. The main group (Group 1,
n=28) underwent endoscopic transluminal drain-
age and/or necrosectomy, while the comparison
group (Group 2, n=39) was treated with the tra-
ditional «step-up» strategy, which included ultra-
sound-guided PD, if necessary, followed by open
necrosectomy without the endoscopic stage.

Inclusion criteria for both groups
Diagnosis of acute necrotizing pancreatitis
that has progressed to an infected, localized necrot-
ic collection (walled-off necrosis (WON) according
to the Atlanta 2012 classification), confirmed by
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abdominal contrast-enhanced computed tomogra-
phy (CT) or abdominal magnetic resonance imag-
ing (MRI), which directly contacts the stomach
and/or duodenum.

Duration of illness > 4 weeks from the onset of
abdominal pain (> 28 days).

Clinical and laboratory indications for inter-
vention.

Age > 18 years.

Inclusion criteria for the main group
Underwent endoscopic transluminal drainage
and /or necrosectomy.
Prior single percutaneous drainage (PD) was
not an exclusion criterion.

Inclusion criteria for the comparison group
Underwent PD as the initial stage of treatment.
No endoscopic intervention was performed.

Exclusion criteria from the study
Isolated parenchymal necrotizing pancreatitis.
«Dry» necrotizing pancreatitis.
Post-traumatic necrotizing pancreatitis.
Extensive necrosis with pericolonic, pelvic,
mediastinal, intra-abdominal spread, including the
development of purulent peritonitis.
Pancreatitis associated with malignancy.
Severe concomitant diseases.
Previous surgical interventions on the pancre-
as before inclusion.
Lack of complete data on interventions.

Indications for ETI and PD

Presence of a localized necrotic peripancreatic
collection that, according to abdominal contrast-
enhanced CT or abdominal MRI, directly contacts
the stomach and/or duodenum.

Duration of illness from the first attack of pain
>4 weeks (> 28 days).

Presence of external compression of the stom-
ach and/or duodenum confirmed by esophagogas-
troduodenoscopy (EGD).

For diagnosis, a comprehensive assessment in-
cluded general and biochemical blood tests, mi-
crobiological methods, ultrasonography, EGD, ab-
dominal contrast-enhanced CT, or abdominal MRI.
Given the complexity of the disease, patient man-
agement was multidisciplinary, involving surgeons,
endoscopists, anesthesiologists, critical care physi-
cians, radiologists, interventional ultrasound physi-
cians, and other clinicians as needed (e.g., therapists,
cardiologists, endocrinologists, and psychiatrists).

Characteristics of intervention in Group 1

Patients in Group 1 underwent ETTI for drainage
of the WON cavity, followed, if necessary, by endo-
scopic necrosectomy.
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A duodenoscope Olympus TJF-150 (Japan) was
used to create access and perform drainage, while
a gastroscope Olympus GIF-Q150 (Japan), with
a distal cap was used for direct necrosectomy. The
procedures were performed under general anes-
thesia with endotracheal intubation, with patients
placed in the supine position.

Access to the cavity was established at the point
of maximal protrusion into the gastric lumen, and
in one case, through a spontaneous cystoduodenal
fistula. The fistulous tract was created using a cys-
totome or a needle papillotome with appropriate
electrocoagulation settings, followed by dilation of
the balloon catheter to 15—20 mm.

One to two double pigtail stents (10 Fr, 50 mm)
were placed to ensure fistulous tract patency and
facilitate endoscopic orientation during procedure.

The lavage of the WON cavity via transgastric
access was performed with 1% hydrogen peroxide
solution in volume up to 400 ml., with subsequent
aspiration of the contents.

Direct necrosectomy was performed using an
endoscopic tripod. Necrotic tissue that was tightly
fixed was left for subsequent intervention. After
each procedure, residual debris was documented for
further evaluation.

During the clinical course in cases with prior
PD, the irrigation of WON cavity was performed
through a drain. In the absence of PD, at the end of
intervention, a 7 Fr nasocystic drain was installed
into the WON cavity for fractional irrigation. If nec-
essary, balloon catheter dilation of the fistulous tract
was performed again during the next procedure [18].

Characteristics of intervention in Group 2

Patients in Group 2 received treatment accord-
ing to the «step-up» approach, starting with ul-
trasound-guided PD of the infected WON cavity.
In some patients, PD was performed early in the
course of acute pancreatitis (up to 28 days) in the
presence of acute fluid collections, based on clini-
cal indications (deterioration of the patient’s con-
dition, suspected or confirmed infection, abdomi-
nal compartment syndrome). If, after 28 days, the
pathological process evolved into an infected WON,
these patients were included in the study.

Interventions were performed under local anes-
thesia, with gradual dilation of the drainage canal in
several stages based on clinical dynamics.

The drainage was inserted through the point of
optimal access, taking into account the lesion to-
pography as determined by CT or ultrasound data.
Initially, a drain with a diameter of 9 Fr was used.
If there was insufficient effectiveness or a large
volume of contents, the drain was replaced or

General Surgery 3azansuaxipypeis © 2025 ¢ Ne2 (13)

Y. M. Susak, N.V. Puzyr

sequentially dilated to larger sizes — 12—14 Fr (sec-
ond procedure), 16—18 Fr (third procedure), and
22 Fr (fourth procedure). Fractious irrigation of the
drains with a saline solution was performed every
6—8 hours to maintain patency and remove debris.

The goal of staged drainage was to reduce sys-
temic toxicity, decrease purulent-necrotic content,
and gradually form a separated cavity with subse-
quent debridement. In cases of multiple chambers
of the WON cavity or insufficient effect, additional
drains were placed in other anatomical zones.

If PD treatment was ineffective, if there was pro-
gression of sepsis, or in evidence of large, dense se-
questra, open necrosectomy was performed.

A multidisciplinary team made decisions regard-
ing surgical intervention in both groups.

Criteria for treatment effectiveness

The results of endoscopic transluminal drain-
age and/or necrosectomy were evaluated based on
the degree of clinical success, which was classified
as complete, partial, or absent clinical success. The
technical success of the procedure was assessed by
successful access to the WON cavity.

The main criterion for complete clinical success
was the patient’s discharge in satisfactory condition
without the need for additional surgical interven-
tions due to necrosectomy or complications.

Other criteria for treatment effectiveness at the
time of discharge included:

Absence or significant reduction of symptoms
related to the primary disease (e.g., abdominal pain,
hyperthermia, signs of compartment syndrome such
as nausea, vomiting, and digestion problems).

Imaging findings (ultrasound, contrast-en-
hanced CT, or MRI).

Absence of fluid accumulations, or the pres-
ence of a cystic cavity <3 cm that does not require
surgical intervention.

Partial clinical success was defined as a reduc-
tion in pain syndrome, resolution of symptoms of
gastric or duodenal obstruction, and/or reduction
in hyperthermia, without significant improvement
in the patient’s overall condition. It also included
cases where open surgical intervention was needed
within the «step-up» strategy.

Absence of clinical success was defined as a fatal
outcome, regardless of whether an open operation
was performed within the «step-up» strategy.

Technical success of the endoscopic procedure
was defined as the creation of a direct transluminal
access to the WON cavity, which allowed for bal-
loon catheter dilation of the created fistulous tract,
placement of stents (drains), or passage of an endo-
scope into the WON cavity, regardless of the final
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clinical treatment outcome. PD was considered suc-
cessful if a pig-tail drain of the necessary diameter
was installed into the WON cavity.

Complications were categorized into two groups:
those directly related to necrosectomy (intraopera-
tive complications) and those associated with the
disease course that required surgical intervention
(peritonitis, fistulas, and others).

Statistical analysis of the collected data was
performed using IBM SPSS Statistics 22. Descrip-
tive statistics were conducted. Quantitative data
are presented as mean (M) *standard deviation
(SD). For qualitative features, absolute numbers
(n) and percentages were used. To assess the cor-
respondence between observed and expected fre-
quencies in categorical data, a one-sample y? test
was applied. Comparative analysis of quantitative
variables was carried out using the Mann-Whitney
U test. The null hypothesis of variable equality was
rejected at p<0.05.

Results

Patients in both groups exhibited no significant dif-
ferences in the initial baseline parameters (Table 1).

Additionally, in both groups of patients no sig-
nificant differences were found in clinical symp-
toms (Table 2) at the time of the initial procedure
of endoscopic transluminal necrosectomy (ETN)

Table 1. Baseline characteristics of study patients

or percutaneous drainage (PD), when the disease
had progressed to a morphological form of infected
WON (not earlier than 28 days).

The average size of WON was assessed using
diagnostic imaging methods (abdominal contrast-
enhanced CT and, less frequently, abdominal MRI).
The maximum dimensions of the cavity (conven-
tional width and length) were measured separately
in the axial and coronal planes. Four measurements
were obtained, summed, and averaged (Figure). In
Group 1, the average size of WON was 109.6 +32.9
mm; in Group 2, it was 114.5+33.1 mm, p=0.518.

Patients in Group 1 underwent a total of 48 en-
doscopic transluminal interventions, with half of the
patients (50 %) requiring only one procedure. In con-
trast, patients in Group 2 underwent 88 procedures in
total, with the most common number of interventions
being three per patient (43.6 %), as detailed in Table 3.

The distribution of patients by the number of
interventions showed a statistically significant dif-
ference between the groups (p=0.013), indicating
a greater need for repeat procedures in patients of
Group 2, likely due to the lower initial efficacy of
the treatment strategy.

The average intervals between successive proce-
dures (1-2, 2-3, 3—4) did not show a statistically
significant difference between the groups. How-
ever, these intervals were significantly shorter in
Group 2 (Table 4).

Characteristics Total (n=67) Group1 (n=28)  Group 2 (n=39) )
Males 38 (56.7 %) 15 (53.6%) 23 (59.0%) 0,660
Females 29 (43.3%) 13 (46.4 %) 16 (41.0 %) '
Age, years (M £SD) 50.5+10.9 52.6+12.5 489+9.4 0.184
Time to admission, hours
<6 14(20.9 %) 5(17.9%) 9(23.1%)
6-24 15 (22.4%) 6(21.4%) 9(23.1%) 0.936
2472 5(74.6%) 2(71%) 3(7.7%) '
>72 33 (49.3%) 15 (53.6%) 18 (46.2%)
Hospitalization status
First-time admission 57 (85.1%) 23 (82.1%) 34 (87.2%) 0,568
Readmission 10 (14.9 %) 5(17.9%) 5(12.8%) ’
Pancreatitis etiology
Gallstone disease 39 (58.2%) 15(53.6%) 24 (61.5%)
Alcohol 25(37.3%) 11(39.3%) 14 (35.9 %) 0,642
Hypertriglyceridemia 2(3.0%) 1(3.6%) 1(2.6%) '
Tumor (ampullary adenoma) 1(1.5%) 1(3.6%) 0
Severity of acute pancreatitis
Moderate 46 (68.7 %) 19 (67.9 %) 27 (69.2 %) 0.905
Severe 21 (31.3%) 9(32.1%) 12 (30.8%) '
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Table 2. Primary conditions and symptoms in patients with infected walled-off necrosis
at first treatment procedure

Conditions and symptoms Total (n=67) Group 1 (n=28) Group 2 (n=39) p

Hyperthermia 63 (94.0%) 27 (96.4%) 36 (92.3%) 0.483
Abdominal pain 57 (85.1%) 25 (89.3%) 32 (82.1%) 0.412
Pronounced general weakness 54 (80.6 %) 22 (78.6 %) 32(82.1%) 0.722
Sepsis 44 (65.7%) 19 (67.9%) 25 (64.1%) 0.750
Gastric outlet obstruction/vomiting 42 (62.7 %) 17 (60.7 %) 25 (64.1%) 0.777
Pancreatic ascites 33 (49.3%) 15 (53.6 %) 18 (46.2 %) 0.549
Loss of appetite and nausea 34 (50.7 %) 14 (50.0 %) 20 (51.3%) 0918
Sleep disturbances 28 (41.8%) 13 (46.4 %) 15 (38.5 %) 0.514
Splenoportal thrombosis 19 (28.4 %) 8(28.6%) 11 (28.2%) 0.974
Pleural effusion 19 (28.4 %) 8(28.6 %) 11(28.2 %) 0.974
Infection (positive bacteriological 64 (955%) 97 (96.4%) 37 (949%) 0751

culture from WON aspirate)

Group 1 Group 2
10 Mean = 109.56 10 Mean = 114.47
SD =32.88 SD = 33.14
Z 8 N=28 2 8 N=39
= =
R R
=z =z
a 6 2 6
S S
g 4 2 4
Ha)
E g
5 s
Z Z
2 2
0 0
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Size of WON, mm Size of WON, mm

Figure. Distribution of patients based on the average size of WON

The initial intervention Group 1 was performed Table 3. Distribution of patients
on average at 36.2*16.1 days from the first epi- by the number of procedures
sode of the disease, while in Group 2, it occurred at

B Number of Total Group 1 Group 2
30.6+ 10.9 days (p=0.094). ) procedures (n=67) (n=28) (n=39)
In Group 1, 14 (50 %) patients underwent ultra-
sound-guided percutaneous pig-tail drainage (di- 1 25(37.3%) 14 (50.0%)  11(28.2%)
ameter of 9—12 Fr) in the area of the fluid-necrotic
collection at an average of 7 (5-9) days from dis- 2 19(284%)  10(35.7%)  9(23.1%)
ease onset prior to ETIL. Additionally, 15 (53.6 %)
3 19 (28.4%) 271%) 17 (43.6%)

patients underwent abdominal drainage for pan-
creatic ascites at different disease periods, and 4 £(60%) 2(7.1%) 2(5.1%)
8 (28.6 %) patients had pleural drainage due to ' ' i
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Table 4. Average intervals between procedures,
days (M +=SD (Min-Max))

Procedures Group 1 Group 2

1-2 7.0+22(4-14) 4.8+0.8 (4-6)
=3 7.0+1.4(6-8) 3.7£0.7 (3-5)
3-4 6.5+0.7 (6-7) 3.0£1.4(2-4)

Table 5. Treatment outcomes for acute infected
necrotizing pancreatitis

Clinical Total Group 1 Group 2
success (n=67) (n=28) (n=39)
Complete 28 (41.8%) 18 (64.3%)  10(25.6%)
Partial 27 (40.3%) 7(25.0%)  20(51.3%)
No success 12 (17.9 %) 3(10.7%) 9(23.1%)

exudative pleuritis. In Group 2, 24 (61.5%) pa-
tients underwent abdominal drainage for pancreatic
ascites at various stages of the disease (p=0.514),
and 13 (33.3 %) had pleural drainage for exudative
pleuritis (p=10.679).

The technical success was achieved in all patients.

In one patient of Group 1, experienced gastric
wall bleeding during the first intervention, which
was managed by balloon catheter compression. No
complications requiring surgical intervention were
observed.

Patients in Group 1 demonstrated significantly
better treatment outcomes for AINP. Specifically,
the rate of complete clinical success was significant-
ly higher — 64.3 % in the main group compared to
25.6 % in the comparison group (p=0.004) — with
fewer patients exhibiting partial response or no
clinical improvement.

The distribution of treatment outcomes (com-
plete, partial, or no clinical success) between the
groups differed significantly between the groups
(p=0.007), indicating the superiority of the strat-
egy used in Group 1 (Table 5).

Although the mortality rate was lower in the
main group (10.7 %) compared to the comparison
group (23.1 %), this difference did not reach statis-
tical significance (p=0.193). In Group 1, complete
success was primarily achieved after 1-2 proce-
dures (44.4 % and 38.9 %, respectively), whereas in
Group 2, it was mainly achieved after 2—3 proce-
dures (30.0 % and 60.0 %, respectively; Table 6).

In both groups, all cases of absent clinical effect
occurred after 1-2 interventions, with a higher fre-
quency after the first procedure. Overall, the data
suggest a preference for a smaller number of inter-
ventions to achieve complete success in Group 1, re-
flecting a higher initial effectiveness of treatment in
this cohort. However, worth noting, that 14 (50 %)
patients in this group received ultrasound-guided
9-12 Fr percutaneous drainage into the area of flu-
id-necrotic accumulation, on average, on the 7th day
(range 5—9 days) from disease onset, prior to ETL.

A key advantage for Group 1 was the absence of
external pancreatic fistulas, which were observed in
5 (12.8 %) patients in Group 2 (p = 0.049).

Table 6. Distribution of patients by treatment outcomes and the number of endoscopic procedures

Number of procedures
Clinical success Total
1 2 3 4

Group 1
Complete 18 8 (44.4 %) 7(38.9%) 1(5.6%) 2 (111 %)
Partial 7 4(57.1%) 2(28.6%) 1(14.3%) 0
No success 3 2 (66.7 %) 1(33.3%) 0 0
Total 28 14 (50.0 %) 10 (35.7 %) 2(71%) 2(7.1%)

Group 2
Complete 10 0 3(30.0%) 6 (60.0 %) 1(10.0%)
Partial 20 6 (30.0 %) 6 (30.0 %) 7(35.0%) 1(5.0%)
No success 9 5(55.6%) 0 4 (44.4%) 0
Total 39 11 (28.2%) 9(23.1%) 17 (43.6 %) 2(5.1%)
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Despite longer intervals between procedures
in Group 1, the average length of hospital stay
was shorter (56.2 +27.2 days) compared to Group
2(63.4 = 23.7 days), mainly due to the reduced need
for open surgery and a shorter postoperative course.
However, this difference did not reach statistical
significance (p=0.183).

Discussion

Over the past two decades, approaches to the treat-
ment of infected necrotizing pancreatitis have un-
dergone a significant transformation—from open
surgical interventions to minimally invasive tech-
niques focused on a gradual, stepwise approach. As
early as 1998, P.C. Freeny et al. [9] demonstrated
the effectiveness of PD in critically ill patients,
achieving a mortality reduction to 12 %, which laid
the foundation for further research supporting PD
as the initial intervention.

The results of the multicenter PANTER study
confirmed the advantages of the «step-up» ap-
proach with initial PD, allowing nearly half of the
patients to avoid open surgery [30]. Contemporary
literature reviews indicate that the success rate of
PD alone in AINP ranges from 44 % to 56 %, repre-
senting a relatively high success indicator in clinical
practice [14, 27]. However, PD has significant limi-
tations, including the prolonged presence of exter-
nal drains, risk of external fistula formation, incom-
plete debridement of central necrosis, and the need
for subsequent necrosectomy [2, 7, 8, 31].

Since 2009, endoscopic transluminal interventions
have been actively introduced into clinical practice.
The pioneering study by N. Seifert et al. [22] was the
first to demonstrate the efficacy of endoscopic necro-
sectomy, achieving a clinical success rate of over 80 %
in multicenter research. Subsequently, numerous
randomized studies and meta-analyses, including the
study by O.]. Bakker et al. [3], the TENSION trial
[28], and C.M. Haney et al. [12], confirmed the ad-
vantages of the endoscopic «step-up» approach over
surgical and traditional PD. Advantages include a re-
duction in the recurrence of organ failure, pancreatic
fistulas, hospital stay, and the need for additional in-
terventions, all while maintaining comparable mor-
tality rates. Our results are consistent with these
findings. Thus, in the ETI group, patients required
fewer procedures and shorter hospital stay, had no
external pancreatic fistulas and a tendency toward re-
duced mortality (10.7 % vs. 23.1 % in the PD group).
Notably, 50 % of patients in the ETI group required
only a single procedure, which aligns with data from
A.A. Siddiqui et al. [23] and D. Y. Bang et al. [4], who
demonstrated the high efficacy of single-procedure
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debridement when using modern lumen-apposing
metal stents (LAMS). The absence of external pan-
creatic fistulas in the ETT group aligns with the find-
ings of T. V. Gardner et al. [10], S. M. van Dijk et al.
[29], and the TENSION trial [28], which confirmed
that internal endoscopic drainage significantly reduc-
es the risk of this complication compared to percuta-
neous approaches.

The strategy of delayed interventions used in our
study also aligns with current best practices. The
POINTER trial [8] demonstrated that postponing
interventions for > 28 days allows for a reduction in
the number of procedures without compromising
safety and efficacy. In our research, the average time
to the first endoscopic intervention was 36.2 + 16.1
days, which may have positively impacted treat-
ment outcomes.

Furthermore, it is important that 50 % of pa-
tients in the ETI group had prior PD, reflecting
the concept of dual-modality drainage described by
A.S. Ross et al. [20]. This approach combines the
benefits of rapid initial decompression through PD
with effective debridement of organized necrosis
through ETI at a later stage.

Regarding mortality, the difference between the
groups in our study did not reach statistical signifi-
cance. A similar trend was observed in studies by
S.M. Haney et al. [12] and R. Tang et al. [24], where
complication and hospitalization rates were signifi-
cantly lower in the ETT group, while mortality rates
did not differ significantly. These findings highlight
the advantages of the endoscopic approach primarily
in reducing complications and enhancing patients’
quality of life, rather than an impact on survival.

Overall, our results are consistent with current
international guidelines from ESGE [2], AGA [6],
ACG [25], which recommend: (1) if possible, de-
laying intervention until the formation of WON
(about 4 weeks), (2) favoring endoscopic translu-
minal drainage and/or necrosectomy when access
to WON from the stomach or duodenum is feasible,
and (3) reserving necrosectomy for cases where
drainage alone is ineffective.

Regarding timing, we, like T. H. Baron et al. [6],
believe that PD can be performed as needed during
the early acute phase (within 2 weeks of disease on-
set). In contrast, endoscopic transluminal interven-
tions are reasonably performed after >4 weeks, once a
«capsule» of WON has formed, which reduces the risk
of complications. PD should also be considered as an
adjunct to endoscopic drainage in cases where WON
extends deeply into the paracolic spaces and/or the
pelvic area. Additionally, PD may be used as a supple-
mentary therapy after endoscopic or surgical necro-
sectomy if residual necrotic masses are present [6].
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Based on our experience, when performing trans-
luminal access to WON, even for endoscopic drain-
age, it is necessary to dilate the created fistulous
tract using a 15—20 mm balloon catheter rather than
placing transluminal drains alone. This approach
enables passage of an endoscope into the WON cav-
ity during the initial procedure to assess its size and
contents. If needed, immediate necrosectomy can
be performed within accessible limits. Additionally,
this approach facilitates more effective planning of
further management. It also enhances conditions
for debriding the necrotic tissue within the gas-
tric lumen during active lavage of the WON cavity,
whether through an existing percutaneous drain(s)
or a nasocystic drain placed endoscopically.

Conclusions

The data obtained confirm that endoscopic trans-
luminal interventions, particularly within a multi-
disciplinary «step-up» approach, are safe and effec-
tive for patients with peripancreatic or combined
(parenchymal + peripancreatic) lesions. Their ap-
plication is associated with reduced invasiveness,
fewer procedures, reduced complication rates, and
improved clinical outcomes. Overall, ETT and PD
in the paradigm of minimally invasive approaches
should be viewed as complementary rather than
competing methods.

DECLARATION OF INTERESTS
The authors declare that they have no conflicts of interest.

AUTHORS CONTRIBUTIONS

Y. M. Susak: conception and design, manuscript writing,
critical revision of the article; N. V. Puzyr: acquisition of data,
analysis and interpretation of data, manuscript writing.

REFERENCES

1. American Society for Gastrointestinal Endoscopy Technology
Committee; Saumoy M, Trindade AJ, Bhatt A, et al; American
Society for Gastrointestinal Endoscopy Technology Committee.
Endoscopic therapies for walled-off necrosis. iGIE, 2023; Jung;
2(2):1001-2. https://doiorg/10.1016/j.igie.2023.02.001.

2. Arvanitakis M, Dumonceau JM, Albert J, et al. Endoscopic man-
agement of acute necrotizing pancreatitis: European Society
of Gastrointestinal Endoscopy (ESGE) evidence-based mul-
tidisciplinary guidelines. Endoscopy. 2018 May;50(5):524-40.
doi: 10.1055 /2-0588-5365. Epub 2018 Apr 9. PMID: 29631305.

3. Bakker OJ, van Santvoort HC, van Brunschot S, et al; Dutch Pan-
creatitis Study Group. Endoscopic transgastric vs surgical necro-
sectomy for infected necrotizing pancreatitis: a randomized trial.
JAMA. 2012 Mar 14;307(10):1053-61. doi: 10.1001 /jama.2012.276.

4. Bang DY, Varadarajulu S. Metal versus plastic stent for trans-
mural drainage of pancreatic fluid collections. Clin Endosc.
2013;46:500-2. doi: 10.5946/ce.2013.46.5.500.

5. Bang]JY, Arnoletti JP, Holt BA, et al. An endoscopic transluminal
approach, compared with minimally invasive surgery, reduces
complications and costs for patients with necrotizing pancreati-
tis. Gastroenterology. 2019 Mar;156(4):1027-40.e3. doi: 10.1053/j.
gastro.2018.11.031.

34

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Baron TH, DiMaio CJ, Wang AY, Morgan KA. American Gastroen-
terological Association Clinical Practice Update: Management of
Pancreatic Necrosis. Gastroenterology 2020; 158:67-75. https://
doiorg/10.1053/j.gastro.2019.07.064.

Baudin G, Chassang M, Gelsi E, et al. CT-guided percutaneous
catheter drainage of acute infectious necrotizing pancreatitis:
assessment of effectiveness and safety AJR Am J Roentgenol.
2012 Jul;199:192-9.

Boxhoorn L, van Dijk SM, van Grinsven J, et al; Dutch Pancreati-
tis Study Group. Immediate versus postponed intervention for
infected necrotizing pancreatitis (POINTER trial). N Engl ] Med.
2021 Oct 7;385(15):1372-81. doi: 10.1056/NEJM0a2100826.
Freeny PC, Hauptmann E, Althaus SJ, Traverso LW, Sinanan M.
Percutaneous CT-guided catheter drainage of infected acute
necrotizing pancreatitis: techniques and results AJR Am J Roent-
genol. 1998 Apr;170(4):969-75. doi: 10.2214 /ajr.170.4.95300406.
Gardner TB, Coelho-Prabhu N, Gordon SR, et al. Direct endo-
scopic necrosectomy for the treatment of walled-off pancreatic
necrosis: results from a multicenter U.S. series Gastrointest
Endosc. 2011 Apr;73(4):718-26. doi: 10.1016/j.gie.2010.10.053.
Gluck M, Ross A, Irani S, et al. Dual modality drainage for symp-
tomatic walled-off pancreatic necrosis reduces length of hospi-
talization, radiological procedures, and number of endoscopies
compared to standard percutaneous drainage. ] Gastrointest Surg
2012;16:248-56; discussion 256-7.

Haney CM, Kowalewski KF, Schmidt MW, et al. Endoscopic
versus surgical treatment for infected necrotizing pancreatitis:
a systematic review and meta-analysis of randomized controlled
trials. Surg Endosc. 2020 Jun;34(6):2429-44. doi: 10.1007/
500464-020-07469-9.

He WH, Zhu Y, Zhu Y, et al. The outcomes of initial endoscopic
transluminal drainage are superior to percutaneous drainage for
patients with infected pancreatic necrosis: a prospective cohort
study. Surg Endosc. 2017 Jul;31(7):3004-3013. doi: 10.1007/
s00464-016-5324-9. Epub 2017 Feb 15. PMID: 28205028.
Jagielski M, Chwarécianek A, Piatkowski J, Jackowski M. Percu-
taneous endoscopic necrosectomy — a review of the literature.
Journal of Clinical Medicine. 2022; 11(14):3932. https://doi.
org/10.3390/jcm11143932.

Leppiniemi A, Tolonen M, Tarasconi A, et al. 2019 WSES guidelines
for the management of severe acute pancreatitis. World ] Emerg
Surg. 2019;14:27. https://doi.org/10.1186/513017-019-0247-0.

Lu JD, Cao E Ding YX, et al. Timing, distribution, and microbiology
of infectious complications after necrotizing pancreatitis. World

J Gastroenterol. 2019;25:5162-73. doi: 10.3748 /wjg.v25.i34.5162.
Lv C, Zhang ZX, Ke L. Early prediction and prevention of infected
pancreatic necrosis. World J Gastroenterol. 2024;30:1005-10.

doi: 10.3748/wijg.v30.i9.1005.

Puzyr N, Susak Y. Endoscopic transluminal necrosectomy in
patients with acute infected necrotizing pancreatitis. Experi-
ence of a specialized center. General Surgery. 2025;(1):50-9.

doi: 10.30978/GS-2025-1-50.

Rana SS, Gupta R, Kang M, et al. Percutaneous catheter drainage
followed by endoscopic transluminal drainage /necrosectomy for
treatment of infected pancreatic necrosis in early phase of illness.
Endosc Ultrasound. 2018;7(1):41-47. doi: 104103 /eus.eus_94_17.
Ross AS, Irani S, Gan SI, et al. Dual-modality drainage of infected
and symptomatic walled-off pancreatic necrosis: long-term
clinical outcomes. Gastrointest Endosc 2014;79:029-35.

doi: 10.1016/j.gi€.2013.10.014.

Saumoy M, Trindade AJ, Bhatt A, et al. Summary: Endoscopic thera-
pies for walled-off necrosis. Gastrointest. Endosc. 2023;97:1001-2.
Seifert H, Biermer M, Schmitt W, et al. Transluminal endoscopic
necrosectomy after acute pancreatitis: a multicentre study

with long-term follow-up (the GEPARD Study). Gut. 2009
Sep;58(9):1260-6. doi: 10.1136/gut.2008.163733.

Siddiqui AA, Kowalski TE, Loren DE, et al. Fully covered self expand-
ing metal stents versus lumen apposing fully covered self expanding
metal stents versus plastic stents for endoscopic drainage of pancre-
atic walled off necrosis: clinical outcomes and success. Gastrointest
Endosc. 2017;85(4):758-65. doi: 10.1016/j.8i€.2016.08.014.

Tang P, Ali K, Khizar H, et al. Endoscopic versus minimally inva-
sive surgical approach for infected necrotizing pancreatitis:

a systematic review and meta-analysis of randomized controlled
trials. Annals of Medicine. 2023;55(2):2276816. doi: 10.1080/078
53890.2023.2276816.

Tenner S, Vege SS, Sheth SG, et al. American College of Gastro-
enterology Guidelines: Management of Acute Pancreatitis. Am

J Gastroenterol. 2024 Mar 1;119(3):419-37. doi: 10.14309/
2jg.0000000000002645.

General Surgery 3azansnaxipypein © 2025 ¢ Ne2 (13)



Y. M. Susak, N.V. Puzyr

26. Trikudanathan G, Wolbrink DRJ, van Santvoort HC, et al. Current 30. Van Santvoort HC, Besselink MG, Bakker OJ, et al; Dutch

concepts in severe acute and necrotizing pancreatitis: an evidence- Pancreatitis Study Group. A step-up approach or open necro-

based approach. Gastroenterology. 2019;156:1994-2007.¢3. sectomy for necrotizing pancreatitis. N Engl ] Med. 2010 Apr
27. Van Baal MC, van Santvoort HC, Bollen TL, et al; Dutch Pancre- 22:362(16):1491-502. doi: 10.1056/NEJM0a0908821.

atitis Study Group. Systematic review of percutaneous catheter 31. Working Group IAP/APA Acute Pancreatitis Guidelines. IAP/

drainage as primary treatment for necrotizing pancreatitis. Br J APA evidence-based guidelines for the management of acute

Surg. 2011 Jan;98(1):18-27. doi: 10.1002/bjs.7304. pancreatitis. Pancreatology. 2013 Jul-Aug;13(4 Suppl 2):e1-15.
28. Van Brunschot S, van Grinsven J, Voermans RP, et al. Transluminal doi: 10.1016/j.pan.2013.07.063. PMID: 24054878.

endoscopic step-up approach versus minimally invasive surgical 32. ZengY, Zhang JW, Yang J. Endoscopic management of infected

step-up approach in patients with infected necrotising pancre- necrotizing pancreatitis: Advancing through standardization.

atitis (TENSION trial): design and rationale of a randomised con- World J Gastroenterol. 2025;31(20):107451. PMID: 40495946.

trolled multicenter trial. BMC Gastroenterol. 2013 Nov 25;13:161. doi: 10.3748/wjgv31.i20.107451

doi: 10.1186,/1471-230X-13-161.

29. Van Dijk SM, Hallensleben NDL, van Santvoort HC, et al; Dutch
Pancreatitis Study Group. Acute pancreatitis: recent advances
through randomised trials. Gut. 2017 Nov;66(11):2024-32.
doi: 10.1136/gutjnl-2016-313595.

EnoCcKkoniyHi TpaHCIIOMiHAIbHI BTPYYAHHA TA IIEPKYTAHHE
APEHYBAHHSA IIPU I'OCTPOMY iH(PiKOBAHOMY HEKPOTUYHOMY
IIAHKPEATUTi B YMOBAX CIIENia/1i30BAHOIO LEHTPY

SI.M. Cycak !, H. B. ITyaup ! 2

! Hanjonanbuuii meguunuii yuisepeuter imeni O. O. Boromosibis, Kuis

2 KuiBchka MicbKa KJIIHIYHA JIKAPHS MIBUIKOI MEIMYHOI J0IOMOII

TocTpuit iHPIKOBAHWUI HEKDOTUYHHH ITAHKPEATUT € YCKIAJHEHHSM, IO CTAHOBUTD 3aI'PO3Y IS JKUTTS. YIIPO-
B4/PKEHHA MAJIOIHBA3UBHUX TEXHOJIOTIH 32 OCTAHHI 25 POKIB CYTTEBO IOJUIIIIMIIO PEZYIBIATA HOIO JIIKYBAHHS.
ITpote BapiabebHICTb IIePediry 3aXBOPIOBAHHS, AHATOMIUHi OCOOIMBOCT] Ta TOTPE6A iHAUBITyaIBHOIO BUOOPY
OIITUMAJILHOI iHBA3UBHOI TAKTUKH B KOXKHOMY KJIiHIYHOMY BUIIA/IKY 3A/IUIIAIOTHCA IIPEIMETOM JJUCKYCil.

MeTa — OLHUTH €(PEKTHUBHICTb €HAOCKOIYHUX TPAHCIIOMIHAIBHUX BTPy4YaHb (ETB) MOpiBHAHO 3 TpaauIliii-
HOIO TAKTHUKOIO «Step-up» i3 nepKyraHHuM gpenyBaHHsaM (ITKD) y JliKyBaHHI XBOPHUX 3 TOCTPUM iH(DIKOBAHUM
HEKPOTUYHHM ITAHKPEATUTOM Y CIICLid/Ii30BAHOMY LICHTPI.

Marepiaau Ta MeTomu. [IPOBECHO PETPOCIEKTHUBHE TOCT/PKEHHsI 67 IAIieHTIB (cepeHiit Bik — (50,5 + 10,9)
POKY), IPOJiKOBaHUX y 2021 —2024 pp. I'pyna 1 (n=28) orpumana ETB 3 MOXINBICTIO €HOCKOIIYHOI HEKPO-
3eKTOMIil, rpyny 2 (n=239) JiKyBaJIM 33 TPASUIIMHOIO TAKTUKOIO TTK/I i3 BIIKPHUTOIO HEKPO3EKTOMIEIO 34 ITOTPE-
oun. I'pynu He BiPI3HANNCA 34 BUX{THUMU XAPAKTEPUCTUKAMU Ta PO3MIPOM OOMEKEHUX HEKPOTUYHUX CKYII-
yeHb. KimiHiuHMI yCHiX OLiHIOBAIN K HOBHUM, YACTKOBUH 460 BiCyTHIM. CTATUCTUYHUN aHAII3 BUKOHYBAIU
3 BUKOPUCTAHHSM % T2 U-KpuTepito ManHa — ViTHi.

PesyasraTn. Y rpyni ETB BuHMKIA TOTpe6a B MEHIIIIN KUIBKOCTI HOBTOPHUX MIPOLIEAYP: OAHOIO BTPYUAHHSA
OYJI0 1OCTATHBO B 50 % MALi€HTiB TPYIH 1, TOAL AK y TPy 2 HarvacTine noTpiéHo 6y/o > 3 ceancis (p=0,013).
[TOBHOI'O KIHIYHOI'O YCITIXYy JOCATHYTO B 64,3 % mariienTiB rpynu 1 Ta mumie B 25,6 % y rpymi 2 (p=0,004).
30BHIIIHI TAHKpEaTHYHi HOPUILi BUHUKanu e mics [K] (12,8 %, p=0,049). JletanbHicTs y rpyni ETB 6yna
HIK4I0I0 (10,7 mopiBHAHO 3 23,1 %), ajie pi3HULIA HE JOCAIVIA PIBHA CTATUCTUYHOI 3HA4ymocti (p=0,193).
CepepnHiit TbKKO-IeHb y rpytii 1 6yB MeHmuM ((56,2+27,2) i (63,4+23,7) 106m).

BucHOBKH. EHIOCKOIIYHI TPAHCIIOMIHAJIbHI BTPYYaHHA B MEXAX MYJIBIMAMCLMILIIHAPDHOIO MIAXOAY «Step-
up» € 6e3NEYHIMNMHU T4 E(PEKTUBHIIIMMU MOPIBHAHO 3 i301b0BaHUM [TK/I, 3MEHIIYIOTh TOTPEOY B ITIOBTOPHUX
IHTEPBEHIIAX, YACTOTY YCKIAJHEHD i CIIPUAIOTH KPAITUM KIiHIYHUM PE3YIBTaTaM IIPU F'OCTPOMY iH(DPIKOBAHOMY
HEKPOTUYHOMY MaHKpeaTuTi. [lepkyranHe apeHyBaHH:A T4 ETB He € B3a€MOBUKIIOUHUMY, iX MOKHA ITOETHYBA-
TH B KOMOIHOBAHUX TAKTUKAX JIIKYBAHHS.

Kiro4oBi cioBa: rocrpuil iH(IKOBAHMI HEKPOTUYHHMI ITAHKPEATHUT, OOMEKCHE HEKPOTHYHE CKYITUCHHS,
€H/JOCKOITIYHA TPAHCIIOMiHAIbHA HEKPO3EKTOMIis, IEPKYTAHHE IPEHYBAHHA.
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Various minimally invasive techniques are widely used in the treatment of stage I-II chronic hemorrhoids
(CH), including rubber band ligation (RBL), transanal hemorrhoidal dearterialization (THD), laser vapor-
ization (LV), among others. Bipolar vaporization (BPV) is a novel and promising method of thermal tissue
destruction using the EK-300M (Svarmed, Ukraine) bio-welding generator. Its effectiveness compared to other
techniques remains insufficiently studied.

OBJECTIVE — to compare the outcomes of treating complicated stage I-1T CH using four minimally invasive tech-
niques (BV, LV, THD, RBL) and to determine their priority ranking.

MATERIALS AND METHODS. The study included 118 patients (67 men and 51 women, aged between 19 and 70
years; the mean age was 43.1+12.5 years) with symptomatic stage I-1I CH resistant to conservative therapy.
Patients were divided into four groups according to the applied method: BPV (n=32), LV (n=21), THD (n=23),
and RBL (n=42). The following parameters were assessed: duration of the procedure, frequency of intraop-
erative complications, dynamics of symptoms (pain, prolapse, bleeding, itching, soiling), recurrence rate, and
patient satisfaction at 12-month follow-up.

Resurrs. All techniques demonstrated an adequate level of effectiveness and safety. The 12-month recurrence rates
were BPV — 3.1 %, LV — 4.8%, THD — 13 %, and RBL — 26.2 %. The highest satisfaction level (8—9 points) was observed
in the BPV and LV groups (> 90 % of patients). BPV and LV showed the best clinical efficacy and stability of outcomes.
THD ranked third in terms of effectiveness, while RBL had the lowest priority due to the high recurrence rate.
Concrusions. Considering clinical outcomes, availability, and cost, bipolar vaporization can be recommended
as a priority method for the treatment of stage I-II CH. Further multicenter studies are needed to confirm its
long-term efficacy.

KEYWORDS
chronic hemorrhoids, bipolar vaporization, minimally invasive techniques, transanal dearterialization, laser
vaporization, rubber band ligation, treatment outcomes.
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symptoms of hemorrhoidal disease [15, 30]. Ad-
ditionally, screening colonoscopies detect hemor-

Chronic hemorrhoidal disease (CH) remains one of
the most common anorectal conditions worldwide.

According to a national epidemiological study in
China, the standardized detection rate of hemor-
rhoids was 17.7 % among men and 43.7 % among
women [17]. The prevalence varies across different
countries: in the USA, recent data indicate a rate
of 13—16 % of the population [9, 12, 20], while in
Austria it reaches 39 % [30]. The highest incidence
is observed in the 45-65 age group; up to 50 % of
individuals over 50 years old have experienced
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rhoids in 38—39 % of patients, with more than half
of these cases (55 %) being asymptomatic [27, 30].

According to the Goligher classification [7,
16], the majority of patients present with stage I
(72.89 %) or stage 11 (18.42%) CH, while stages
IIT and IV are much less frequent, accounting for
8.16 % and 0.53 % of cases, respectively [30].

It is well known that the current treatment strat-
egy for CH is based on a stepwise approach — from

General Surgery 3azansnaxipypein © 2025 ¢ Ne2 (13)



conservative to surgical interventions [5, 10, 12,
34]. While conservative therapy remains a manda-
tory component for all stages of CH, most patients
with stage I-1II disease who fail to achieve stable
results with medical management require minimal-
ly invasive procedures.

Among the most commonly used minimally inva-
sive techniques are rubber band ligation (RBL) [29],
sclerosing injections (SI) [14], transanal hemor-
rhoidal dearterialization (THD) [35], endovascular
embolization of the superior rectal artery (Embor-
rhoid therapy) [6], and various thermal tissue de-
struction methods, including infrared photocoagula-
tion [32], laser coagulation [22, 23], radiofrequency
ablation [21, 22], and bipolar coagulation [31].

These techniques aim to reduce the vascularity of
hemorrhoidal tissue, remove excess tissue, and min-
imize prolapse through ablation or fixation of hem-
orrhoidal cushions to the rectal wall. Despite their
proven clinical efficacy, most of these techniques
have certain limitations, including the potential for
postoperative pain, the need for repeat procedures,
risk of recurrence, technical complexity (particu-
larly in THD and Emborrhoid therapy), and high
equipment costs [5, 9, 10, 13, 33].

The lack of consensus regarding the optimal
treatment modality for stage I-1T CH necessitates
further clinical research in this area.

Among new approaches, tissue vaporization tech-
niques have attracted growing interest. They are al-
ready widely used in urology [8, 18], gynecology [3],
and in the treatment of lower limb varicose veins [1].
Due to their technical characteristics and method of
energy delivery, this approach could potentially be ef-
fective in the treatment of hemorrhoidal disease. How-
ever, according to the available literature, experience
with the use of vaporization specifically in proctology
has not yet been documented, which underscores the
relevance of further research in this area.

OBJECTIVE — to compare the outcomes of treat-
ment for complicated stage I-II chronic hemor-
rhoidal disease using minimally invasive techniques,
including bipolar vaporization, and to determine
the priority ranking of these methods.

Materials and methods

The study included 118 patients with complicated
chronic hemorrhoidal disease (CH) resistant to con-
servative treatment: 41 patients with stage I CH
(34.7 %) and 77 patients with stage IT CH (65.3 %).
The cohort consisted of 67 men and 51 women,
aged between 19 and 70 years; the mean age was
43.1£12.5 years. The distribution of patients by
treatment method and CH stage is shown in Table 1.

General Surgery 3azansuaxipypeis © 2025 ¢ Ne2 (13)
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There were no statistically significant differences
between the study groups in the distribution of CH
stages (p=0.586).

An original method for bipolar vaporization of
hemorrhoidal nodes was applied in this study, using
the EK-300M bio-welding generator developed in
Ukraine («Svarmed») [5].

Inclusion criteria:

symptomatic stage I-II chronic hemorrhoidal
disease according to Goligher’s classification |7,
16], resistant to conservative treatment;

age > 18 years;

absence of severe comorbidities (ASA class TV);
signed informed consent for surgical treatment
and outpatient follow-up during the postopera-
tive period.

Exclusion criteria:

history of infectious or undifferentiated colitis
within the last 6 months prior to screening;
malignancies of the rectum or anal canal;
inflammatory diseases of the rectum; exacerba-
tion of other chronic gastrointestinal diseases
(pancreatitis, cholecystitis, hepatitis, gastritis,
colitis) or acute surgical conditions;

logistical issues (missed follow-up appoint-
ments), non-compliance with the planned diag-
nostic and treatment schedule.

The effectiveness of bipolar vaporization of hem-
orrhoidal nodes was assessed based on parameters
defined for hemorrhoidal disease treatment in the
international Delphi study [34].

The primary endpoint was the «Hemorrhoid
Symptoms» domain, which included pain, prolapse,
itching, soiling (minor discharge of mucus, liquid
stool, or perianal skin soiling), and bleeding (pres-
ence of blood in the stool during defecation).

Secondary endpoints included «Complications»
(fecal incontinence, abscess, urinary retention, anal
stenosis, and fistula), «Recurrence», and «Satisfac-
tion» (patient satisfaction with surgical outcomes).

Table 1. Distribution of patients by treatment
method and CH stage

Group Stage ICH Stage [ICH Total
Bipolar vaporization 10(31.3%) 22(688%) 32
Laser vaporization 6(28.6%) 15(71.4%) 21
Rubber band ligation 18 (429%) 24(571%) 42
Transanal hemorrhoidal o o
dearterialization 7(304%) 16(696%) 23
Total 41 (34.7%) 77(65.3%) 118
37
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The «Hemorrhoid Symptoms» domain was as-
sessed using a 0—9 point scale (0 — no symptoms,
9 — maximum severity), as well as by the frequency
of occurrence in the study groups. In the baseline
characteristics (preoperative), both the symptom
score and frequency were presented. During follow-
up, only the frequency was reported due to the low
incidence of symptoms at later time points, which
made it inappropriate to calculate mean scores.

The «Complications» domain was assessed as fol-
lows: fecal incontinence — using the Wexner Scale
[19]; abscess and anal stenosis — based on physical
examination findings; urinary retention — diag-
nosed by ultrasound; fistula — diagnosed by MRI in
cases of inconclusive physical examination.

The «Satisfaction» domain was evaluated on a 0
to 9-point scale (0 — no satisfaction with the surgery,
9 — maximum satisfaction with surgical outcomes).

The «Recurrence» domain was defined as the re-
appearance of the patient’s initial symptoms.

The timing of assessments for the «Symptoms» and
«Satisfaction» domains was preoperatively (baseline)
and at 7 days, 6 months, and 12 months post-proce-
dure. Abscess and urinary retention were assessed at 7
days post-procedure; anal stenosis, fecal incontinence,

and fistula — at 12 months. The «Recurrence» domain
was evaluated at 6 and 12 months post-procedure.

Statistical analysis was performed using IBM
SPSS Statistics 22.0.

For comparison of two independent samples,
Student’s t-test was used for normally distributed
variables, and the Mann—Whitney U test was used
for non-normally distributed variables. For paired
(dependent) samples, the Wilcoxon signed-rank
test was used. For comparison of quantitative vari-
ables across more than two groups, analysis of vari-
ance (ANOVA) was applied. Categorical variables
were compared using the chi-square (y?) test or
Fisher’s exact test, as appropriate.

The null hypothesis was rejected when p <0.03.

Results

The baseline characteristics of the patients were
compared across the study groups. No statistically
significant differences were found in age, sex, BMI,
disease duration, history of thrombosed hemor-
rhoids, or severity of hemorrhoid-related symptoms
(all p>0.05), confirming the homogeneity of the
groups at baseline (Table 2).

Table 2. Baseline characteristics of patients with stage I-II chronic hemorrhoidal disease

Parameter BPV (n=32) LV (n=21) RBL (n=42) THD (n=23) Total (n=118)
Age, years 43.3+14.7 45.0+88 41.0£11.5 44.7+139 43.1+12.5
Male 19 (59.4 %) 11 (54.4 %) 23 (54.8 %) 14 (60.9 %) 67 (56.8 %)
Female 13 (40.6 %) 10 (47.6 %) 19 (45.2 %) 9 (39.1%) 51 (43.2%)
BMI, kg/m? 274+38 237+33 257+7.6 253+54 25.7%5.8
Disease duration, years 6.8+t4.5 9.0+39 76+3.1 93+4.4 79+39
History of thrombosed hemorrhoids 14 (43.8 %) 6 (28.6 %) 16 (38.1 %) 11 (47.8%) 71 (60.2%)
Hemorrhoid symptoms domain
Pain 18 (56.3%) 16 (76.2 %) 31(73.8%) 15 (65.2 %) 80 (67.8 %)
Pain score 27+1.4 28+1.3 26*1.3 27+0.9 27+1.2
Prolapse 22 (68.8%) 11(52.4 %) 30 (71.4%) 13 (56.5 %) 76 (64.4 %)
Prolapse score 46+1.3 3.5%0.5 43+13 45+13 43+1.2
Itching 9 (28.1%) 5(23.8%) 11(26.2 %) 7(30.4 %) 32 (271%)
Itching score 2.8+0.7 32408 3.5+0.7 31407 32+0.7
Soiling 8(25.5%) 6 (28.6 %) 12 (28.6 %) 6 (26.1 %) 32 (271 %)
Soiling score 31+0.8 3.3+0.8 33+0.6 3.4+0.6 3.3%0.6
Bleeding 32(100.0 %) 21 (100.0 %) 42 (100.0 %) 23 (100.0 %) 118 (100.0 %)
Bleeding score 47+141 43+1.1 46+1.2 47+14 46+1.2

Note. Categorical variables are presented as the number of cases and percentage, while quantitative indicators are presented as M+SD.
Symptom scores were calculated for patients with the respective symptoms.
No statistically significant differences were observed between groups for any baseline parameters (all p>0.05).
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Analysis of key intraoperative and postoperative
indicators revealed certain specific features associat-
ed with each of the four surgical techniques (Table 3).

The duration of surgery was significantly shorter
in the RBL group (8.5 7.2 min), which is expect-
ed given the technical simplicity of this procedure.
For the other techniques (BPV, LV, THD), the
average duration ranged from 41.1 to 44.3 min-
utes, with no significant differences between these
groups (p<0.001 vs. RBL).

Intraoperative blood loss was also minimal in the
RBL group (1.6 + 1.4 mL) due to the absence of tis-
sue dissection and the controlled mechanical effect
on hemorrhoidal tissue. BPV, LV, and THD showed
comparable blood loss levels (6.5-8.3 mL), which
were not clinically significant and did not require
additional hemostatic measures (p <0.001 vs. RBL).

The incidence of submucosal hematomas ranged
from 9.5% to 34.8 %, with no statistically signifi-
cant differences between groups (p=0.115), indi-
cating a favorable safety profile for all techniques
when performed with proper technique.

Postoperative analgesic requirements were mod-
erate across all groups. The number of ketorolac
doses administered during the first and second post-
operative days did not differ significantly between
groups (p>0.26), indicating comparable levels of
postoperative pain.

It is noteworthy that both the average length of
hospital stay and the duration of temporary disability
were significantly lower in the RBL group (0.4+0.5
days and 2.6 + 0.5 days, respectively), consistent with
the outpatient nature of this procedure. In the BPYV,
LV, and THD groups, these values were approximate-
ly 2.1-2.3 days for hospitalization and 5.6-5.8 days
for temporary disability (p<0.001 vs. RBL).

L.S. Bilianskyi, 1. V. Voloshyn

Thus, the analysis of intraoperative and postop-
erative outcomes demonstrates that all techniques
offer a favorable safety and low-trauma profile. RBL
ensures the shortest intervention time and fastest
recovery of work capacity, although further evalu-
ation is needed regarding its long-term outcomes.

A comparative analysis of the dynamics of the
«Hemorrhoid Symptoms» domain revealed certain
differences between the treatment groups (Table 4).

Thus, in the long term, bipolar vaporization and
laser vaporization provided the best control of this
key symptom of chronic hemorrhoids, showing
more stable results in preventing recurrent bleeding
compared to RBL and THD.

The dynamics of the «Satisfaction» domain in-
dicators demonstrated a clear positive trend in all
groups (Figure).

At one week post-treatment, mean satisfaction
scores were comparable across all groups (6.7—
7.1 points, p=10.084), reflecting minor between-
group differences in the early postoperative period.

At 6 months, a clear trend toward increasing sat-
isfaction was observed in all groups, with the high-
est mean scores recorded in the LV group (8.7 +0.5
points) and the BPV group (8.3 0.7 points), sig-
nificantly exceeding the scores in the RBL group
(7.7£1.5 points, p=0.010). The distribution of
scores showed that in the BPV group, 43.8 % of pa-
tients rated their satisfaction at the maximum level
(9 points), with an additional 46.9 % rating it at 8
points, whereas in the RBL group, only 33.3% of
patients gave a score of 9 points.

At 12 months, this dynamic remained stable:
the highest scores were again observed in the BPV
group (8.3 £0.7 points) and the LV group (8.2 £ 1.0
points), with significantly lower scores in the RBL

Table 3. Comparison of key intraoperative and postoperative parameters in patients with stage I-1I
chronic hemorrhoidal disease according to surgical technique

Parameter BPV (n=32) LV (n=21) RBL (n=42) THD (n=23) p (overall)
Duration of surgery, min 44.3£71* 42.4+6.5% 8.5£72 41.1£38* <0.001
Intraoperative blood loss, mL 8.3+3.7*# 8.1+3.0% 1.6+1.4 6.5+3.2*% <0.001
Submucosal hematomas 7(21.9%) 5(23.8%) 4(9.5%)* 8 (34.8%) 0.115
Number of ketorolac doses
Day 1 1.4+0.9 1.8+0.5 1.9+1.7 1.5+0.5 0.268
Day 2 1.8+0.8 1.9+0.6 2.0£0.8 1.7+0.5 0.310
Hospital stay, days 2.3+0.5% 21+0.4* 0.4+0.5 22+0.7* <0.001
Duration of temporary disability, days 58+0.7% 56£0.7*% 26+0.5 57+0.8* <0.001
Note. p-value (overall) — based on ANOVA or chi-square test.
* The difference from the RBL group is statistically significant (p <0.05).
“ The difference from the THD group is statistically significant (p <0.05; Bonferroni correction).
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Table 4. Frequency of <Hemorrhoid Symptoms»
domain indicators over time (by treatment group
and control time points), %

W 1 week [] 6 months B 1year
I 8.7
§ 83 83 8.2 o 82 74
| 6i| 6I 7I8 7I
BPV LV RBL THD

Symptom By ooy ol THD
(n=32) (n=21) (n=42) (n=23)
Pain
Preoperative  56.3 76.2 73.8 652 0.334
1 week 65.6 61.9 69.0 609  0.904
6 months 0.0* 4.3* 14.3 4.3*  0.034
12 months 0.0* 4.3% 26.2 13.0* 0.018
Prolapse
Preoperative  68.8 71.4 5741 69.8  0.568
1 week 0.0 0.0 0.0 0.0  1.000
6 months 0.0* 4.8 14.3 4.3*  0.034
12 months 3.1 4.8 26.2 13.0  0.018
Itching
Preoperative  28.1 23.8 26.2 304  0.964
1 week 9.4 14.3 16.7 174 0.802
6 months 0.0* 0.0* 214 43 0.002
12 months 9.4 14.3 31.0 13.0  0.080
Soiling
Preoperative  25.0 28.6 28.6 261 0985
1 week 31.3 33.3 35.7 26.1  0.883
6 months 3.1* 4.8 14.3 43 0245
12 months 3.1% 4.8 26.2 13.0  0.018
Bleeding
Preoperative  100.0  100.0  100.0  100.0  1.000
1 week 0.0% 0.0* 24 0.0 0.610
6 months 0.0% 0.0% 16.7 8.7 0.026
12 months 341 4.8 21.4 87  0.054

Note. p-values between groups calculated using 2 test

or Fisher’s exact test.

* The difference from the RBL group is statistically significant
(p<0.05).

Table 5. Recurrence rate by groups at 6 and 12 months
post-procedure

Time point BPV LV RBL THD p
6 1
6 months 0 0 (143%) (43%) 0.034
1 1 1 5
{2months 340y (48%) (262%) (13.0%) *018
40

Figure. Mean «Satisfaction» scores over time
in the study groups

group (6.8=2.0 points, p=0.001). The analysis of
score distribution further confirmed these trends: in
the BPV group, 43.8 % of patients maintained the
maximum satisfaction score (9 points), and another
46.9 % rated their satisfaction at 8 points, while in
the RBL group, only 28.6 % of patients gave a score
of 9, and more than 30 % of patients reported scores
of <6 points.

Thus, the analysis of patient satisfaction demon-
strates that bipolar vaporization and laser vapor-
ization provide the highest and most stable level of
subjective satisfaction in the long-term follow-up
period. Despite the rapid recovery of work capac-
ity after RBL, a significant proportion of patients
reported lower satisfaction scores, which is likely
associated with the higher rate of symptom recur-
rence. Analysis of hemorrhoid recurrence rates at 6
and 12 months post-treatment revealed clear inter-
group differences (Table 5).

At 6 months, no recurrences were observed in the
BPVP and LV groups (0 %), while the THD group
had 1 case (4.3 %), and the RBL group had a recur-
rence rate of 14.3 % (p=0.034 between groups).

At 12 months, the trend remained consistent:
the lowest recurrence rates were seen in the BPVP
(3.1 %) and LV (4.8 %) groups, with the THD group
showing 13.0 % and the RBL group demonstrat-
ing the highest rate at 26.2% (p=0.018 between
groups). Thus, RBL showed the highest recurrence
rate, reflecting the lower long-term clinical stability
of this technique for treating stage IT hemorrhoids.

Opverall, the results confirm that bipolar vaporiza-
tion and laser vaporization provide the most dura-
ble effect in preventing symptom recurrence, while
THD delivers intermediate results, and RBL carries
a significantly higher risk of recurrence in the long-
term follow-up. It should be noted that no compli-
cations specified in the corresponding domain were
recorded in any of the groups during the study.
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Discussion

Chronic hemorrhoids remain a significant medical
and social issue due to their high prevalence and
considerable impact on patients’ quality of life [12,
17, 30]. The majority of patients present with stage
I (72.9 %) or stage II disease (18.4 %), while stage
IIT-1V cases are relatively rare [30]. Patients with
persistent symptomatic stage I-1I CH who are re-
fractory to conservative therapy typically require
minimally invasive treatment [5, 35].

In modern clinical practice, methods such as
RBL, SI, THD, and emborrhoid therapy are com-
monly employed for stage I-11 CH [11, 24, 28, 35].
While these techniques show high efficacy, they are
associated with certain limitations, including post-
operative pain, recurrence risk, need for repeated
procedures, and, in some cases, the requirement for
advanced technical equipment (THD, emborrhoid
therapy) [11, 24, 28, 35].

Thermal destruction techniques — laser coagula-
tion, radiofrequency ablation, and bipolar coagula-
tion — achieve good outcomes in reducing prolapse
and vascularization of hemorrhoidal tissue but re-
quire costly equipment and carry risks of compli-
cations such as scarring and stenosis [10, 23, 25].
Infrared photocoagulation demonstrates relatively
modest long-term efficacy (75-80% at 1 year)
[4, 26].

A novel thermal destruction technique — BVP
using the EK-300M — was recently introduced for
the treatment of stage I-1I CH [5]. In the pres-
ent study, we conducted a comparative analysis of
BPV versus other popular techniques: LV, THD,
and RBL.

All studied methods demonstrated an accept-
able safety profile. Procedure time was shortest
in the RBL group, while the most stable symptom
dynamics were observed in the BPVP group. At
12 months post-treatment, residual pain, prolapse,
itching, and bleeding were less frequent in the BPV
group than in the THD and RBL groups and com-
parable to LV. Recurrence rates were lowest in the
BPV group (3.1 %) and LV group (4.8 %), where-
as higher rates were observed in the THD group
(13%) and especially in the RBL group (26.2 %),
consistent with published data on the elevated re-
currence risk following RBL [24].

Patient satisfaction was highest in the BPV and
LV groups, with more than 90 % of patients report-
ing scores of 8—9 at 12 months. Compared to litera-
ture reports on other thermal destruction methods
[10, 23, 25], the outcomes for BPV were compara-
ble or superior, with minimal blood loss (8.3 +3.7
mL), short postoperative recovery, and sustained
symptom resolution.
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Importantly, in terms of clinical efficacy, BPV is
at least equivalent to LV, and given the lower cost
of equipment and consumables, as well as the sim-
plicity of the technique and availability of devices,
it offers a higher potential priority for wider clinical
implementation.

According to our findings, THD ranks third
in priority, providing good clinical results but at
a higher cost and technical complexity. In contrast,
among the techniques analyzed, RBL demonstrated
the lowest priority for stage I-1I CH due to the
highest recurrence rate, despite its technical sim-
plicity and brief procedural duration.

Conclusions

The data obtained support the potential of BPV as
an effective and safe method for treating stage 1-11
CH. In our study, BPV appears highly suitable for
broader clinical use due to its balance of efficacy and
accessibility.

All evaluated minimally invasive methods (BPV,
LV, THD, RBL) provided an adequate level of ef-
ficacy and safety for stage I-11 CH. BPV and LV
showed the best clinical outcomes, with low recur-
rence rates and high patient satisfaction. Consider-
ing its lower cost, ease of use, and availability, BPV
can be recommended as a first-line option for the
treatment of stage I-11 CH. THD ranks third in
priority based on our data.

RBL should be considered a lower priority
method for this patient category due to its higher
recurrence rate. It should be noted that this study
has limitations — a relatively small sample size per
group, a single-center design, and a 12-month fol-
low-up period. Further multicenter studies with
larger patient cohorts and longer follow-up are re-
quired to definitively establish the role of BPV in
the comprehensive management of CH.
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Mas10iHBa3UBHI METOJUKU JIIKYBAHHS XPOHIYHOI'O I€MOPOIO
I—II crazii: pe3y/IbTaTH 3aCTOCYBAHHS TA IIPIOPUTETHICTD

JI. C. Binsinebkuii, 1. B. Bosommn
Hamionanpiuit meguanuii yaiepcuret iMetti O. O. Boromoubirst, Kuis

VY cydacHil KIiHIYHIA IPAKTHILL 3ACTOCOBYIOTH TAKi MAJIOiHBA3HUBHI METOIUKH JIIKYBAHHA XPOHIYHOI'O FEMOPOIO
(XTI') I—II crynens, aK JITryBaHHA JIATEKCHUMMU KinblaMu (JIK), TpancanajibHa reMOpOiaIbHA AeapTepiani3aria
(TT ), nazepHa Bantopusaiis (JIB) Tomo. binonspHa sannopusaitis (BI1B) € HOBOIO NEPCIIEKTUBHOIO METOIUKOIO
TEPMIYHOI IECTPYKLIT TKAHMH i3 3ACTOCYBAHHAM 6103BaPIOBAILHOIO reHeparopa «EK-300M» («Capmey, YKpa-
iHa). [i ePeKTUBHICTD MOPIBHAHO 3 iHITUMU METOAAMU JIOCi HEJOCTATHHO BUBYCHA.

MerTa — IOPIBHATU PE3Y/IBIATH JIIKYBaHHs YCKIaJHeHOro XI' I—II cTyrieHs 3a JJOIOMOI'0r0 YOTHUPHOX MaIOiHBa-
3uBHUX MeTOAUK (BITB, JIB, TTI, JIK) i BUBHAYMUTH iXHil pAHT IIPIOPHUTETHOCTI.

Martepianu Ta MeTogu. V TOCIPKEHHs Oy/10 3anydeHo 118 marfieHTiB (67 JooBiKiB i 51 KiHKAa BiKOM Bijl
19 1o 70 pokis, cepeatiit Bik — (43,1 +£12,5) poky) i3 cumnroMmarnyaum XI' I—II cryniens, pe3sucTeHTHHUM JIO
KOHCEPBATHUBHOI Tepartil. ITarieHTis pO3noAiIInN Ha YOTUPH I'PYIIH 3AJIEKHO Bifl 3aCTOCOBAHOI MeTOAMKM: BITB
(n=32),JIB (n=21), TT], (n=23), JIK (n=42). OLiHIOBAJX TPUBAJICTb BTPYYaHHS, YACTOTY iIHTPAOHNEPALITHUX
YCKJIQZIHEHD, JUHAMIKY CUMITOMIB (Oi/Ib, IPOJIATIC, KPOBOTEYA, CBEPOLK, 3a0PYyAHEHHS), YACTOTY PELIUHBIB,
PpiBEHB 33JOBOJICHOCT] JIIKyBAHHAM 4epe3 12 Mic.

Pe3yabTaTH. YCi METOUKHU 320€3IIEUIIN IOCTATHIIN PiBEHb €(DEKTUBHOCTI T4 6€3MEYHOCTI. HACTOTA pELIUIUBIB
yepes pik cranosma: y rpymi BIIB — 3,1 %, y rpymi JIB — 4,8 %, y rpymi TII — 13 %, y rpymi JIK — 26,2 %. PiBeHb
32/I0BOJICHOCT] OyB HaBUIMUM (8—9 6aniB) y rpynax BIIB i JIB (> 90 % nauientis). Metoau BIIB Ta JIB nipo-
JIEMOHCTPYBAJIN HAUKPAIIly KIiHIYHY €(DEKTUBHICTD i CTIFKICTb pe3y/sraris. 3a epekrusHicTIO TT/] nocina Tpere
micue, a JIK — HalHIK4YE Yepe3 BUCOKY YACTOTY PELIU/IUBIB.

BuCHOBKH. 3 yPAXyBAHHAM KJIiHIYHUX PE3YJIBTATIB, JOCTYITHOCTI TAd BAPTOCTi OIMOIAPHA BATIOPU3ALIiS MOXKE
OyTH PEKOMEH/IOBAHA K IPIOPUTETHA METOANUKA [T JTiKyBaHHA XI' I —II crynensa. Heo6xXinHO NpoBeCTH 6arato-
LEHTPOBI JOCTDKEHHS U1 ITBEPAXKEHHS TPUBAIOL €(PEKTUBHOCTI.

KiIxo49oBi €J10Ba: XPOHIYHHI IeMOPOH, OIIIOISIPHA BAIIOPU3Allisl, MAJIOIHBA3UBHI METOJUKU, TPAHCAHAIIbHA
Jle3aprepianizantid, 1a3epHa BAIOPU3aliid, JI'yBAaHHA JIATEKCHUMU KUIbIIAMM, PESYJIBIATH.
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The Cajal subtype of chronic slow-transit constipation (CSTC) is associated with Cajal cell deficiency and is con-
sidered the most resistant to conservative therapy. Its diagnosis requires histological analysis of all layers of the
intestinal wall, which involves invasiveness and carries the risk of complications. Therefore, the clinical pheno-
type of this subtype remains insufficiently studied.

OBJECTIVE — to evaluate the clinical-anamnestic characteristics and quality of life in patients with the Cajal sub-
type of chronic slow-transit constipation following colectomy.

MATERIALS AND METHODS. Over the past 12 years, the Cajal histological subtype of CSTC was diagnosed in 21
patients after colectomy (group O). The comparison group included 70 patients of similar age and sex who did
not exhibit signs of CSTC (group R). The study groups did not differ significantly regarding gender, mean age, or
body mass index. Clinical-anamnestic data and quality of life were assessed using the PAC-QOL scale in both groups.

REesurts. Women predominated in both groups: 20 (95.2 %) in the main group O and 65 (92.9 %) in group R. The
mean age was 33.9+8.7 years in group O, compared to 41.5 years in group R. The clinical phenotype of patients
with the Cajal subtype who required surgical treatment was characterized by early disease onset at a young age
(867 +5.08 years), a high mean disease duration at presentation (25.24+ 11.18 years; range 3—51), and genetic
predisposition, with a positive family history in first-degree relatives in 50.5 % of cases. These patients exhibited
prolonged intervals between bowel movements (mean 12.2+4.3 days) and lack of response to conservative
therapy. Stool types 1 and 2 on the Wexner scale were observed in 71.4 % and 28.6 % of patients, respectively. Most
patients required manual assistance during defecation (95.2 %) and experienced pronounced pain syndrome
(visual analog scale 2.8+ 1.3). Quality of life, as measured by the PAC-QOL scale, showed a significant decline in
group O compared to group R across all parameters. Physical discomfort worsened by 2.72 times (3.24 +0.44 vs.
1.19+0.29); psychosocial discomfort by 2.19 times (1.84+0.58 vs. 0.84 +0.18); anxiety by 2.66 times (2.05%0.24
vs. 0.77 £0.24); satisfaction by 2.88 times (2.48+0.59 vs. 0.86+0.28); and the PAC-QOL score by 2.57 times
(2.24£0.25vs. 0.87+0.12), with p<0.05 for all comparisons.

Concrusions. Our findings confirm the presence of severe clinical and functional disorders in patients with the
Cajal subtype, identifying them as potential candidates for surgical treatment.
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chronic slow transit constipation, Cajal subtype, quality of life, PAC-QOL scale.
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Chronic constipation remains a significant medi-
cal and social problem. Recent reviews indicate that
the prevalence of chronic idiopathic constipation in
the general population is approximately 14 %, with
higher rates observed in women and elderly patients
[6, 16, 18]. This condition is associated with increased
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physical and psychosocial discomfort, imposes a sub-
stantial burden on healthcare systems, and signifi-
cantly affects patients’ quality of life [2, 5, 6, 15].
Morphological studies classify slow-transit con-
stipation (CSTC) into four main histological sub-
types: neuropathic, myopathic, histologically intact,
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and the «Cajal» subtype. The latter is characterized
by a reduction in the number of interstitial cells of
Cajal (ICCs), which serve as the intestinal «pace-
makers» [12]. ICCs generate and propagate electri-
cal «<slow waves» essential for coordinating peristal-
sis, and their deficit is associated with severe colonic
hypomotility [18].

The clinical features of chronic constipation, spe-
cifically slow-transit constipation (STC), are charac-
terized by prolonged colonic transit time and a sig-
nificant reduction in coordinated colonic motility [1].
CSTC affects 2—4 % of the general population and is
often refractory to standard therapeutic approaches,
resulting in a high functional burden [18].

Despite growing attention to the histological clas-
sification of slow-transit constipation, modern litera-
ture lacks comprehensive studies describing the clin-
ical-anamnestic and morphological characteristics of
patients based on their histological subtype [11]. This
gap is primarily due to the challenges in verification,
which requires histological analysis of the full thick-
ness of the colonic wall. Particular attention should
be paid to the clinical features of the Cajal subtype, as
it tends to respond poorly to conservative treatment
and may be a suitable candidate for surgery [7].

OBJECTIVE — to evaluate the clinical-anamnestic
characteristics and quality of life in patients with
the Cajal subtype of chronic slow-transit constipa-
tion following colectomy.

Materials and methods

Over a 12-year period, the Cajal histological sub-
type of CSTC was diagnosed in 21 patients after col-
ectomy |7]. This allowed for a retrospective analysis
of the clinical- anamnestic features in patients with
the Cajal subtype, supporting its consideration as
a potentially distinct clinical form. These patients
were included in the main group (Group O). The
comparison group included 70 patients of similar
age and sex who showed no signs of CSTC (refer-
ence group — R). The study groups did not differ
significantly regarding gender, mean age, or body
mass index. In both groups, females predominated:
20 (95.2 %) in the main group O and 65 (92.9 %) in
the reference group R, p=0.486. The Rome IV cri-
teria were used to diagnose CSTC [3].

Inclusion Criteria

Age over 18 years.

CSTC that does not respond or poorly respond

to modern conservative treatment methods for at

least 6 months.

Low quality of life (QoL).

Consent to undergo surgical treatment.

Consent to complete a QoL questionnaire.
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Exclusion Criteria

Age under 18 years.

Severe comorbidities.

Presence of mental disorders.

Pregnancy.

Oncological diseases.

Harmful habits.

Refusal to complete the QoL questionnaire.
Proctogenic constipation.

Irritable bowel syndrome and /or secondary con-
stipation or constipation with a specific etiology
(associated with an underlying condition).
Drug-induced constipation.

Histological and immunological examinations

Samples were collected from various sections of
the gastrointestinal tract, including the appendix,
ileum, cecum, colon, and sigmoid colon. For our
study, samples were taken from all sections of the co-
lon and appendix, including at least three full-thick-
ness sections from the transverse and longitudinal
projections, each approximately 2 cm in length. The
tissue specimens were fixed in 10 % buffered forma-
lin, wired in alcohol, and embedded in paraffin. Se-
rial sections were stained with hematoxylin-eosin.
Additionally, an immunohistochemical study was
performed on the paraffin blocks using the Poly-
clonal Ra a-Hu CD 117 (c-kit) antibody (DAKO,
Denmark) to detect Cajal cells via the imaging En-
Vision™ FLEX System.

Pathohistological study

Microscopic examination was carried out using an
Olympus CX23 (Japan) microscope with a nozzle.
Morphometric measurements were performed using
Olympus Stream (Japan) software. The histological
examination focused on evaluating the intestinal wall
structure, including the architectonics of glands and
the cellular stroma composition within the mucous
membrane. Parameters evaluated were total muscle
layer thickness, the ratio of the thickness of differ-
ent layers and the number of layers, the presence of
lymphoid cell infiltration, the presence or absence of
cytoplasmic inclusions in smooth myocytes, and their
relative size. Meissner’s plexuses were identified be-
tween the outer and inner muscle layers according to
typical histological features. The glial cells were de-
termined by their size, the presence of large vesicular
nuclei, and Nissl substance. Their approximate num-
ber was calculated, and additional characteristics, in-
cluding the presence or absence of dystrophic changes
and lymphoid infiltrates, were assessed [12].

Quality of Life Assessment

Thequality oflife wasevaluated using the disease-spe-
cific Patient Assessment of Constipation — Quality
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of Life (PAC-QOL) questionnaire, developed and
validated by Marquis et al. [14] in 2005. The ques-
tionnaire includes 28 items grouped into 4 subscales:

Worries and concerns (11 items)

Physical discomfort (4 items)

Psychosocial discomfort (8 items)

Satisfaction with treatment (5 items).

Each item is assessed using a 5-point Likert scale,
ranging from 0 (not at all /never) to 4 (very much/
all the time), reflecting the patient’s experience
over the previous two-week period. A higher score
indicates a worse QoL due to constipation. Total
PAC-QOL scores and subscale scores were calculat-
ed according to the original PAC-QOL documenta-
tion for each patient [14]. QoL was assessed before
surgery and one year after surgery.

Before visiting the clinic, all patients had been
undergoing conservative therapy, which gradually
became less effective over time. The treatment in-
volved a high-fiber diet (n=21, 100 %), pharmaco-
logical agents (n=21, 100.0 %), and cleansing en-
emas (n=21, 100 %).

21 (100 %) patients underwent colectomy with
low rectal resection.

The impact of the histological subtype of the
colonic wall on the clinical course in patients with
the Cajal subtype of CSTC was assessed retrospec-
tively. This was done by comparing the histological
findings of resected colonic specimens obtained af-
ter colectomy with preoperative questionnaire data
and medical history.

Clinical characteristics of patients with the Cajal
subtype of CSTC were analyzed in comparison with
those of the reference group.

Statistical Analysis

Statistical analysis was performed using IBM SPSS
Statistics, version 22. Descriptive statistics were
calculated. Data normality was assessed using the
Shapiro-Wilk test. Mean values were presented as
M £ SD. Categorical data were expressed as counts
(%). The comparison of mean values for quantita-
tive variables was performed using the Wilcoxon-
Mann-Whitney. Comparisons of relative frequen-
cies were performed using Pearson’s chi-square test.
The null hypothesis of equality of variables was re-
jected at p<0.05.

Results

Women predominated in both groups: 20 (95.2 %) in
group O and 65 (92.9 %) in group R. The mean age
was 33.9 £8.7 years in group O, while in group R it
was 41.5 years. The average age at disease onset in
group O was 8.67 + 5.08 years. The body mass index
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(BMI) was 20.395+2.29 kg/m? in group O and
22.2+2.29 kg/m? in group R, with no statistically
significant difference between the groups, p<0.05.

The mean disease duration in group O was
25.24 +11.18 years (range: 3—51 years). Stool con-
sistency assessed by the Wexner scale in group O re-
spondents was type 1in 71.4 % and type 2 in 28.6 %,
whereas in the reference group R, stool types 4, 5,
and 3 were observed in 54 (77.1 %), 8 (11.4 %), and
8 (11.4 %) patients, respectively. The average in-
terval between bowel movements in group O was
12.2+4.3 days, whereas patients in group R had
daily bowel movements.

A positive family history of chronic slow-transit
constipation was observed in 50.5 % of patients with
the Cajal subtype in the first degree relatives. Man-
ual assistance was required in 20 patients (95.2 %)
in group O, whereas manual assistance wasn’t re-
quired in group R.

The mean intensity of abdominal pain, measured
by the visual analog scale (VAS) from 0 to 10, was
2.8+1.3 (range: 1 to 5) in group O respondents,
with 14 patients (66.7 %) reporting pain intensity
greater than 3 points. In contrast, no pain syndrome
was reported in group R.

The quality of life, assessed using the PAC-
QOL scale, showed a significant decline in group
O compared to the reference group across all pa-
rameters. Physical discomfort in group O worsened
by 2.72 times (3.24 +0.44 vs. 1.19£0.29); psycho-
social discomfort by 2.19 times (1.84+0.58 vs.
0.84 £ 0.18); anxiety by 2.66 times (2.05%0.24 vs.
0.77 £0.24); satisfaction by 2.88 times (2.48 =0.59
vs. 0.86 £0.28); and the PAC-QOL score by 2.57
times (2.24+0.25 vs. 0.87 £ 0.12), with p<0.05 for
all comparisons (Table).

Table. Values of PAC-QOL scores

PAC-QOL scales Group O Group R
3.24+0.44 1.19£0.29*
Physical di fort
ysical discomior (200-375)  (0.25-1.75)
o] 5 1.84+0.58 0.84+0.18*
Psychosocial discomfort (1.13-2.88) (050-138)
Worri d 2.05+0.24 0.77 £0.24*
orries and concerns
(145-227)  (0.36-145)
Satisfaction and treatment 248+0.59 0860287
(1.0-3.4) (0.20—-1.60)
2244025 0.87+0.12*
PAC-QOL
€-QO (186-271)  (0.61-1.18)
* p<0.05.
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According to the results, the clinical phenotype
of patients with the Cajal subtype of chronic slow-
transit constipation is characterized by an early
disease onset (mean age at onset 8.67 £ 5.08 years)
and a prolonged disease course (25.2 + 11.2 years).
Women predominated in this group (95.2 %), with
a mean age at the time of surgery of 33.9 + 8.7 years.
Typical features include infrequent bowel move-
ments (mean interval between defecations 12.2 + 4.3
days) and hard stool consistency (type 1 in 71.4 %
and type 2 in 28.6 % according to the Wexner scale),
with manual assistance required in 95.2 % of cases.

A positive family history of the disease in first-
degree relatives was registered in 50.5 % of patients.
Abdominal pain syndrome was present in 66.7 % pa-
tients, with pain intensity exceeding 3 points on the
VAS (mean value 2.8 +1.3).

These findings confirm the presence of severe
clinical and functional disorders in patients with
the Cajal subtype, identifying them as potential
candidates for surgical treatment.

Discussion

Constipation remains a significant challenge in
modern medicine, with substantial healthcare ex-
penses associated with ineffective conservative
treatments, leading to reduced patients’ quality of
life. Current data indicate that CSTC affects 2—4 %
of the general population. It is frequently resis-
tant to conservative treatment, resulting in a high
healthcare and social burden [3].

In recent literature, the Cajal subtype of CSTC
has been identified in 19.6 % of patients who under-
went surgery [13], aligning with previous reports of
ICC deficiency in patients with CSTC [4, 10, 18].
ICCs are intestinal «<pacemaker» cells, and their re-
duction leads to colonic hypomotility, supporting
the classification of the Cajal subtype as a morpho-
logically distinct form of STC [2, 6,9, 10].

Despite a variety of medications and dietary rec-
ommendations, CSTC associated with ICC defi-
ciency is mostly unresponsive to standard treatment.
Prospective reviews indicate that medical therapy
provides only temporary relief, and radical interven-
tions are necessary in refractory forms of the disease
[18]. In such cases, subtotal or total colectomy with
ileorectal anastomosis is recognized as the most ef-
fective treatment for refractory CSTC. Retrospec-
tive studies report that 81-93 % of patients experi-
ence significant improvements in bowel movement
frequency, overall functional status, and sustained
quality of life post-colectomy [4, 7, 8, 11, 17].

Our study aimed to provide a detailed comparison
of clinical and anamnestic characteristics, as well as
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quality of life (PAC-QOL) measures, in patients with
the Cajal subtype of CSTC compared to the refer-
ence group. Thus, the typical clinical picture of pa-
tients with the Cajal subtype of chronic slow-transit
constipation is that of a woman approximately 34
years old, with disease symptoms beginning in child-
hood (mean age at onset: 8.7 years) and a disease
duration exceeding 25 years. Half of these patients
(50.5 %) have a positive family history of constipa-
tion in first-degree relatives. The average defecation
frequency is once every 12 days, with hard stool con-
sistency (type 1—2 on the Wexner scale). A need for
manual assistance is reported in 95.2 % of cases. Ad-
ditionally, 66.7 % of patients experience abdominal
pain, and there is a significant reduction in quality of
life across all PAC-QOL domains.

This study included only patients after colecto-
my due to a refractory course of the disease. Con-
sequently, the findings do not represent the full
spectrum of clinical variability of the Cajal subtype
of CSTC, but rather focus on the most severe cases
requiring surgical intervention. Further research is
necessary to include patients with milder forms who
respond to conservative therapy, in order to estab-
lish clearer diagnostic criteria for this phenotype
and potentially predict the disease course.

The limitations of this study include a sample com-
prised solely of surgical cases and the absence of pre-
operative functional assessments of colonic motility.

Future research should focus also on patients with
early-stage Cajal-type CSTC, compare the effective-
ness of various therapeutic strategies according to
morphological subtypes, and developing stratifica-
tion algorithms for surgical decision according to
clinical, anamnestic, and morphological data.

Conclusions

The clinical phenotype of patients with the Cajal
subtype who required surgical treatment was char-
acterized by early disease onset at a young age
(8.67 £5.08 years). These patients exhibited a high
mean disease duration at presentation (25.24 = 11.18
years; range 3—51), with a genetic predisposition
evidenced by a positive family history in first-de-
gree relatives in 50.5 % of cases. They also experi-
enced prolonged intervals between bowel move-
ments (mean 12.2+4.3 days) and lack of response
to conservative therapy (100% refractory cases).
Stool types 1 and 2 on the Wexner scale were ob-
served in 71.4 % and 28.6 % of patients, respectively.
Most patients required manual assistance during
defecation (95.2 %) and reported pronounced pain
syndrome (VAS 2.8 +1.3) and a significant worsen-
ing of the overall PAC-QOL score (by 2.57 times).
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Ki1iHiKO-aHAMHECTHUYHI XaPAKTEPUCTHUKU TA AKICTb JKUTTA
HAI{EHTIB 13 KAXAJbHUM HiITUIIOM XPOHIYHOI'O
IIOBUIBHO-TPAH3UTHOI'O 3AI10PY

I. M. Jlemmus, JI. 0. Mapkyaas, O. 1. Oxoupbka, I1. JI. buk

Hamionanpiuit meguunwmii ynisepcuret imeri O. O. Boromoubiist, Kuis

KaxaynpHUI HTUIT XPOHIYHOT'O MOBUIBHO-TPAH3UTHOIO 3a1opy (XITT3), acouifioBanuii i3 gediniToM KIITUH
KaxaJis, BBayKaeThCsl HAMGIIbII PE3UCTEHTHHIM /IO KOHCEPBATUBHOI Tepartii. Floro iiarHocTuka norpeéye ricro-
JIOTIYHOI'O aHAIi3y BCIX MIAPiB KUIIKOBOI CTiHKH, 1110 IOB’SI34HO 3 iHBA3MBHICTIO T4 PU3NKOM YCKIAJHEHDb. ToMy
KIHIYHNUHA (DEHOTUII ILOT'O IiTHUITY HEJOCTATHBO BUBUYCHMUI.

MerTa — OLiHUTU KIiHIKO-aHAMHECTUYHI OCOOIUBOCTI TA SIKICTb KUTTS IALIEHTIB i3 KAXAJIbHUM I1iITUIIOM XPO-
HiYHOT'O ITOBUIBHO-TPAH3UTHOI'O 3aAII0PY ITiC/Is KOJICKTOMIL

MarepiagaHu Ta METOAM. 32 OCTaHHi 12 POKiB KaXaJbHUI ricronoriynui niarun XI1T3 6yB BepudikoBaHUMI
y 21 mauienTa micig konekroMii (rpyna O). Ipyrty TOpiBHAHHA YTBOPEHO i3 70 MALi€HTIB aHAJIOITYHOIO BiKy Ta
crarti 6e3 o3Hak XIIT3 (rpyma R). Ipyrnu CyTTEBO HE BiIPI3HAINCSA 34 CTATTIO, CEPEAHIM BIKOM Ta iHJJIEKCOM MaCH
Tina. ¥ BCiX nanieHTiB Oy/y MPOAaHaIi30BaHi KIIHIKO-aHAMHECTUYHI JaHi Ta AKiCTb XKUTTA 32 K100 PAC-QOL.

Pesyapraru. B 060x rpymnax nepesaskaiu skinku: 20 (95,2%) v rpymi O 1a 65 (92,9 %) y rpymi R. Cepeniit Bik
y rpymi O cranoBusB (33,9+8,7) poky, y rpymi R — 41,5 poky. KiniHiunuit (heHOTHIT NAli€HTIB i3 KaXaIbHUM IIijI-
THIIOM, AKi IOTPEOYBAIN XiPYPrivHOIO JIKYBAHHS, XAPAKTEPU3YBABCS TOYATKOM 3dXBOPIOBAHHS B MOJIOZIOMY
Bitti ((8,67+5,08) POKY), TPUBAIUM [IEPEOIrOM 10 BCTAHOBJICHHS [HiarHo3y (Bif 3 10 51 pOKY, y CepeiHbOMY —
(25,24+11,18) pOKyY), TECHETUYHOIO CXWIBHICTIO (CIMEHHUI AaHAMHE3 Y POJAHYIB IIEPIIOI'O CIYIICHS CIIOPIHEHHA
B 50,5 9% BUINAJKIB), 3HAYHUMHU iHTEPBATAMH MK Jedpekaniamu (y cepeaaboMy (12,2+4 3) no6u), BiCyTHICTIO
BiIMOBI/Ii HA KOHCEPBATUBHY TEPAITIIO, TUITOM Kasty 1 Ta 2 32 mKkanoo Wexnery 71,4 ta 28,6 % martieHTis Biosis-
HO, HEOOXI{/THICTIO PYy4HOI IONIOMOT Y Hif] 4acC Jedekartii (95,2 %) Ta BUPa3HUM O0JIbOBUM CUHAPOMOM (34 Bi3yaslb-
HOIO aHJIOTOBOIO MIKAIOIO — 2,8+ 1,3). AKICTb KUTTA 32 K010 PAC-QOL 6ys1a CTATUCTUYHO 3HAYYIIO HILKYOIO
B rpyni O IOPIiBHAHO 3 TPYyHOIO R 32 BCiMa NOKAZHUKAMU: (PIBUYHUI AUCKOMMDOPT —y 2,72 pasy (3,24+0,44 ta
1,19+0,29), ncuxocoriambHui fuckomdopt — vy 2,19 pasy (1,84+0,58 10,84 +0,18), TpUBOKHICTE — v 2,66 pady
(2,05£0,24 Ta 0,77 £0,24), 3an0BOseHICTb — v 2,88 pasy (2,48+0,59 i 0,86+0,28), 3aranbHuit 6a1 3a PAC-QOL —
y 2,57 pasy (2,24 +0,25 Ta 0,87 £0,12). ¥ci BigMiHHOCT] 6y/I1 CTATUCTUYHO 3Hadymumu (p <0,05).

BucHOBKH. OTpUMaHi PE3YABTATU MiATBEP/KYIOTh HASBHICTh TSHKKUX KIHIYHUX i (DYyHKIIIOHAIBHUX MTOPY-
IIEHB Y NAIEHTIB i3 KaXaJIbHUM IiATUNOM XITT3, 110 /1a€ MiICTaBX PO3IVIIAATH iX SIK HOTCHIIHHNUX KAaHU/IATiB
Ha XipypriyHe JiKyBaHH:.

KiIx049oBi cJ10Ba: XpOHIYHUI HOBUIBHO-TPAH3UTHUI 310D, KAXAIbHWH ITiJITUIL, IKICTh XKUTTS, IKa1a PAC-QOL.

FOR CITATION

1 Leshchyshyn IM, Markulan LY, Okhotska OI, Byk PL. Clinical-anamnestic characteristics and quality of life in patients with the Cajal subtype of chronic slow-transit constipation. General
Surgery (Ukraine). 2025:(2);44-49. http://doi.org/10.30978/GS-2025-2-44.
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OBJECTIVE — to create a model for choosing the most effective method of surgical treatment of obesity.

MATERIALS AND METHODS. The study was conducted at the Department of General Surgery No 2, Bogomolets
National Medical University. The study group included 53 patients who consented to the bariatric procedure. The
control group consisted of 59 patients. The study group underwent bariatric interventions: laparoscopic gastric
bypass (37.7 %), laparoscopic sleeve gastrectomy (32.2 %), and 30.1 % underwent the installation of an intragas-
tric balloon, followed by gastric bypass and outcome assessment after 12 months. The control group received
conservative treatment for obesity. All patients underwent routine general clinical examinations, genotyping via
the Fast Real-Time PCR System in TagMan medium, and stool analysis using polymerase chain reaction to deter-
mine the parameters of the intestinal microbiome.

ReEsurrs. Statistical data processing showed that the chance of achieving an optimal outcome is highest in
patients with a detected SNP MC4R, an unsatisfactory initial intestinal microbiota pattern, and an extensive fam-
ily history of obesity, as well as those who underwent laparoscopic gastric bypass.

ConcLusions. Laparoscopic gastric bypass is the preferred surgical technique for obesity treatment, yielding an
optimal outcome. The presence of an unsatisfactory initial intestinal microbiota pattern, the detection of SNP
MCAR polymorphism, and a family history of obesity influence the effectiveness of surgical treatment. The chance

of achieving an optimal outcome is 3.6 times higher in patients with a detected SNP MC4R polymorphism.
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Obesity is characterized by an excessive accumula-
tion of adipose tissue in the human body, leading to
the occurrence of many comorbidities and a decline
in quality of life. Obesity increases the risk of diabetes,
metabolic syndrome, arterial hypertension, ischemic
heart disease, and acute cerebrovascular accidents.
Obesity is associated with gallstone disease, colorec-
tal cancer, non-alcoholic fatty liver disease, hiatal her-
nia, osteoarthritis, etc. Consequently, enhancing the
effectiveness of obesity treatment is relevant.
Bariatric surgery is becoming more prevalent
globally as an effective and safe treatment option for
obesity. The IFSO 8th Global Registry Report [5]
indicates that, in 2023, there were 480,970 bariatric
operations performed worldwide. The most common
metabolic interventions included sleeve gastrectomy
(60.4 %), Roux-en-Y gastric bypass (29.5 %), mini-
gastric bypass (4.3 %), and other operations (5.8 %).
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Some scientific studies evaluated changes in the in-
testinal microbiota of individuals depending on their
body weight and response [12] to bariatric interven-
tions. The reseachers also noted a correlation between
obesity and polymorphisms in specific genes.

Jianhua Zhao et al. used a global population
gene study (GWAS) to analyze the genetic ma-
terial of 2,760 individuals with class IIT obesity,
revealing polymorphisms in FTO, TMEM1S,
NRXN3, MC4R, SEC16B, GNPDA2, TNNI3K,
QPCTL, and BDNF in 1,697 (61.4 %) of the indi-
viduals, indicating a relationship between obesity
and the human genome [15]. S.Z. Lutz et al. de-
termined the correlation between the presence of
the HSD11B1 gene (responsible for encoding the
activator of 11B-hydroxysteroid dehydrogenase,
a regulator of cellular fatty acid metabolism) in
the genome of obesity-associated single-nucleotide
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polymorphisms (SNPs) rs2235543, rs12565406, and
14844880 and non-alcoholic fatty liver disease in
obese individuals [11]. M. Bandstein et al. identified
seven single-nucleotide polymorphisms (PTBP2,
NUDT3, TFAP2B, ZNF608, MAP2KS5, GNPDA2,
and MTCH2) associated with obesity in 238 pa-
tients undergoing laparoscopic gastric bypass. They
discovered that patients who had any of the single-
nucleotide polymorphisms had an 11 % greater per-
centage of excess weight loss (EWL) compared to
those lacking these SNPs in all genomes [3].

Consequently, there exists a correlation between
obesity, regardless of gender and race, and changes in
intestinal microbiota patterns, as well as gene poly-
morphisms, namely SNP rs571312 of the MC4R
gene and SNP 153810291 of the TMEM 160 gene.

Currently, a significant challenge in bariatric sur-
gery is the creation of a decision-making model that
enables the selection of the most successful surgical
approach for obesity treatment in each case based
on specific criteria.

OBJECTIVE — to create a model for identifying the
most effective method for the surgical treatment of
obesity based on the analysis of intestinal micro-
biome parameters and genetic markers associated
with obesity.

Materials and methods

The monocentric prospective observational cohort
study was conducted at the Department of General
Surgery No 2, Bogomolets National Medical Uni-
versity.

The study included 112 patients (see Table 1
for their clinical characteristics). All patients met
the IFSO criteria and required surgical treatment:
BMI >35 kg/m? regardless of comorbidities or
BMI 30.00-34.99 kg/m? with comorbid condi-
tions. All patients in the study were offered surgical
treatment. The study group included 53 patients

Table 1. Clinical characteristics of study patients

O.Y. Ioffe, PA. Kobzar

who consented to bariatric surgery. The control
group consisted of 59 patients who refused surgi-
cal treatment and instead received conservative
therapy. The findings were evaluated one year after
the start of treatment. The study group underwent
the following bariatric interventions: laparoscopic
gastric bypass — 20 patients (37.7 %), laparoscopic
sleeve gastrectomy — 17 patients (32.2 %), and 16
patients (30.1 %) with super-obesity who under-
went two-stage surgical treatment, namely the in-
stallation of an intragastric balloon for 6 months as
the first stage of the two-stage treatment, followed
by gastric bypass within 14 days after balloon re-
moval and outcome assessment 12 months after
the two-stage treatment initiation [1]. The con-
trol group consisted of 59 obese patients who were
treated conservatively, including diet therapy, psy-
chological support sessions, lifestyle adjustments,
and moderate physical activity.

At the beginning of treatment, both groups were
prescribed anthropometric assessments, standard
general clinical evaluations, genotyping via the Al-
lelic Discrimination system using the Fast Real-
Time PCR System (Applied Biosystems™, Life
Technologies, USA) in TagMan media, and stool
analysis by PCR to determine quantitative and
qualitative indicators of the intestinal microbiome.

The assessment of treatment effectiveness was con-
ducted using the following multifactorial criteria:

1) Percentage of EWL. The American Society for
Metabolic and Bariatric Surgery defines effective
surgical treatment of obesity as achieving a EWL of
no less than 50 % within 12 months postoperatively.

2) The intestinal microbiota patterns, specifically
the Firmicutes/Bacterioidetes ratio (FBR) and Bac-
terioidetes/Faecalibacterium ratio (BFaR), represent
the ratios of the dominant families of microorganisms
that colonize the intestinal mucosa. The average nor-
mal values for the indicated colonies in Europe are
1-5 for FBR and 0.01-100.0 for BFaR [8].

Indicator All patients (n=112) Study group (n=>53) Control group (n=>59) P
Age, years 48.2+9.2 (27-68) 47.7%9.1 (23-68) 48.9%9.5(29-67) 0.286*
Body mass, kg 144.8+£15.7 (110.1-210.2)  148.0+184 (110.1-210.2) 141.8+£12.2(117.2-172.2)  0.085*
Height, cm 166+ 13 (150-188) 165+ 12 (152-188) 166 =13 (150-185) 0.818
Initial BMI, kg/m? 45.1+6.1 (35.2-75.3) 48.6+7.4 (35.2-75.3) 41.6+3.1 (35.5-50.5) 0.256*
Ideal body mass, kg 62.2+£7.2 (51.5-74.5) 62.6+7.1(52.8-73.3) 61.2+£6.8 (51.1-74.5) 0.362*
Excess weight, kg 100.2 +19.0 (65.9—144.6) 101.5%22.3 (70.5—144.6) 99.8+18.5 (62.3-132.7) 0.321*
Note. A comparison of data between the study and control groups.

“In one or both groups, the data distribution differed from normal; the analysis was performed using the Wilcoxon T-test.
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3) The presence or absence of genetic markers as-
sociated with obesity includes polymorphisms SNP
rs571312 of the MC4R gene and SNP rs3810291 of
the TMEM160 gene.

4) Comorbidity of diabetes.

5) Patient age.

6) Patient gender.

7) Family history of obesity.

8) Bad habits (alcohol, smoking).

Results

The average BMI of patients in the study group
before surgery was 48.6 +20.1 kg/m?. The average
BMI among patients in the control group before
treatment was 43.6+16.0 kg/m? After surgery,
the average BMI in the study group decreased to
29.5+5.4 kg/m?, while in patients in the control
group, it was 40.2 + 13.8 kg/m? (Table 2).

The study group exhibited an average EWL of
59.21 % £ 23 % after 12 months of observation. The
maximum EWL observed in the study group was
77.2 %, while the minimum EWL was 49.9 %. The
control group exhibited a significantly lower aver-
age EWL of 9.92% +7.25%. The EWL range in
the control group was 19.45 % to 2.2 %. The aver-
age EWL in patients undergoing bariatric surgery
with various techniques differed. Patients who
underwent gastric bypass using the Roux tech-
nique demonstrated the highest average EWL, at
69.71 % +20.0%. In contrast, those who under-
went sleeve gastrectomy had an average EWL
of 51.57% £5.9%, while patients after two-stage
surgical treatment achieved an average EWL of
51.7%£792%.

Analysis of the FBR and BFaR in the study
group revealed an average FBR of 94.5 before sur-
gical treatment. Only three patients in this group
(5.67%) had FBR values within the reference
range before treatment. The average BFaR in the

study group was 1708.5, with a significant range of
minimum and maximum values, specifically 50000
and 0.0003, respectively. Before surgical treatment,
BFaR was within reference values for two patients
(3.77%).

The intestinal FBR in the control group was
52.5+91.1 on average before treatment. Two pa-
tients in this group (3.38 %) had average FBRs that
varied within the reference values before treatment
initiation. The average BFaR before treatment was
579.1. Reference values of BFaR before treatment
were not detected.

Analysis of intestinal microbiota patterns re-
vealed the following changes 12 months after sur-
gery. The average FBR after surgical intervention for
obesity was 2.84 + 6.4, with a range of maximum and
minimum values of 7.19 and 0.79, respectively. The
indicators attained reference values in 50 patients
(94.33 % of the cohort). Three patients (5.67 %) ex-
hibited no positive changes in FBR indicators, re-
sulting in insufficient effectiveness of surgical treat-
ment, with an average EWL of 49.52 % +0.6. The
average BFaR indicator in patients under treatment
after 12 months was 58.4, with the maximum and
minimum values recorded at 121 and 0.256, respec-
tively. In 49 patients (92.4% of the cohort), the
indicators attained reference values. Four patients
(7.6 %) did not have intestinal microbiota markers
return to reference values, resulting in insufficient
effectiveness of surgical treatment, with an average
EWL of49.33% +1.1.

In the control group, the average FBR indicator
after treatment was 6.1 =£22.2, with a range of 0.2 to
22.4. Ten patients (16.9 %) exhibited results within
the reference values from the onset of treatment.
The average BFaR indicators in treated patients
were 130.2, with reference values achieved in 11 pa-
tients (18.6 %) (Table 3).

The distribution of results was determined by
the presence of polymorphisms in the studied genes.

Table 2. BMI dynamics in both groups depending on the treatment method, kg/m?

Treatment method Before treatment After treatment p
RYGB 47.8+10.1 (35.2-75.3) 28.5+6.2 (26.2-30.1) <0.001
Sleeve gastrectomy 42.2+7.4(35.4—48.6) 30.1£5.5(29.2-31.0) <0.001
Intragastric balloon implantation + gastric bypass ~ 52.2+6.4 (50.1-54.4) 28.3%6.0 (26.1-30.5) <0.001
Study group (total) 48.6+20.1 (35.2-75.3) 29.5+5.4 (26.1-31.0) <0.001
Control group 43.6+16.0 (35.5-50.5) 40.2+13.8 (33.4-47.0) 0.06

Note. Intragastric balloon implantation + gastric bypass — placement of an intragastric balloon as the first stage of treatment for
patients with super-obesity, and performing gastric bypass 6 months after the start of treatment.
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Table 3. Microbiome status depending on the treatment method, % of references

Firmicutes/Bacterioidetes

Bacterioidetes/Faecalibacterium

Treatment method

Before After Before After
treatment treatment P treatment treatment P
RYGB 5.00 95.00 <0.001* 10.00 95.00 <0.001*
Sleeve gastrectomy 0.00 94.22 <0.001* 5.82 94.28 <0.001*
Intragastric balloon implantation + gastric bypass 6.25 87.50 <0.001* 0.00 81.25 <0.001*
Study group (total) 5.67 94.33 <0.001* 3.77 92.40 <0.001*
Control group 3.38 16.90 0.06 0 18.60 0.07*

Note. * In one or both groups, the data distribution differs from normal. A comparison was performed using the Wilcoxon T-test. *

The analyzed single-nucleotide polymorphisms
were identified in 23.2 % (n=26) of all patients in-
cluded in the study (n=112), while 76.8 % (n =86)
did not have SNP rs571312 MC4R and SNP
3810291 TMEM 160 in the studied samples. The
distribution of single- nucleotide polymorphisms
among patient groups is presented as follows. The
rs571312 MC4R polymorphism was detected more
often in the study group compared to the control
group (p=0.007), while the rs3810291 TMEM 160
polymorphism was also more prevalent in the study
group (p<0.01). The presence of both polymor-
phisms was identified only in the study group, ac-
counting for 7.3 % (n=3) (Table 4).

The study group consisted of three subgroups
depending on the chosen surgical treatment meth-
od and the presence of genetic markers associated
with obesity: 20 patients underwent laparoscopic
gastric bypass (nMC4R=8, nNMEM160 =3),
17 patients underwent laparoscopic sleeve gas-
trectomy (nMC4R =2, nNMEM160=1), and 16
patients received two-stage treatment involving
intragastric balloon placement followed by laparo-
scopic gastric bypass after 6 months (nMC4R =3,
nNMEM160=1). Among these subgroups, the
highest treatment efficiency in terms of EWL was

Table 4. SNPs distribution in both groups

SNP Stl(lr(:}; %g(;up Cor(lflrglsggr)oup
1571312 MC4R 10 (18.8 %) 8 (13.5 %)
1rs3810291 TMEM 160 5(9.4 %) 3(5.1%)
Both SNPs 3* (5.6 %) 0

No SNPs 38 (71.7 %) 48 (81.4 %)

Note." n=3 among patients in whom both polymorphisms were
detected (n=26)

General Surgery 3azansuaxipypeis © 2025 ¢ Ne2 (13)

observed in patients who underwent laparoscopic
gastric bypass, achieving 69.7 %. Patients who un-
derwent two-stage treatment had a EWL of 55.7 %,
while those operated on by sleeve gastrectomy had
the lowest EWL at 52.5 %.

In a significant cohort of patients undergoing
surgery for obesity, initial assessments of intesti-
nal microbiome patterns revealed unsatisfactory
results. Specifically, the FBR was within reference
values for only three patients (5.67 %), while the
average BFaR met reference values in only two pa-
tients (3.77 % of the cohort) before surgery.

Statistical analysis

The results of univariate logistic regression yielded
astatistical model indicating that individual criteria
can influence the chance of achieving an optimal out-
come (EWL >65): the presence of the SNP MC4R
genotype — OR 3.6 (95 %CI 1.45—-5.65; p<0.0001);
unsatisfactory initial pattern of intestinal microbio-
ta— OR 1.32 (95 %CI 2.11-6.15; p<0.0001); fam-
ily history of obesity — OR 1.8 (95 %CI 1.1-1.26;
p<0.0001); other criteria do not have a statistically
significant effect on the chance of achieving an opti-
mal outcome, as shown in Table 5.

The quality of the model, as indicated by the
AUC values, was good (> 0.7) for SNP MC4R at
0.81 (p<0.001), an unsatisfactory initial pattern of
intestinal microbiota at 0.73 (p=0.003), and a fam-
ily history of obesity at 0.76 (p<0.001). Other in-
dicators yielded AUC values below the acceptable
threshold, as shown in Table 6.

Discussion

Analysis of the obtained data revealed that the
best outcomes in terms of EWL were achieved in
patients who underwent laparoscopic gastric by-
pass surgery — 69.7% (n=20). Within this sub-
group, the SNP MC4R polymorphism was most
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Table 5. Statictical analysis results

Parameter Indicators Model odds ratio (95 % CI) p*
SNP MC4R 2.88+0.48 3.60 (1.45-5.65) <0.0001
SNP TMEM160 0.50+0.76 1.10 (2.12-6.15) 0.003
Both SNPs 0.26£0.10 7.00 (2.53-19.3) 0.002
Unsatisfactory initial pattern of intestinal microbiota 1.32£0.17 3.1(2.11-6.15) <0.0001
Diabetus mellitus 0.15+0.10 10.10 (3.16—-41.0) 0.02
Age 0.38=0.07 0.69 (0.77-1.36) 0.0001
Sex 0.31£0.02 1.19 (0.25-1.57) 0.82
Family obesity 1.92+0.74 1.80 (1.10—1.26) <0.0001
Bad habits 0.12+0.03 0.49 (0.52-0.98) 0.009

Note. * Significance level of the difference between the mean and mean values from O.

Table 6. ROC analysis of the obtained model

Parameter AUC Sensitivity, % Specificity, % Optimal border p
SNP MC4R 0.81 65.0 98.0 0 <0.001
SNP TMEM160 0.52 43.0 86.0 0 <0.001
Both SNPs 0.48 50 77.5 0.5 0.002
Unsatisfactory initial pattern of intestinal microbiota  0.73 72.2 96.0 0 <0.001
Diabetus mellitus 0.6 22.0 91.0 0 0.046
Age 0.49 50.0 81.0 14.0 0.002
Sex 0.5 11.0 60.0 0 0.838
Family obesity 0.76 69.0 88.0 0.5 <0.001
Bad habits 0.55 37.0 75.0 0 0.437
often detected (nMC4R=35), compared to pa- Conclusions

tients who underwent sleeve gastrectomy (n=17,
nMC4R =2), and those who received two-stage
treatment (n=16, nMC4R =3). Statistical data
processing showed that the chance of obtaining
optimal outcomes is highest in patients meeting
specific criteria for surgical treatment: the presence
of SNP MCA4R, unsatisfactory initial intestinal mi-
crobiota patterns, and an extensive family history
of obesity. Given that the majority of these patients
underwent laparoscopic gastric bypass surgery for
obesity, it can be inferred that this surgical tech-
nique is a preferred treatment option for patients
meeting the specified criteria. This hypothesis is
confirmed by A. C. Gomes [7].

Multivariate analysis demonstrates that the
selected criteria, including the detected SNP
TMEM160, the presence of both gene polymor-
phisms, diabetes, age, gender, and bad habits, do not
have a significant impact on achieving better surgi-
cal outcomes in patients with obesity.
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An unsatisfactory initial pattern of intestinal mi-
crobiota, the presence of the SNP MCA4R polymor-
phism, and a family history of obesity influence the
effectiveness of surgical treatment as measured by
EWL (p<0.0001). Other criteria have little effect
on the surgical outcomes as measured by EWL.

The chance of achieving an optimal outcome with
EWL (i 65 %) s 3.6 times higher (95 %CI 1.45-5.65;
p<0.0001) in patients with a detected SNP MC4R
polymorphism,; 1.32 times higher (95 %CI12.11-6.15;
p<0.0001) in patients with an unsatisfactory initial
pattern of intestinal microbiota; and 1.8 times higher
(95%CI 1.1-1.26; p<0.0001) in patients with an
extensive family history of obesity.

Laparoscopic gastric bypass is the preferred sur-
gical technique for obesity treatment to achieve an
optimal EWL outcome (i 65 %) in patients with the
MCA4R SNP polymorphism, an unsatisfactory ini-
tial pattern of intestinal microbiota, and an exten-
sive family history of obesity.
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MynsTU(paKTOpHA OL[iHKA €(PEKTUBHOCTI XipyprivyHOIo
JIIKYBAHHS OKUPIiHHA
0.10. Iodde, I1. A. Koo3ap

Hamionanpuuit mepuunwnii yuisepcuret imeti O. O. Boromoubiist, Kuis

MeTa — CTBOPEHHS MOJIE] 111 BUOOPY HANE(PEKTHUBHIINIOTO METO/IY XipypriqHOTO JIIKYBAHHS OXKHUPiHHSL

Marepianu Ta MeTOmH. JJOCIi/PKEHHS IIPOBEAEHO Ha 6a3i kKadeapu 3aranpHOI Xipyprii Ne 2 HanioHa1pHOro
MeJUYHOrO yHiBepcuTeTy iMeHi O. O. bBoromorblid. JOCIiKYBaHiNA TPy HALIEHTIB (N=53) BUKOHYBAIN 6api-
ATPUYHI BTPYYAHHS: JIAIIAPOCKOIIYHE LIIYHKOBE LIYHTYBAHHA (37,7 %), JAIIAPOCKOIIYHY PYKABHY PE3EKLIiIO
NUTYHKA (32,2 %), yCTAaHOBJIEHHA BHYTPIIIHBOIMUTYHKOBOTI'O O6aJI0HA i3 MIYHTYBaHHAM HUTyHKA (30,1 %). Pesynsrar
OLiHIOBAIM Yepe3 12 Mic. KonTpoibHa rpyna — 59 nmanieHTis 3 OKMPiHHAM, AKHX JIIKYBaJIM KOHCEPBATUBHO. YCiM
HAli€HTAM BUKOHYBAJIU PYTHHHI 3ardJIbHOKIIHIYHI OOCTEXEHHS], FTEHOTUITYBAHHS 3 BUKOPHUCTAHHAM CHCTEMU
Fast Real-Time PCR System y cepeposuiti TagMan, aHaii3 Kaay 32 OIOMOI'OIO ITOJIiIMEPA3HO1 JIAHIIOIOBOI PEAK-
Lif 711 BUBHAYEHHS ITAPAMETPiB KUIIIKOBOI'O MiKPOOioMy.

Pesynaprarn. CTaTUCTUYHA OOPOOKA JAHUX BUABWIA, IO IIAHC OTPUMATH iICATIBHUI PE3Yy/BraT HANBUIIHMI

y nanieHTiB i3 nonimop@izmom SNP MCAR, s1Ki MAIOTh HE34JOBUIBHUI TATEPH KHUIIIKOBOI MiKPOOIOTH, OOTSIKE-
HUI CIMEMHWI AaHAMHES 100 OXKUPIHHA TA AKUM BUKOHAHO JIAITAPOCKOIIYHE TUIYHKOBE IITYHTYBAHHA.

BHCHOBKH. JIaIIapOCKOITIYHE IIYHTYBAHHS NUIYHKA € OIITUMAJIBHUM METOJIOM XipypPridHOI'O JIIKYBAHHS O>KUPiHHS
JUTA TJOCATHEHHS i7IEa/IbHOTO PE3YNBIaTy. HaaBHICTh HE3aJOBUILHOI'O ITOYATKOBOT'O ITATEPHY KMIIIKOBOI MiKPOOGIOTH,
BUAB/IEHHA 110/1iMOP(dizMy SNP MCAR T4 OKMPiHHA B WIEHIB POJAWHH BIVIMBAIOTH HA €(DEKTHUBHICTD XiPypPIiYHOI'O
nikyBanHs1. [IaHC TOCATHEHHS iIEA/THHOTO PE3Y/BIATY B 3,6 pa3y BUINMI Y TIAITIEHTIB i3 momiMmopdizmom SNP MC4R.

K1r0490Bi c10Ba: JIiKyBaHHS, NOMMOP(dIi3MHU, OKUPiHHA, 6apiaTpUYHa Xipypris.
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Melanoma is an aggressive disease that accounts for approximately 75 % of skin cancer-related deaths. The
primary objectives of surgery in metastatic disease are symptom relief and debulking. As effective systemic
treatment prolongs survival in a patient population with advanced disease, the role of local palliative therapy
potentially increases. When considering palliative surgery, it is crucial to weigh the potential risks of surgical
complications against the burden caused by the symptomatic lesions.

We present a case report of melanoma TxNxM1c metastasis to the skin in the right supraclavicular area with
disintegration and bleeding, metastatic lesions in the cervical, axillary, and subpectoral lymph nodes bilaterally,
and metastatic lesions in the left adrenal gland, stage IV. The patient was urgently hospitalized with manifesta-
tions of diffuse bleeding associated with tumor disintegration. According to the treatment history, the patient
has been receiving targeted chemo-immunotherapy since 2022. The pain syndrome intensified, and periodic
episodes of bleeding from the tumor were observed. Cytoreductive surgery tactics were discussed by the mul-
tidisciplinary team and agreed upon with the patient. The patient insisted on removing the tumor despite
the risks of the operation. This clinical study deals with a controversial, yet clinically required, palliative care
method for preserving and improving the quality of life with this diagnosis. This case highlights the aggressive
nature of generalized melanosis, characterized by a rapid clinical course and limited response to traditional
targeted chemo-immunotherapy. The difficulties encountered in the diagnosis and treatment of this aggres-
sive form of metastatic melanoma underscore the need for early detection, tailored therapeutic approaches,
and ongoing research efforts to improve treatment outcomes in such cases.
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melanoma, metastasectomy, systemic therapy, surgery treatment.
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Melanoma is a malignant neoplasm that develops
from pigment cells (melanocytes) and most often
affects the skin [6].

The annual incidence of malignant skin melano-
ma (MS) ranges from 3-5 per 100,000 population
(Mediterranean countries) to 12—35 per 100,000
(Nordic countries), while in Australia and New
Zealand it can reach 50 per 100,000 population. It
is noted that the incidence of melanoma has been
steadily increasing over the past 40 years, with
a tendency to stabilize the mortality rate, except
in elderly men. The peak incidence of cutanecous
melanoma occurs at age 65, although the disease
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can occur at any age. There is also an increase in
the mortality-to-incidence ratio in Eastern Euro-
pean countries compared to Western European
countries, which indicates the need to improve
prevention measures and early detection of mela-
noma in Eastern European countries, in particular
in Ukraine. In 2022, 330,000 new cases of melano-
ma were diagnosed worldwide, and almost 60,000
people died from this disease [1]. According to the
National Cancer Registry, 5,051 cases of melanoma
were registered in Ukraine in 2022-2023. As of
2023, 31,217 people with this disease were regis-
tered. Of those newly diagnosed, 33.9 % had stage
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I of the disease, 43.4 % had stage 11, 6.9 % had stage
III, and 5.3 % had stage IV; in 10.4 % of patients, the
stage was not determined. Treatment of metastatic
melanoma is challenging. Overall 1-year survival
for metastatic (generalized) melanoma depends on
the stage of spread and is 62 % for stage M1a, 53 %
for M1b, and 33 % for M1c [2]. Surgery for stage
IV melanoma remains controversial, with system-
ic therapy being preferred. However, the need for
rapid removal of life-threatening metastases and
improved patient quality of life supports the need
for surgical removal of the tumor, but it does not
confer any survival advantage [3, 5].

Case report

Female patient, born in 1966.

Diagnosis: Non-pigmented melanoma TxNxM1c
metastasis to the skin in the right supraclavicular
area with disintegration and bleeding, metastatic le-
sions in the cervical, axillary, and subpectoral lymph
nodes bilaterally, and metastatic lesions in the left
adrenal gland, stage TV.

From the anamnesis: the diagnosis of non-pig-
mented melanoma was established in 2017, when
a neoplasm in the right subscapular area was re-
moved. The patient did not receive specific treat-
ment in the postoperative period.

In 2022, the diagnosis was made: metastatic mel-
anoma of the skin of the left breast, BRAF V600
mutated. 17 courses of radiation therapy (42.6 Gy)
were performed, followed by 6 months of targeted
therapy with encorafenib + binimetinib.

From March to May 2023, 4 courses of nivolum-
ab immunotherapy were conducted.

In April 2024, the patient reported an enlarge-
ment of the supraclavicular and right cervical
lymph nodes.

In July 2024, the patient began receiving pem-
brolizumab immunotherapy.

In October 2024, the patient was urgently hospi-
talized with manifestations of diffuse bleeding asso-
ciated with tumor disintegration. The bleeding was
stopped (Fig. 1).

The patient’s general condition stabilized as a re-
sult of the treatment. Bandages with antiseptics
were applied to the tumor, antibiotic therapy was
administered based on bacterial culture results,
and targeted therapy was prescribed according to
the oncologist’s recommendations (encorafenib +
binimetinib).

Periodically, the patient had recurrent bleeding,
which was stopped by tight tamponade and the use
of hemostatic sponges. The pain syndrome intensi-
fied. Preoperative preparation was performed.
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According to computed tomography (Fig.2):
Tumor mass in the right supraclavicular area with
disintegration 160 x 161 mm, signs of vascular inva-
sion of small branches of the right subclavian artery,
invasion of the common, external, and internal ca-
rotid arteries, jugular vein, adjacent muscles, and
the right lobe of the thyroid gland.

Metastatic lesions in the cervical, axillary, and
subpectoral lymph nodes bilaterally; metastatic le-
sions in the left adrenal gland with tumor invasion
of the left renal artery and vein; contact with the
celiac trunk and left gastric artery.

Brain: No additional formations or foci of patho-
logical density were detected. No additional forma-
tions or infiltrative changes in the lungs were de-
tected. Mediastinal organs without visible pathol-
ogy. Intrathoracic and axillary lymph nodes were
not enlarged.

In November 2024, surgical treatment was per-
formed in the following scope: Cytoreductive re-
moval of skin melanoma in the right supraclavicu-
lar area. Plastic surgery with a skin-muscular flap
on the vascular pedicle. The course of the postop-
erative period was of moderate severity. The post-
operative wound healed with primary tension.

January 2025. Disease progression: a local meta-
static lesion in the postoperative scar with compres-
sion of the tissues and organs in the neck. Tracheos-
tomy. Symptomatic treatment. January 2025: death
of the patient.

Figurel. Preoperative appearance of the tumor
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Figure 2. Preoperative computed tomography results

Discussion

This clinical case demonstrates a multifaceted ap-
proach to palliative treatment of skin melanoma,
wherein systemic treatment serves as the primary
therapeutic modality necessitating surgical inter-
vention to eliminate the risk of blood loss and im-
prove the patient’s quality of life amidst the decay
of necrotic tumor masses.

The role of metastasectomy in the treatment of
melanoma varies depending on the site of metastasis
and the patient’s unique clinical presentation and may
serve as an adjunct to systemic treatment of patients.

Approximately 50% of melanomas exhibit
BRAFV600 mutations. The occurrence of BRAF
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mutations varies depending on tumor location, with
the highest frequency observed on the trunk (57 %),
extremities (46 %), and face or scalp (28 %).

Targeted therapies for melanoma with the BRAF
V600E mutation have shown significant clinical re-
sults, although these are often temporary.

In addition, ongoing studies are investigating
the combination of immune checkpoint inhibitors
and targeted therapy, used simultaneously or se-
quentially [6].

Nivolumab is a human IgG4 monoclonal antibody
that blocks the PD-1 protein. It is a type of immuno-
therapy that works as a checkpoint inhibitor, block-
ing the signal that prevents T cells from activating
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Figure 3. Macroscopic specimen of the tumor and
postoperative appearance of the wound
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against tumor cells. Nivolumab is used as a second-
line drug for unresectable or metastatic melanoma
after treatment with ipilimumab and, if the cancer
has a BRAF mutation, a BRAF inhibitor [4].

Pembrolizumab is a humanized monoclonal anti-
body preparation against PD-1 (cell death protein
1), an immune checkpoint inhibitor that blocks the
binding of PD-1 to the PD-L1 and PD-L2 ligands
and thus restores the immune system’s ability to at-
tack and destroy cancer cells. Based on the results
of the KEYNOTE-006 study, pembrolizumab was
approved for use in unresectable and metastatic
melanoma. Regarding the BRAF mutation, the re-
sults of the KEYNOTE 054 study showed that the
efficacy of pembrolizumab was independent of the
presence or absence of this mutation [8].

Encorafenib (BRAFTOVI) and binimetinib
(MEKTOVT) were approved by the FDA in 2018
as a combination therapy based on results from
the phase 3 COLUMBUS trial, which showed im-
proved progression-free survival (14.9 months)
in 577 previously untreated patients or those who
have experienced disease progression at the start of
or after prior first-line immunotherapy, compared
with vemurafenib monotherapy (the mechanism
of action of which is selective inhibition of mu-
tant BRAF protein, with a particular focus on the
V600E mutation, which is common in approximate-
ly 45 % of melanoma cases) (7.3 months) with a me-
dian follow-up of 16.6 months and improved toler-
ability of the combination regimen. A subsequent
interim analysis of overall survival with a median
follow-up of 36.8 months showed a median OS of
33.6 months with encorafenib plus binimetinib ver-
sus 16.9 months with vemurafenib (HR=0.61 [95 %
CI 0.47-0.79], p< 0.0001), demonstrating clini-
cally meaningful efficacy and improved tolerability.
Combined BRAF/MEK inhibition is the standard
of care for advanced BRAF-mutated melanoma, es-
pecially with rapidly progressing and/or extensive
metastases [7].

Surgery does not improve survival in patients
with disseminated extracranial metastatic mela-
noma, but this tactic is important in most cases to
preserve the patient’s life and quality of life [3].

Conclusions

Palliative surgery for life-threatening metastatic
skin melanoma is one of the methods of a multifac-
eted treatment strategy for this pathology.
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KiniHiYHUH miaXis 10 JJIKyBAaHHS [IPU METACTATUYHIN MEeTaHOMi
MIKipy. KiiiHiYHUI BUIQ/IOK

O. 1. [Iponos, JI. O. Pomuna, IO. II. Bakyuens, JI. B. JleBuenko, B. I. HarpeGeupskuii
Hamionanpiuit meguanuii yaiepcuret iMetti O. O. Boromoubirst, Kuis

MenaHoma — 1€ arpeCUBHE 3aXBOPIOBAHHSA, AKE € IMPUYMHOIO OIU3BbKO 75 % CMEPTEN, NOBA3aHUX i3 PAKOM
mKipyu. OCHOBHI 11l XipypriyHOro BTPy4YaHHS IIPHU METACTATUYHIN MEIAHOMI — ITOJIETHICHHS CUMIITOMIB T4
3MEHIICHHSA 00’eMy NIYXJIMHU. Ha T71i CUCTEMHOT Tepartii, 110 JIEMOHCTPYE HOINIIEHHS BIDKUBAHOCTI ITAI[IEHTIB
i3 IIi€10 MTATOJIOTIEIO, POJIb JIOKAIBHOIL MAIIATUBHOL TEPATIil TOTEHIIIIMHO 3POCTAE. PO3IIAAAI0YN IMTAHHA OO0
34CTOCYBAHHS NATATUBHOI Xipyprii, BAXIMBO 3HANTU OAJIAHC MDK IOTEHLIMHHUMHM PHU3UKAMH XipypriyHUX
YCKIQJIHEHD i PUBUKAMH, CIPUIMHEHUMH CUMIITTOMATUYHUMU YPAKEHHAMHU.

IIpencTaBaeHO KIHIYHUHN BUMNA/IOK MemaHOMH TXNxXMIc. MeracTra3u MKipy MpaBoi HAAKIIOUNYHOI JIITHKA
3 pO3Na/IOM T4 KPOBOTEYeEIO. binarepasbHe METACTATUYHE YPAKEHHA MIMMHUX, ITAXBOBUX, I'PYAHUX JIiM(pa-
TUYHHX BY3J/1iB, METACTATUYHE YPAKEHHA JIIBOIO HAAHUPHUKA, [V crazia. [TarienTKa rocriTanizosana B KIiHiKy
B YPI€HTHOMY IIOPSIKY 3 BUABAMU JU(PY3HOI KPOBOTEUI HA TJIi pO3NaAy IIYXJIMHU. 3 AHAMHE3Y JIIKYBAHHS I1a11i-
E€HTKHU BiJJOMO, 10 3 2022 pOKy PO3II0Y4TO IIPUIMOM KyPCiB TAPreTHOI XiMio-iMyHOTEpPaItii. BoIboBHUI CMHIPOM
ITiJJICUJIIOBABCS, CIIOCTEPIr/INCs IIEPIOANYH] €Ii3041 KPOBOTEUI 3 ITyX/IMHU. TAKTUKA JIIKYBAHHSI B OOCA31 LIUTO-
PENYKTUBHOI'O BUJAJIEHHSA IyXJIMHKA OOrOBOPEHA MYIBIMAMCIMILIIHAPHOIO KOMAH/IOIO T4 Y3TO/PKEHA 3 Ialli-
€HTKOIO. [TallienTKa HANoAAra/id Ha BUJAJICHH] IyXJIMHHY, HE3BAXKAIOUM HA PU3UKU onleparltil. ITpegcrasieHuin
KEYC XipypriyHoro JiKyBaHHsI METACTATUYHOI MEJIAHOMH € CYyIIEPEWINMBUM, AJI€ BOJHOYAC KIiHIYHO HEOOXiJHUM
METOAOM IAIATUBHOI'O JIKYBAHHSA I 30€PEKEHH TA IIOJIIIIEHHS SIKOCTi JKUTTS MallieHTKH. 1Ief BUIIaJoK
CBiIYMTH PO ArPECUBHUN XAPAKTEP I'€HEPAIIZOBAHOIO MEIAHO3Y, IO XAPAKTEPUIYETHCA MIBUAKUM KIiHi4d-
HHM I1epebiroM Ta 06MEKEHOIO BiIITOBIIIO HA OCHOBHI PEKOMEH/IOBAHI CXEMH TAPreTHOL XiMio-iMyHOTEpaTTil.
3 oAy Ha TPYAHOIL JiarHOCTUKH Ta JIKYBAHHA i€ arpeCUBHOI (DOPMU METACTATUYHOI MEJTAHOMM, BAKIIHBE
3HAYEHHA MAIOTh PAHHE BUABJICHHS, 4AIITOBAHI TEPANIEBTUYHI ITIIXOAM ¥ IOCTIMHI JOCIIIHULIbKI 3yCUIULA I
TTOJIIIITIICHHS PE3Y/IBIATIB JIIKyBAHHS TAKUX ITAIIi€EHTIB.

KIr090Bi ¢T0Ba: MEIAHOMA, METACTA3EKTOMIsA, CHCTEMHE JIiIKyBAHHS, XipypridyHe JIiKyBaHHSL
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Chronic venous disease is a widespread condition that involves telangiectasias, reticular veins, varicose veins, and
venous ulcers. In addition to the well-known manifestations and complications, long-term persistent chronic
venous insufficiency (CVI) can become a factor that contributes to the development of infectious processes in
the skin and subcutaneous fat. If the inflammatory lesion spreads deeper, phlegmon and deep vein thrombosis
may occur. 20 % to 50 % of patients suffering from deep vein thrombosis develop post-thrombotic syndrome.

A 59-year-old patient turned to the department of surgery with complaints of severe swelling of the right lower
limb, darkening and thickening of the skin, the presence of several wounds from which pus periodically oozed,
varicose veins, intermittent pain, and a feeling of distension in the affected limb. A year ago, she was hospi-
talized with recurrent erysipelas of the right lower limb, which was complicated by phlegmon and required
surgery. Over the past year, she had noticed severe swelling of the limb, and the right lower leg had darkened
considerably. During ultrasound Doppler mapping, we detected signs of past deep vein thrombosis with partial
recanalization at the level of the popliteal vein, incompetence of the saphenofemoral junction, dilation of the
great saphenous vein and its tributaries, and incompetence of the perforating veins in the lower third of the leg.
The surgical intervention followed the principles of hemodynamic management. After ten and a half months,
the patient was fully satisfied with the treatment outcomes. The limb showed no swelling, hyperpigmentation
significantly decreased, and the chronic wounds completely healed.

For patients with complicated CVI, a history of inflammatory skin and subcutaneous fat diseases, and an incom-
petent deep venous system, hemodynamic conservative treatment or CHIVA (Cure Conservatrice et Hemody-
namique de I'Insufficience Veineuse en Ambulatoire) is the preferred option. This technique requires a detailed
ultrasound Doppler mapping of the venous network and is personalized for each patient. This treatment
approach can yield the most stable long-term results, the disappearance of all or most symptoms of CVI, and
favourable cosmetic outcomes.

KEYwORDS
varicose disease, chronic venous insufficiency, hemodynamic management, post-thrombotic syndrome.
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Chronic venous disease is a widespread, underdiag-
nosed condition that involves telangiectasias, retic-
ular veins, varicose veins, and venous ulcers, which
can require extensive treatment and hospitalization.
The most common manifestation of chronic venous
insufficiency (CVI) is varicose veins. Symptoms of
CVI also include pain, skin changes, oedema, and
ulceration [1]. Venous leg ulcers occur as a compli-
cation of CVI and represent the most common type
of hard-to-heal wound in the lower extremity. They
account for approximately 80 % of all leg ulcers and
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are commonly located on the medial one-third of
the lower leg, anterior to the medial malleolus [1].
In addition to the well-known manifestations and
complications, long-term persistent CVI can be-
come a factor that contributes to the development
of infectious processes in the skin and subcutane-
ous fat [6]. Non-necrotizing acute dermo-hypoder-
mal infections are infectious processes that include
erysipelas and infectious cellulitis, and are mainly
caused by group A B-haemolytic streptococcus. The
lower limbs are affected in more than 80 % of cases,
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and the risk factors are disruption of the cutaneous
barrier, CVI, lymphoedema, and obesity [6, 10]. If
the inflammatory lesion spreads deeper, phlegmon
and deep vein thrombosis may occur. 20 % to 50 %
of patients suffering from deep vein thrombosis de-
velop persistent symptoms of venous system dam-
age, called post-thrombotic syndrome [3, 4].

Today, there are many methods of treating CVI,
including conservative drug therapy with venoton-
ics, compression therapy, surgical techniques: strip-
ping and miniphlebectomy, and well-known ablative
techniques. Management of CVI requires an indi-
vidualized approach, so a combination of individual
techniques is most often used [1]. Hemodynamic
conservative treatment of venous insufficiency in
the ambulatory, known as CHIVA (Cure Conserva-
trice et Hemodynamique de I'Insufficience Veineuse
en Ambulatoire), is a good alternative to common
procedures. It is associated with less bruising and
nerve damage compared to stripping, saphenectomy,
or ablation [2]. The main advantages include pres-
ervation of the saphenous vein, local anesthesia, low
cost, low pain, and fast post-operative recovery. By
adhering to all principles, this technique can be com-
bined with various other methods, enabling a per-
sonalized approach to each clinical case [2, 5, 7].

Clinical case

A 59-year-old female patient presented to the de-
partment of surgery complaining of severe swelling
of the right lower limb, darkening and thickening of
the skin, the presence of several wounds from which
pus periodically oozed, varicose veins, intermittent
pain, and a feeling of distension in the affected limb.

According to the anamnesis, two years ago she
first suffered from erysipelas of the right leg, was
treated conservatively for about 10 days with an-
tibiotic therapy, after which she noted significant
improvement. However, the swelling of the limb
persisted for a year. After a few months, the pa-
tient began to notice a slight darkening of the skin.
A year ago, she was hospitalized again with a di-
agnosis of erysipelas and was prescribed antibiotic
therapy, which did not give any results. The infec-
tious process spread deeper, and 11 days after the
onset of the disease, phlegmon of the right lower leg
was diagnosed, for which surgical intervention was
performed. After prolonged postoperative antibiot-
ic therapy (about 3 weeks) and local treatment with
the application of dressings, drainage of the wounds
with antiseptics, she was discharged from the hospi-
tal with improvement. Over the past year, she had
noticed severe swelling of the limb, which was pres-
ent throughout the day, somewhat worsening in the
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evening. The swelling prevented her from wearing
regular clothes and shoes. The right lower leg had
darkened considerably over the past year. The pa-
tient also reported that varicose veins first appeared
more than 30 years ago, after her first pregnancy, but
they did not bother her much. Over the past two
years, the varicose veins and nodes had increased in
size, and there had been a feeling of pain along the
veins. The patient sought help at another clinic sev-
eral months ago, but was denied surgery due to deep
vein obstruction. She was prescribed phlebotonics
and constant wearing of compression hosiery, which
she did not wear due to discomfort.

On examination, the right lower calf was swollen,
measuring 4.6 cm larger than the left one in the area
of the middle of the lower leg. The skin was indu-
rated with signs of lipodermosclerosis, and hyper-
pigmentation was present on the anteromedial sur-
face of the lower leg. On the anterior surface of the
lower leg along the tibia in the area of postoperative
incisions, there were two wounds (fistulas) from
which a scanty, whitish, odorless exudate came out.
Varicose veins and nodes were outlined on the leg.
A particular cluster of varicose nodes was observed
on the upper third of the affected lower leg.

Initially, we performed a detailed ultrasound
Doppler mapping of the venous system of the pa-
tient’s lower extremities. The findings revealed the
signs of past deep vein thrombosis. Specifically, the
sural veins and popliteal vein were partially patent
(with signs of partial recanalization), their walls
were thickened, and the valve apparatus was not
preserved. The femoral vein was patent, and the
blood flow was satisfactory. The ostial valve was
incompetent. The great saphenous vein was dilated
to 16 mm in the middle third of the thigh. Varicose
dilated anterior inflow of the great saphenous vein
was also visualized. Severe varicose deformation
with the formation of conglomerates in nodes was
visualized in the posterior peripheral vein. Vertical
reflux along the great saphenous vein system was
recorded. Dilatation of the perforating veins in the
lower third of the leg to 5.5—6.0 mm (Cockett’s per-
forators) with registration of reflux and in the upper
third of the leg to 4.2 mm (Boyd’s perforators) was
detected. During the ultrasound examination, no
accumulations of pus were detected in the deep tis-
sues. This patient was also referred for an X-ray and
consultation with a traumatologist to ensure that
there were no bone lesions.

Given the compromised deep venous system,
the selected treatment approach for this patient
was hemodynamic management in accordance
with the CHIVA principles. We identified a type 1
shunt with a pathological discharge of blood from
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the deep venous network through an incompetent
saphenofemoral junction (escape point) into the
cutaneous venous compartment, a segment of the
great saphenous vein itself. Blood from the great
saphenous vein returns to the deep venous system
through the re-entry perforator (in this case, the
main flow returns through Boyd’s perforator), thus
closing the pathological circle.

The surgical tactics were as follows: we elimi-
nated the saphenofemoral junction, thus removing
the escape point; we also performed a crossectomy
in the area of the saphenofemoral junction, the great
saphenous vein was left intact, and the main flow
was drained through Boyd’s perforator (re-entry
perforator). Using miniphlebectomy, we removed
the anterior tributary of the great saphenous vein
and the varicosely deformed posterior peripheral
vein on the leg. We also eliminated the reflux-
compromised perforators of the lower third of the
leg — Cockett’s perforators. Two days later, the pa-
tient was discharged from the surgical ward with
recommendations to wear compression hosiery for
6 weeks. Follow-up examinations were scheduled

one week after surgery, along with suture removal,
and one month after surgery. We evaluated the fi-
nal treatment outcomes, including a detailed ultra-
sound Doppler mapping, 10.5 months after surgery.

Treatment outcomes

After ten and a half months, at the follow-up visit, the
patient was fully satisfied with the treatment out-
comes. Objectively: the limb was not swollen, only
0.5 cm thicker than the left one; hyperpigmentation
significantly decreased along the entire length of the
lower leg and chronic wounds completely healed.
There were no varicose veins or nodes in the lower
extremities. The patient reported the disappearance
of pain or any discomfort, as well as complete sat-
isfaction with the cosmetic result. During control
ultrasound Doppler mapping, we determined a de-
crease in the diameter of the great saphenous vein to
10 mm in the middle third of the thigh; the draining
flow went through the perforators towards the deep
system without registering reflux. The results of the
treatment are shown in Fig. 1 and Fig. 2.

Figure 1. Extremity before treatment
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Figure 2. Extremity 10.5 months after treatment
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Discussion

Inflammatory diseases of the skin and subcutane-
ous tissue, such as erysipelas and bacterial celluli-
tis, often occur in patients with CVI [6]. When the
inflammatory process spreads to deeper tissues of
the limb, lymphangitis, deep vein thrombosis, and
phlegmon occur [3, 6]. Past acute deep vein throm-
bosis leads to persistent changes in the venous
system, the so-called post-thrombotic syndrome,
which worsens the already existing CVI [8]. Typical
signs of post-thrombotic syndrome may include leg
edema, redness, dusky cyanosis when the leg is in
a dependent position, perimalleolar or more exten-
sive telangiectasiae, new varicose veins, stasis hy-
perpigmentation, thickening of the skin and subcu-
taneous tissues of the lower limb known as lipoder-
matosclerosis, and in severe cases, leg ulcers, which
may be precipitated by minor trauma [9, 11]. Post-
thrombotic syndrome, in turn, can lead to recur-
rences of inflammatory diseases of the skin and soft
tissues in the extremities, which will work like a vi-
cious circle. For the treatment of post-thrombotic
syndrome, compression stockings and medications
are more often used than surgical interventions. Ve-
nous valve repair, venous bypass, and venous stents
may have the potential to decrease post-thrombotic
manifestations that are attributable to deep vein
obstruction or valvular reflux in patients with post-
thrombotic syndrome [6, 9, 11].

For patients with a compromised or completely
obstructed deep venous system, hemodynamic con-
servative treatment of venous insufficiency in the
ambulatory (CHIVA) is the preferred approach
based on venous hemodynamics with deliberate
preservation of the superficial venous system. This
technique promotes normalization of distal venous
pressure, reduction of the diameter of the venous
wall in specific segments, and mitigation or com-
plete disappearance of CVI symptoms [2, 5].

Conclusions

For patients with complicated chronic venous in-
sufficiency, a history of inflammatory skin and sub-
cutaneous fat diseases, and an incompetent deep ve-
nous system, hemodynamic management according
to the CHIVA principles is the preferred surgical
option. This technique can be performed after a de-
tailed ultrasound Doppler mapping of the venous
network and is personalized for each patient. This
treatment approach can yield the most stable long-
term results, the disappearance of all or most symp-
toms of CV1, and good cosmetic oucomes.
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KiniHiyHM BUITAIOK XipyprigYHOIO JIIKYBAHHA 13
32CTOCYBAHHAM IIPUHITUIIIB T€MOJUHAMIYHOI Xipyprii
HAIIEHTKU 3 YCKJIAJHEHOIO XPOHIYHOIO BEHO3HOIO
HEJOCTATHICTIO

I. B. Konocosuu, X. O. Koposbosa
Hamionampuuit mepuanmii ynisepeureT iMeri O. O. boromoubirst, Kuis

XPpOHiYHE 3aXBOPIOBAHHSI BEH, JIO SIKOI'O Bi/IHOCATD TE/ICAHTICKTA311, DeTUKY/IAPHI BEHH, BADUKO3HE PO3IINUPCHHSA
BEH i BEHO3Hi BHPA3KH, € MOMUPEHUM ABUIIEM. OKPIM 3araJIbHOBIIOMUX BUABIB T4 YCKIAJAHEHb, XPOHIYHA
BEHO3HA HEJOCTATHICTL (XBH), IO TPHUBAIO NIEPCUCTYE, MOXKE CTATH YMHHUKOM, IO NPHU3BEJE JO PO3BUTKY
IH(EKIIMHUX NPOLECiB MKiPKY Ta MiMKiPHOI JKUPOBOI KIITKOBUHH. SIKIIO 3aMIa/IbHE YPAKEHHA IO PIOETHCS
I7IHOIIE, TO MOXKYTb BUHUKHYTH (DJIETMOHA T4 TPOMO03 INTMOOKUX BeH. Bif 20 10 50 % manieHTiB nicyis TpoMo03y
ITTHOOKUX BEH CTPAKAAIOTH HA IOCTTPOMOOTUYHHI CHH/IPOM.

[MTarienTKa, 59 POKiB, 3BEPHY/ACA /0 XipYPridHOIrO BiJIUVIEHHSA 3i CKApraMl Ha CWIbHUH HAOPSK IIPaBOL
HWKHBOT KiHIiBKY, IIOTEMHIHHA TA HOTOBIIECHHS IIKiPHU, HAABHICTD KUIBKOX PaH, 3 AKUX BUHUKAIOTD IIEPIOJINYHI
BW/IJIEHHSA, BAPUKO3HE PO3MIMPEHHA BEH, MNEPIOJUYHUN OUIb 1 BiAdyTTs PO3NMPAHHS B YPAKEHIA KiHITiBILL.
Pik TOMy BOHA4 Oy/a rOCHITAi30BaHA 3 PELUAUBOM OEIMINXOBOI'O 3ANAJIEHH:A IIPABOI HIDKHBOI KiHIIiBKH, SIKE
YCKIAIHUIOCA (PIIErMOHOIO, 3 IIPUBO/LY YOT'O IIPOBEACHO XipypriyHe BTPyd4aHHs. YIIPOJOBXK OCTAHHBOI'O POKY
BOHA BiJI3HAYA/JId CWIbHUIN HAOPAK KiHIIBKM, IIPaBd I'OMUIKA 3HAYHO NOTEMHLIA. ITif 4ac yaBrpasByKOBOI'O
JIONILIEPIBCBKOTO KAPTYBAHHS BUABHIM O3HAKM IIEPEHECEHOIO TPOMOO3Y ITTHMOOKMX BEH i3 YaCTKOBOIO
PEKAHATI3ALEIEIO HA PiBHI IMAKOMHHOI BEHH, HEJIOCTATHICTL CAPEHOPEMOPATILHOIO CIIBYCTA, PO3MIMPEHHA
BEJIMKOI II/INKIPHOI BEHU T4 1i IPHUTOK, 4 TAKOXK HEAOCTATHICTD NIEPPOPAHTHUX BEH HIDKHBOI TPETUHN T'OMIJIKH.
Xipypriune BTpy4aHHs IIPOBCJACHO BiAIIOBIIHO O IPUHLIMINB IeMOAMHAMIYHOI Xipypril. Yepe3 10,5 mic
NarieHTKa Oyna MOBHICTIO 33[0BOJIEHA PE3YJIBIATOM JIiKyBaHH:A. KiHIliBKa He HAOpsAKaa, rineprirMeHTarisa
3HAYHO 3MCHIIMWIACS, 4 XPOHIYHI PAHU ITOBHICTIO 3aI'OUIMCSL

g manienTis 3i ckIagHoo XBH, 3amaibHUMH 3aXBOPIOBAHHAMY MIKiPY TA HIAIKIPHOL XKUPOBOI KIIITKOBUHU
B AHAMHE3{ 1 HEJOCTATHICTIO IMIMOOKOI BEHO3HOI CUCTEMHU OIEPALIICIO BUOOPY € FeMOANHAMIUHA Xipypris 3a
npuHiunamMu CHIVA. LI MeToANKa MOKE 6YTH BUKOHAHA iCIIS AETAIBHOIO YABIPA3BYKOBOT'O IONIUIEPIBCHKO-
I'O KAPTyBAHHA BEHO3HOI MepexXi. 3a JOIOMOI'OIO IIEPCOHAIIB0BAHOIO MIAXOAY 4O JIKYBAHHA MOXKHA JOCAITU
MAaKCHMAJIbHO CTA0UIBHOTO TPUBAJIOTO PE3YBTATy, 3HUKHEHHA BCiX 400 OUIbIIOCTi cumntoMiB XBH, a Takox
JIO6POTO KOCMETHYHOTO PE3Y/IBTATY.

KiIro4doBi c10Ba: BApHMKO3HA XBOPOHA, XPOHIYHA BEHO3HA HEJOCTATHICTh, FEMOANUHAMIYHA Xipyprif, HOCT-
TPOMOOTUYHUI CHUHIPOM.
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Ukrainian and international databases. The studies focus on the microflora of combat wounds and the antimi-
crobial resistance of primary pathogens responsible for purulent-septic complications in patients from con-
flict zones. We analyzed the etiological structure of common wound infections and their antibiotic resistance
in military personnel with combat-related soft tissue injuries who were evacuated from the combat zone in
eastern Ukraine.

A systematic review of approaches to addressing infection prevention and infectious complications in patients
with combat-related soft tissue injuries has demonstrated the rational and justified use of antibiotics, as well as
adherence to infection control protocols in developed countries. These measures effectively reduce the risk of
surgical site infections. Since March 2022, the war in Ukraine has led to significant population migration and
the evacuation of numerous patients from Ukrainian hospitals to medical facilities within European Union.
Multidrug-resistant strains have been identified in patients from Ukraine. According to data from Ukrainian
military and civilian hospitals, multidrug-resistant strains were prevalent in Ukraine between 2014 and 2024.
Acinetobacter baumannii exhibited the highest resistance rates, with 92.5 % of strains resistant to fluoroquino-
lones, 83.0 % to aminoglycosides, and 67.9 % to carbapenems. Resistance to carbapenems was observed in 55.6 %
of Pseudomonas aeruginosa, 42.9 % of Escherichia coli, and 32.8 % of Klebsiella pneumoniae. Microbial resistance
emerged more frequently in Ukrainian military hospitals than in civilian hospitals and European medical insti-
tutions. The study provides epidemiological data on multidrug-resistant microorganisms isolated from patients
evacuated from the combat zone in eastern Ukraine. To improve treatment options for Gram-negative bacterial
infections, it is essential to identify additional phenotypic resistance profiles of multidrug-resistant microorgan-
isms, especially those resistant to new antibiotic combinations.
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Antimicrobial resistance (AMR) is the ability of
microorganisms to resist the action of antibiotics to
which they were previously sensitive. This capabil-
ity allows microorganisms to survive and reproduce
despite antibiotic treatment. Microorganisms can
develop AMR through various mechanisms, includ-
ing mutation, horizontal gene transfer, and efflux
pumps [4]. Antibiotic resistance is a significant glob-
al health concern [27, 30], posing a serious threat by
reducing the effectiveness of treatments, increasing
morbidity, and leading to higher mortality rates [9].
The World Health Organization (WHO) recog-
nizes AMR as one of the top ten major threats to
global health, with an estimated 700,000 deaths oc-
curring annually [45]. In 2019, 1.27 million deaths

General Surgery 3azansuaxipypeis © 2025 ¢ Ne2 (13)

were attributable to AMR, surpassing the mortality
associated with HIV/AIDS (864,000) and malaria
(643,000) [40].

Furthermore, AMR prolongs hospital stays,
causes disability due to infections [5], and increas-
es economic costs. According to the World Bank,
AMR could lead to additional healthcare expendi-
tures of up to $1 trillion by 2050 and result in an-
nual losses to gross domestic product (GDP) rang-
ing from $1.0 to $3.4 trillion by 2030 [13].

Key priorities in combating AMR include pre-
venting infections that could lead to the inappropri-
ate use of antimicrobial agents, ensuring universal
access to quality diagnostics and proper treatment
of infections, and promoting strategic initiatives
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such as monitoring AMR and the consumption/use
of antimicrobial agents. This also involves support-
ing research and development of new diagnostic
tools and medicines [3]. Many diseases caused by
antibiotic-resistant microorganisms underscore the
urgent need for new prevention methods.

The ongoing conflict in Ukraine has exerted un-
precedented pressure on the region’s medical in-
frastructure and healthcare services [22, 25]. Fol-
lowing the full-scale invasion by Russian troops,
the Ukrainian armed forces established efficient
evacuation routes for wounded soldiers from the
battlefield, drawing on both their own innovations
and the experience of foreign medical services. Most
injuries involve soft tissues of the torso and limbs.
At all stages of evacuation and medical treatment,
there is a significant risk of wound infection, which
can complicate healing and pose a threat of infec-
tious comorbidities.

It is well-known that gunshot wounds are associ-
ated with a high level of microbial contamination,
particularly with opportunistic pathogens (OPs),
which predispose patients to purulent-inflammato-
ry infections. Given that a considerable number of
wounded individuals develop infectious complica-
tions caused by multidrug-resistant strains of OPs,
an urgent issue arises regarding appropriate antibi-
otic therapy and prophylaxis of these infections. The
spectrum of microorganisms isolated from combat-
related gunshot and mine-explosive wounds is con-
tinuously evolving. Understanding the predomi-
nant infections and their resistance to antimicrobial
agents is crucial for effective patient management.
However, in the existing national literature, the is-
sue of antimicrobial resistance (AMR) in combat-
related infections causing purulent-inflammatory
complications is insufficiently addressed.

OgJECTIVE — to analyze data on the antibiotic
resistance of primary combat-related infections in
patients with soft tissue injuries evacuated from the
zone of armed conflict in eastern Ukraine.

Materials and methods

A review of scientific reports published between
2011 and 2024 was conducted. The databases used
in this study included PubMed, MEDLINE, and
Cochrane, as well as the National Scientific Medical
Library of Ukraine, the National Library of Ukraine
named after V.1. Vernadsky, and the library of Bo-
gomolets National Medical University. To find rel-
evant materials, the following keywords were used:
«antibiotics», «antibiotic resistances, «microorgan-
isms», «infected combat-related injuries», «armed
conflicty, and «Ukraine».
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Results and discussion

A total of 150 national and international scientific
reports were reviewed, of which 46 met the criteria
of our study. The analysis revealed significant differ-
ences in the etiology of wound infections and anti-
biotic resistance indicators, which varied depending
on the timing and conditions of medical assistance
provided at different stages of evacuating wounded
military personnel. The battlefield presents serious
challenges for the treatment of combat-related inju-
ries, including frequent relocations of patients be-
tween facilities and medical teams, limited supplies
in the combat zone, and difficulties encountered
during long-distance medical evacuations [1, 2, 7].
The fundamental principle of military surgery is
that any gunshot wound is considered microbiolog-
ically contaminated. Such wounds invariably con-
tain mixed microbial flora, including OPs, as well
as necrotic tissue foci, creating a favorable environ-
ment for the development of infectious and puru-
lent-inflammatory conditions. WHO data indicate
that 44—61 % of wounded individuals develop in-
fectious complications [26]. In Ukraine, purulent-
septic complications in gunshot wounds occurred
in 50—75 % of cases [1, 2, 7], with a significant pro-
portion of these infections caused by multidrug-
resistant strains of OPs. A. Salmanov et al. [21]
conducted a prospective multicenter study across
17 regional hospitals in Ukraine between 2019 and
2021, detecting surgical site infections in 15.3 %
of patients. The main causative agents of these in-
fections were Escherichia coli (21.3 %), Enterobac-
ter spp. (12.9%), Klebsiella pneumoniae (10.8%),
Staphylococcus aureus (9.1 %), and Pseudomonas
aeruginosa (8.1 %), followed by Enterococcus spp.
(7.3%), Proteus mirabilis (6.8%), Acinetobacter
baumannii (6.1 %), Stenotrophomonas maltophilia
(5.7 %), Serratia marcescens (5.3 %), and other mi-
croorganisms. Overall, 85.1% of strains isolated
from patients with infectious complications were
multidrug-resistant. Methicillin resistance was
identified in 41.2% of S. aureus isolates (MRSA),
resistance to vancomycin in 11.8 % of enterococci,
resistance to third-generation cephalosporins in
48.4 % of all Enterobacteriaceae, and resistance to
antimicrobials such as carbapenems in 71.3 % of all
non-fermenting Gram-negative bacilli. Addition-
ally, 25.1 % of the tested isolates were classified as
multidrug-resistant. This study demonstrated that
most hospitals are contaminated with multidrug-re-
sistant hospital strains of OPs. A significant propor-
tion of infectious complications among patients is
associated with various factors, primarily the medi-
cal personnel, who can facilitate the transmission of
resistant strains within healthcare institutions [34,
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35], as well as prolonged medical evacuation of the
wounded individuals.

In2019, M. D. Zhelibaet al. [ 1] conducted a study
on the microbial landscape of combat wounds. The
research was based on examinations and treatment
of 262 victims of combat actions in eastern Ukraine,
who received care at the Military Medical Clinical
Center of the Central Region (Vinnytsia). Patients
were admitted to the clinic 3—20 days after sustain-
ing injuries. Throughout the evacuation process,
all victims underwent surgical wound treatment
and received antibiotics. Wound material was col-
lected for microbiological examination on the day
of hospitalization and during ongoing treatment.
Microbiological analysis of biological material from
the wounds revealed a predominance of Gram-
negative non-fermenting OPs among bacterial cul-
tures of gunshot wounds (68 %), with Acinetobacter
spp. accounting for 53 % of cases and Pseudomonas
spp. for 15%. Most of these strains (79.5 %) were
multidrug-resistant. Gram-positive OPs were rep-
resented by Enterococcus (10 %) and Staphylococcus
(14 %). Staphylococci prevailed (36.8 %) within the
wound microflora during the first week after injury.
Gram-negative OPs were isolated in 21.1 % of cases.
During the second week after injury, Gram-nega-
tive OPs became predominant. Between the sec-
ond and fourth weeks, OP associations comprised
Acinetobacteria and Klebsiella or non-fermenting
bacilli and enterococci. The majority (79.5%) of
strains exhibited multidrug resistance. The high-
est resistance levels were observed in strains of
Gram-negative non-fermenting OPs. Acinetobacter
spp. strains were resistant to most tested antibiot-
ics but remained sensitive to polymyxin B and co-
listin. P. aeruginosa strains showed high antibiotic
resistance (75 %). All isolates of Enterobacteriaceae
demonstrated 100 % resistance to various genera-
tions of cephalosporins, penicillins, and fluoroqui-
nolones. These strains were sensitive to amikacin,
cefoperazone-sulbactam, and colistin, with moder-
ate resistance observed to meropenem.

V. Kondratyuk et al. [25] conducted a microbio-
logical study in four Ukrainian military hospitals
from 2014 to 2020. A total of 813 microorganisms
isolated from 162 patients were analyzed. All identi-
fied strains (Acinetobacter baumannii, Pseudomonas
aeruginosa, Escherichia coli,and Klebsiella pneumoni-
ae) belonged to Gram-negative OPs. A. baumannii
strains (92.5 %) demonstrated the highest antimi-
crobial resistance level. Specifically, resistance was
observed against fluoroquinolones (83.0 %), ami-
noglycosides (70.2 %), and carbapenems (67.9 %).
In contrast, resistance to carbapenems was 55.6 %
in Pseudomonas aeruginosa, 42.9 % in Escherichia
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coli, and 32.8% in Klebsiella pneumoniae. Multi-
drug-resistant strains carried numerous antibiotic-
resistant genes. K. pneumoniae co-produced class
A and D B-lactamases, with one case producing
blaNDM-1 and rmtC 16S rRNA methyltransferase.
A. baumannii produced class A and D B-lactamases
but did not produce metallo-B-lactamases. P. aeru-
ginosa contained a wide range of B-lactamases from
classes A and D, along with metallo-B-lactamases.
Gram-positive cocci were susceptible to the tested
antibiotics.

Additionally, research was carried out at the
Communal Non-Profit Enterprise <«Specialized
Multidisciplinary Clinical Hospital of Kyivs.
K. pneumoniae, Pseudomonas aeruginosa, and Aci-
netobacter baumannii were the primary pathogenic
strains that caused substantial concerns regarding
antibiotic resistance, particularly resistance to re-
serve antibiotics [11].

Before the large-scale conflict in 2022, Ukraine
provided surveillance data to the Central Asia and
Europe antimicrobial resistance monitoring net-
work, which indicated an increase in the prevalence
of multidrug-resistant strains of OPs (https://apps.
who.int/iris/rest/bitstreams/1496762 /retrieve).
This rise was especially notable among military per-
sonnel, likely due to the irrational use of antimicro-
bial agents and limited possibilities for prevention
and control in the treatment of affected individuals
after the annexation of Ukrainian regions by Russia
in 2014 [25].

Previous reports from eastern Ukraine document-
ed cases of infections caused by multidrug-resistant
strains of OPs, including Acinetobacter baumannii,
Pseudomonas aeruginosa, and Enterobacterales, dur-
ing the hospitalization of individuals with combat-
related injuries [25]. These strains encompassed
various clonal lineages, many of which carried car-
bapenemases, extended-spectrum B-lactamases (ES-
BLs), and 16S methyltransferases [18]. A total of 32
A. baumannii isolates resistant to carbapenems and
fluoroquinolones were obtained from patients with
combat-related injuries sustained during the con-
flict in eastern Ukraine and treated in Bundeswehr
hospitals in 2014 and 2015 [18].

More than a decade ago, resistant or even mul-
tidrug-resistant  A. baumannii was described as
a significant concern among patients with combat-
related injuries [12, 33]. It remains a relevant issue
today [10, 29, 38]. Typically, nosocomial (hospital-
acquired) transmission is more likely in patients
with combat wounds than auto-infection, due to
prior colonization of A. baumannii |23, 39], with
minimal or no impact from antimicrobial agents
on the injury site [32]. Most international reports
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of A. baumannii infections related to war are as-
sociated with armed conflicts in Iraq [21, 31, 46]
and Afghanistan [19, 46]. Since the onset of the
armed conflict in eastern Ukraine, cases of infec-
tious complications caused by multidrug-resistant
Acinetobacter spp. have been reported [42]. How-
ever, no studies have yet been conducted on species
distribution. Acinetobacter spp. were particularly
prevalent in wound flora during the later stages of
wound consolidation, while Gram-positive bacilli
dominated during the initial phase [42]. According
to a multicenter study of Ukrainian hospitals con-
ducted between 2013 and 2015, carbapenem resis-
tance in A. baumannii isolates from blood samples is
substantial, with a prevalence of 63.2 % [37].

A recent study revealed that 78.6 % of A. bau-
mannii isolates causing healthcare-associated infec-
tions in intensive care units in Ukraine were resis-
tant to carbapenems [36]. This poses a significant
challenge for antimicrobial therapy. Ukrainian doc-
tors have reported attempting desperate therapeu-
tic measures, including the use of doxycycline, in
cases of A. baumannii resistant to aminoglycosides.
Furthermore, existing data on the primary mecha-
nisms of carbapenem resistance in Ukraine remain
limited, with most research focusing on Enterobac-
teriaceae rather than non-fermenting bacilli such as
A. baumannii [ 20, 29].

H. Granzer et al. [17] detailed the epidemiol-
ogy of carbapenem- and fluoroquinolone-resistant
A. baumannii isolates obtained from patients with
injuries sustained during the armed conflict in
eastern Ukraine. These patients were treated in
Bundeswehr hospitals in Berlin, Hamburg, Ko-
blenz, and Ulm between 2014 and 2015. A total of
32 A. baumannii isolates resistant to carbapenems
and fluoroquinolones were collected from 21 pa-
tients. Polymerase chain reaction (PCR) analysis
revealed colonization or infection with multiple
clones in some patients, indicating a high coloniza-
tion pressure.

R. D. Zwittink et al. [47] reported the emergence
of multidrug-resistant microorganisms in patients
from Ukraine who have received treatment in the
Netherlands since March 2022. The study includ-
ed 58 patients and 75 isolates. Approximately half
of these patients had been recently hospitalized in
Ukraine. Genomic surveillance indicated that most
multidrug-resistant strains of OPs belonged to
widespread epidemic lineages found worldwide. No-
tably, 60 % of these strains carried genes for metallo-
B-lactamases (NDM) from New Delhi. Healthcare
specialists should be aware of the increasing spread
of such multidrug-resistant OP strains, which are
associated with the medical evacuation of wounded

70

individuals from Ukrainian hospitals to medical fa-
cilities within the European Union, particularly the
Netherlands [15]. The European Centre for Dis-
ease Prevention and Control (ECDC) recommends
preemptive isolation of patients transferred from
Ukrainian hospitals or those with a history of hos-
pitalization in Ukraine within the past 12 months.
Additionally, screening for multidrug-resistant OP
strains is advised [14]. In Dutch hospitals, the pri-
mary multidrug-resistant pathogens causing puru-
lent-inflammatory infections of gunshot wounds in
admitted patients included A. baumannii, E. cloa-
cae, E. coli, K. pneumoniae, Proteus mirabilis, Provi-
dencia stuartii, and P. aeruginosa.

According to WHO data, information collected
from Ukrainian military and civilian hospitals indi-
cates a high prevalence of multidrug-resistant mi-
croorganisms in Ukraine from 2014 to 2021 [25, 35,
44]. Reports have shown resistance rates of 17—-84 %
to third-generation cephalosporins and carbapen-
ems among Enterobacterales and P. aeruginosa, as
well as over 50 % to carbapenems, fluoroquinolones,
and aminoglycosides among Acinetobacter species
[25, 35, 44]. European surveillance data for Ukraine
indicate that 18 % of S. aureus strains are MRSA,
with 41% of methicillin-resistant strains associ-
ated with S. aureus infections related to healthcare
settings [35, 44]. The multidrug-resistant strain of
A. baumannii was recognized as a significant prob-
lem among US military personnel with combat-re-
lated injuries sustained in Afghanistan and Iraq in
2004. Similarly, in the UK, imported multidrug-re-
sistant A. baumannii strains from Iraq and Afghani-
stan were identified as a potential source of severe
hospital-acquired infections. The ability of A. bau-
mannii to rapidly develop resistance to multiple
classes of antibiotics has increased awareness of its
clinical significance for hospital infections [24, 33].

A high prevalence of colonization was also ob-
served among military personnel and civilian war
victims transferred from Libya to German hospitals,
notably a high frequency of multidrug-resistant
strains of OPs [28]. Among 67 patients transferred
during 2016—2017, MRSA and multidrug-resistant
OPs were documented in 16 % and 60 %, respec-
tively, with 37 isolates producing carbapenemases
(such as New Delhi metallo-B-lactamase (NDM),
(OXA)-48:15, OXA-23:9) [28].

Carbapenemases are B-lactamases, enzymes that
often confer resistance to antimicrobial agents, par-
ticularly last-line antibiotics [28]. Among war vic-
tims in Syria requiring surgical intervention during
2011-2013, invasive surgical site infections in-
volved 69 % of cases with highly resistant strains of
A. baumannii, E. coli producing extended-spectrum
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B-lactamases (ESBL), and MRSA [41]. Studies
conducted in Syria, neighboring countries, and
European hospitals have found an increase in the
number of carriers of multidrug-resistant micro-
organisms (MDRO), including Enterobacterales
producing ESBL or NDM enzymes, and multidrug-
resistant strains of A. baumannii in 33—83 % of in-
dividuals [8].

Observations conducted during the war in Af-
ghanistan (1979-1989) demonstrated contamina-
tion of gunshot wounds with Gram-positive aerobic
microflora, spore-forming bacilli, Clostridia, non-
spore-forming anaerobes, and coagulase-positive
staphylococci from the moment of injury. Delays
in evacuation or medical aid were associated with
a shift in microflora towards Gram-negative bacilli.
The microbiology of combat wounds sustained dur-
ing US military operations in Iraq and Afghanistan
(2001-2014) indicates a dominance of multidrug-
resistant bacteria among wound pathogens. Spe-
cifically, this includes A. baumannii, Enterobacte-
riaceae such as K. pneumoniae and E. coli, which
produce broad-spectrum B-lactamases, and MRSA
[6]. Similar patterns were observed during the wars
in Libya and Syria in 2011 and 2012, respectively.
Combat-related injuries predominantly revealed
Gram-negative non-fermenting bacilli and Entero-
bacteriaceae, with isolated strains exhibiting multi-
drug resistance to most antibiotics [ 16]. These find-
ings support the presence of distinct bacteriological
patterns related to changes in combat wounds.

Conclusions

Our research provided epidemiological data on
multidrug-resistant microorganisms isolated from
patients evacuated from the combat zone in eastern
Ukraine. Additional phenotypic resistance profiles
of multidrug-resistant microorganisms, particularly
to new combinations of antibiotics, must be identi-
fied to expand therapeutic options for treating in-
fections caused by Gram-negative bacilli.

To further elucidate these findings, it is neces-
sary to conduct studies on the local epidemiology
of antimicrobial-resistant pathogens responsible for
purulent-inflammatory complications related to the
medical care of wounded military personnel at vari-
ous stages of evacuation.
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AHTUMIKpPOOHA PE3UCTECHTHICTDb 30YIHUKIB iH(PEKIIil1 O0MOBUX
TpaBM. Oy JiTeparypu

0. B. bypakos

Harmtionansnuit MeguaHun yHiBepcuTeT iMeHi O. O. Boromonbig, Kuis

CrarTsl y3arajIbHIOE JJaHi HAYKOBUX CTATEH, ONyOIiKOBaHUX Yy Iiepioy 3 2011 go 2024 p. Ta iHAEKCOBAHUX
B YKpaiHi 1 MDKHAPOJHUX 043aX JAHUX, 00 MIKpO(IOpHU 60MOBUX PaH i AHTUMIKPOOHOI pE3UCTEHTHOCTI
OCHOBHHUX ITATOI'€HIB I'HiMHO-CENITUYHUX YCKJIQJHEHDb JIIKYBAHHS IALi€HTIB i3 30H 30pOMHUX KOHJIKTIB.
[IpOaHAIi30BAHO E€TIOJIOTIYHY CTPYKTYPY OCHOBHHX 30YAHHKIB PAHOBUX iH(QEKIIA T4 IXHIO aHTHOIOTHUKO-
PE3UCTEHTHICTD Y BiICBKOBUKIB 13 OOMOBUMU TPABMAMM M’SIKUX TKAHHH, €BAKYHOBAHUX i3 30HHM BOEHHOI'O
KOHQJIIKTY HA CXOAi YKpaiHU.

CucremMaTHsaliid JTepaTypHUX JPKEPEN Ta IJXOAIB 0 BUPIMIEHHA IPO6IeMH NMPOMINAKTUKA iH(MIKyBAHH
IAIIEHTA T4 JIKYBAHHs iHMEKIIHHNUX YCKIAJHCHD ALI€HTIB i3 O0OMOBUMHU TPABMAMH M’SIKUX TKAHWUH BHSBU-
JIa palioHaJIbHE T4 OOI'PYHTOBAHE 3ACTOCYBAHHA AHTUOIOTUKIB Y PO3BUHEHUX KPATHAX i JOTPUMAHHA BUMOT
IH(EKIIITHOTO KOHTPOJIIO, IO CIIPHUAE MiHIMi3allil PUBUKIB PO3BUTKY iH(EKIiM JUIAHKA XipypridyHOIro BTpy4aH-
Hi. [TounHaoun 3 6epesnsa 2022 p., BifiHA B YKpaiHi NpuU3Bena 4O Mirpalii 4aCTUHN HACEJIEHHS T4 MEJIUYHOL
€BAKyAaLlil BEJIMKOI KUIBKOCT] NAIli€HTIB 3 BITYM3HAHUX JIKAPEHDb A0 JIKAPEHb KPaiH €BPONEUCHKOIo COIO3Y.
V 1nux KpaiHax CIOCTEPIraaucs BUIIAJKH BWIJICHHS MYJIBIMPE3UCTCHTHUX IITAMIB Y IALIEHTIB 3 VKpaiHu.
Indopmariis, OrpuMaHa 3 yKPATHCbKUX BifICbKOBUX i IIUBUILHUX IIITUTAIIB, CBIIYUTE IIPO BEJIUKY ITOMHUPEHICTD
MYJIBIMPE3UCTEHTHUX IITAMiB B YKpaiHi B 2014—2024 pp. HariBuina pesuCcTeHTHICTb BUABICHA B Acinetobacter
baumannii: 92,5 % 1rramiB 6y PE3UCTECHTHUMU /10 (PTOPXIHOMOHIB, 83,0 % — /10 aMiHOITIKO3U/IB, 67,9 % — 110
KapGaneHemiB. YV Pseudomonas aeruginosa pe3ucTeHTHICTb /10 KapGarieHEMIB CTaHOBIIA 55,6 %, y Escherichia
coli — 429 %,y Klebsiella pneumoniae — 32,8 %. 9aCcToTa BUHUKHEHHS PE3UCTEHTHOCT] CEPEl] JOCHIPKYBAHUX
IIATOT'E€HIB B YKPATHCHKUX BIICHKOBHX IIITUTAIAX OyJ/Id BUIIOIO, HIK Y IMBIIbHUX JIIKAPHAX T4 JIIKAPHAX €BPOIIEH-
CbKUX KpaiH. [IpoBeseHe JOCIDKEHHS 1aI0 3MOT'Y OTPHUMATH ETIEMIOIONYHy iH(POPMAILLiIO IIPO OPraHi3MU
3 MHOKMHHOIO JIIKAPCBKOIO CTiMKICTIO, BUAUICHI BiJ| IALIIEHTIB 31 CXiZITHOYKPATHCHKOI KpU30BOi 30HU. Heo6XijHO
BU3HAYUTHU JOJATKOBI (DEHOTUIIOBI MOJIE/I PE3UCTEHTHOCTI OPI'aHi3MiB i3 MHOMXHHHOIO JIIKAPCHKOIO CTiMKICTIO,
30KpeMa JIO HOBUX KOMOiHAIiM aHTHUOIOTHKIB, III06 PO3POOUTH TEPATIEBTUYHI BAPIaHTH JIIKYBAHHA iH(EKIIi,
CHPUYUHEHUX I'PAMHETATUBHUMU OAKTEPIAMUI.

KiIrouoBi cjIoBa: MiKpOOPraHi3My, iH(EKIIS, aHTUOIOTUKY, aHTUOIOTUKOPE3UCTEHTHICTb, OOMOBI TPaBMHY,
30pOMHNUI KOHMITIKT, YKpaiHa.
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