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Aim: to analyze current aspects of prognosis, differential diagnosis, and spasmolytic therapy in gallstone disease.
Key points. The prevalence of gallstone disease in the Russian Federation remains considerably high. Cholelithiasis
is associated with cardiovascular disorders and an increased risk of malignancies, including gastric, hepatic, renal,
and gallbladder cancer. Several studies emphasize the correlation between the presence and size of gallbladder
polyps and the development of gallbladder carcinoma. The current paradigm of biliary pathology postulates that the
combined influence of Lith gene polymorphisms, motility disorders, chronic inflammation, and metabolic factors
initiates lithogenesis, which in turn promotes chronic cholecystitis and may contribute to gallbladder carcinogenesis.
Abdominal pain predominantly localized in the right upper quadrant is the leading clinical manifestation of biliary dys-
kinesia, chronic cholecystitis, and cholelithiasis. Spasmolytic therapy is considered appropriate for the relief of bili-
ary pain. Clinical studies have demonstrated that the use of the selective spasmolytic agent mebeverine in patients
with biliary tract disorders effectively alleviates right upper quadrant pain, improves functional status of the biliary
tract, and indirectly facilitates the elimination of biliary sludge.

Conclusion. Gallstone disease represents a key nosological entity within the biliary continuum, characterized
by the sequential development of pathogenetically related disorders of the biliary tract. Management of biliary sys-
tem disorders should focus on relieving biliary pain, restoring motility of the biliary tract, and normalizing the physi-
cochemical properties of bile.
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AKTyanbHble acnekTbl NPOrHo3a, audpPpepeHumanbHOro guarHo3a

U CcnasmMoJIMTU4YeCcKom Tepanuu npu XXenyHoKkaMeHHou 6onesHu
B.B. LlykaHoB*, tO.J1. ToHkux, A.B. BactoTuH
Hay4Ho-unccnenoBarenbCkuii MUHCTUTYT MeanUMHCKmX npobiem Cesepa — o6ocobieHHoe rnoapasaeneHne Or6HY

«enepasnbHbIli nccnenoBaTebCkuii LeHTP “KpacHOosipCkuii Hay4HbIv LeHTPp Cubupckoro otaeneHus Poccuiickoi akagemmmy Hayk”»,

KpacHosipck, Poccuvickas denepauus

Llenb: npoaHanna3npoBaTb akTyasibHble acneKTbl MPOrHo3a, AuddepeHLmManbHOro AMarHo3a 1 CnasmMoMTUYeCcKom
Tepanumn Npu XXen4yHokaMeHHOM 60e3HuN.

OCHOBHbI€ NMOJIOXEHUS. PacnpocTpaHEHHOCTb Xen4YHokamMmeHHol 6one3Hu B Poccuiickoii depepaumm octaetcs
[OCTaTO4HO BbICOKOM. X0onenuTtrnas accouumpoBaH C CepaevyHO-CocyauCTbiMU 3a001IEBAHUAMU U C BbICOKUM pPU-
CKOM OHKOMOrnyeckux 3abonesaHnini, B TOM Y1CNEe paka Xenyaka, NevyeHu, NoYek 1 paka XenyHoro nysbips. Pan
1CccnenoBaHMin NOAYEPKNBAET aCCOLMALMIO HAMMYUS 1 Pa3MEPOB MOJIUMOB B XXEMYHOM My3blpe C PakoM XenyHo-
ro ny3bipsa. CoBpemMeHHas napagurma OunmapHon nNaTtosiorMm noCTyMPYET, YTO COYeTaHHOEe AENCTBME NMOANMOpP-
duama Lith-reHoB, HapyLLEeHW I MOTOPUKN, XPOHNYECKOro BOCMaNeHns 1 MetTabonmyecknx GakTopoB MHULMNPYIOT
XOJIENNTOreHe3, B CBOIO O4YEpPEb, CTUMYNVPYIOLLNIA Pa3BUTUE XPOHNYECKOrO XONELMCTUTA, YTO CMOCOOHO NPUBO-
OUTb K KaHLLEPOreHesy B XXeN4yHOM ny3bipe. AbaoMuHanbHasa 60b C MPENMYLLLECTBEHHOKN lokanusaumei B NpaBoM
nogpebepbe CNY>XUT BEAYLLUM NPOSIBIEHNEM OUCKMHE3UW XENYeBbIBOAALLMX NYTEN, XPOHNYECKOro X0NeumncTnTa
1 xonenutnasa. ns KynmpoBaHusa bunamapHon 60um LenecoobpasHo Ha3HaYeHne Crna3MonnTUKOB. B KNMHNYeCcKkux
1CCnenoBaHusX ObII0 MOKa3aHo, YTO NMPUMEHEHNE CENEKTUBHOIO cna3monmtka mebeBepurHa y 60JbHbIX ¢ 3a60-
JIEBAHUSIMU XXENYEBbLIBOAALLMX NyTen adpdeKTUBHO KynnpyeT 60/1b B NpaBoOM nNogpedepbe, ynydaeT GyHKUMoHab-
HO€ COCTOsIHMEe BuNnapHOro TpakTa 1, ONOCPenoBaHHO, MPUBOOUT K SIMMUHALMN BUAMAPHOro cnagxa.
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3aknovyeHue. XenyHokameHHast 60N1e3Hb CIYXUT K/IIOHEBOW HO30J1I0rMYeckolri GOpMoi BUINAPHOro KOHTUHYYMa,
C rnocrefoBatesibHbiIM PasBUTUEM MAaTOreHETUYECKM CBA3aHHbIX 3aboneBaHuii GunmapHoro TpakTa. JledyeHve 3a-
©oneBaHnI GUNNAPHOI CUCTEMBI AOKHO OblThb HAMPaBEHO Ha KynMpoBaHue bunvapHom 601, BOCCTAHOBEHME
MOTOPVIKM XENYEBbLIBOASLLMX NMYTEN N HOPManM3aLmo GU3NKO-XMMUYECKNX CBOMCTB XeNyu.

KnioueBblie cnoBa: xonenntnas, XenyHokaMeHHas 60ne3Hb, MouMbl XENYHOro ny3bipsi, pak Xen4yHoro ny3bips,

Ccna3mMonnTuKku, MebeBepuH

KoHdnukT HTEepecoB: aBTopbl 3as8BASI0OT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana untupoBanusa: LlykaHo B.B., ToHkux tO.J1., BactotuH A.B. AkTyasbHble acnekTbl NporHo3a, anddepeHumanbsHoro amarHosa
1 CNa3MONIUTUYECKOW Tepanum Nnpu XXeN4HOKaMeHHOM 60ne3HN. POCCUICKIM XypHa racTPO3HTEPOJIOrMK, renaTtosiorim, KONOMpPOKTO-
norun. 2025;35(5):41-48. https://doi.org/10.22416/1382-4376-2025-35-5-41-48

Introduction

Concepts regarding the prognosis of gall-
stone disease (GSD) have undergone significant
changes. On the one hand, this is related to the
development of complications, particularly in
certain patient groups; on the other hand, it is
driven by evidence of an increased risk of car-
diovascular disease and malignancies of various
localizations [1]. A 32-year follow-up of 86,000
women and 44,000 men demonstrated higher
overall mortality from cancer of different sites
and cardiovascular disease among individuals
with biliary pathology [2]. In a long-term co-
hort study involving 239,799 participants, the
presence of gallstones was associated with a
markedly increased risk of gastric cancer (odds
ratio (OR) — 2.54), liver and biliary tract can-
cer (OR — 2.46), renal cancer (OR — 2.04),
and gallbladder cancer (OR — 2.23) [3]. A
meta-analysis of 51 studies comprising 13 mil-
lion patients confirmed a significant increase
in cancer risk among those with cholelithiasis
(OR— 1.43), including gastric and colorectal
cancer (OR — 1.28), as well as liver, pancre-
atic, and biliary tract cancer (OR — 1.84) [4].

Elderly and comorbid patients with biliary
tract disorders represent a special category, and
the choice of management strategy for GSD
complications in these individuals remains a
challenging issue [5—7].

Prevalence of gallstone disease

The prevalence of GSD in Western Europe
and North America ranges from approximate-
ly 15 to 20 % [8, 9]. A 2024 meta-analysis on
global epidemiology of cholelithiasis, which
included 115 studies and over 32 million pa-
tients, reported a worldwide prevalence of gall-
stones of 6.1 % (7.6 % in women and 5.4 %
in men). The frequency of GSD is consistent-
ly higher among older individuals [10]. Our

epidemiological studies revealed that the prev-
alence of cholelithiasis among Caucasian popu-
lations in Evenkia and Khakassia was 8.8 and
7.2 %, respectively, whereas among indigenous
populations it was 1.5 % in Evenkia, 3.4 % in
Khakassia, and 7.3 % in Tuva. These findings
underscore the significant influence of genetic
factors on disease occurrence [11—13].

Gallstone disease as a risk factor
for cardiovascular disorders

Recent studies have explored the associa-
tion between cholelithiasis and cardiovascular
disease. Elevated cardiometabolic index values
are significantly correlated with a higher inci-
dence of gallstones [14]. A 2025 meta-analysis
of 22 studies involving approximately 7.5 mil-
lion patients concluded that GSD is associated
with a significantly increased risk of cardiovas-
cular disease (p < 0.001) [15]. Another 2025
meta-analysis (21 studies, > 2 million partic-
ipants) demonstrated that gallstone disease
confers a relative risk of cardiovascular disease
of 1.46 (95 % confidence interval (95% CI):
1.32—1.63; p < 0.001) [16].

Gallstone disease as a risk factor
for gallbladder cancer

Considerable attention has been directed
toward the relationship between cholelithia-
sis and biliary tract cancer. A meta-analysis of
23 cohort studies conducted in Asia, Europe,
and the Americas demonstrated that the pres-
ence of gallstones increases the risk of gallblad-
der cancer by 7.3 times. Stone size greater than
1 cm and the number of calculi are directly
associated with biliary tract malignancy [17].
Another meta-analysis of 10 studies revealed
that gallbladder cancer is often detected inci-
dentally following cholecystectomy performed
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for benign biliary disease, occurring in 0.19—
1.6 % of laparoscopic cholecystectomies (mean
incidence — 0.365 %). Gallbladder carcinoma
is more frequently observed in patients with
solitary or large stones and in cases of gall-
bladder wall thickening, particularly localized
thickening. These findings underscore the need
for thorough preoperative evaluation [18].
Several studies also highlight the association
between the presence and size of gallbladder
polyps and gallbladder cancer [19, 20].
Gallbladder cancer is relatively uncommon:
in terms of primary incidence, it ranks 22nd glob-
ally, with a rate of 2.1 per 100,000 population
(https://gco.iarc.who.int/media/globocan/
factsheets,/populations,/900-world-fact-sheet.
pdf). According to cancer registries from
68 countries, the highest incidence rates are
reported among indigenous populations of the
Americas (Chile: 27 per 100,000) [21], Northern
India (21.5 per 100,000) [22], and Southern
Pakistan (11.3 per 100,000) [23]. In Russia, ac-
cording to the Federal State Statistics Service,
gallbladder cancer incidence in 2019 was 1.4
per 100,000 among men and 2.5 per 100,000
among women [24]. Investigating the contribu-
tion of GSD to gallbladder cancer incidence in
Russia remains an important research priority.

Pathogenesis of gallstone disease

The most widely accepted pathogenetic con-
cept of GSD is the model of cholesterol cholelithi-
asis. A landmark study by W.H. Admirand
and D.M. Small proposed the physicochemical
theory, which states that gallstones form when
bile is supersaturated with cholesterol and de-
ficient in bile acids and phospholipids [25]. By
the mid-1990s, it became evident that lithogen-
esis cannot be explained solely by metabolic
processes. It was shown that the initial stage of
stone formation involves protein precipitation,
largely driven by gallbladder inflammation and
impaired motility of the biliary tract. By the
late 1990s, metabolic and infectious theories of
cholelithiasis pathogenesis had converged [26].

In 2005, a study of 43,141 twin pairs demon-
strated that genetic factors contribute signifi-
cantly to the development of cholelithiasis
compared to phenotypic influences [27]. That
same year, F. Lammert and D.Q. Wang pro-
posed a paradigm for cholesterol cholelithiasis
pathogenesis: the combined effect of specif-
ic gene polymorphisms (Lith genes), altered
biliary motility, chronic inflammation, and

metabolic factors initiates lithogenesis, which
in turn promotes chronic cholecystitis and
may lead to gallbladder carcinogenesis [28].
Around the same time, a concept introduced by
Kh.Kh. Mansurov gained momentum in Russia,
suggesting that cholelithiasis develops through
sequential stages: biliary dyskinesia (involving
the gallbladder and sphincter of Oddi), chronic
cholecystitis, pre-stone formation of lithogenic
bile, and eventual gallstone formation [29]. In
our view, these perspectives are complementary
rather than contradictory.

A significant role in the pathogenesis of bil-
iary tract diseases is played by bile microbiota
and gut microbiota. Studies indicate that impaired
intestinal permeability, altered microbial compo-
sition, and reduced biodiversity are key factors
in GSD and other biliary disorders, including
gallbladder cancer and cholangiocarcinoma [30,
31]. Compared to healthy individuals, patients
with asymptomatic GSD exhibit quantitatively
increased fecal microbiota but reduced diversi-
ty, with a relative predominance of Firmicutes
and decreased representation of Bacteroidetes
and Proteobacteria. In patients with gallstones,
hypertension, non-alcoholic fatty liver disease,
and BMI > 24, compared to BMI-matched con-
trols, differences were observed across 15 mi-
crobial species, including reduced abundance of
unclassified Lactobacillales [32]. Alongside de-
creased Bacteroidetes, an increased presence of
Desulfovibrionales was noted in GSD patients.
Fecal transplantation of Desulfovibrionales from
cholelithiasis patients into laboratory mice re-
sulted in gallstone formation in 73 % of animals.
High levels of Desulfovibrionales were associat-
ed with increased production of secondary bile
acids in the cecum and enhanced hydrophobici-
ty, promoting intestinal cholesterol reabsorption.
Metabolic products of Desulfovibrionales (I1,S)
activate hepatic farnesoid X receptors (FXR) and
inhibit CYP7A1 expression, leading to increased
bile acid synthesis, cholesterol supersaturation,
and gallstone formation. In mice harboring
Desulfovibrionales, hepatic expression of choles-
terol transporters Abcg>,/g8 was induced, further
facilitating biliary cholesterol secretion [33].

Diagnosis and differential diagnosis
of gallstone disease

Modern principles of diagnosing biliary tract
disorders are outlined in the clinical guidelines
of the Russian Gastroenterological Association
(RGA) for the management of patients with
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biliary dyskinesia [34], gallstone disease [35],
and cholecystitis [36], published in 2024 under
the auspices of the RGA, the Russian Society
of Surgeons, and the Endoscopic Society
“REndO”.

The diagnosis of biliary tract diseases is
based on a combination of various tests, includ-
ing clinical, laboratory, and imaging studies.

The hallmark clinical manifestation of bili-
ary tract disorders is biliary pain, most local-
ized in the right upper quadrant. Key features
of biliary pain in functional gallbladder and
sphincter of Oddi dyskinesia include: inten-
sity exceeding 5 points on the visual analog
scale; localization in the epigastrium and
right hypochondrium; occurrence indepen-
dent of body position or defecation; lack of
response to antacids and antisecretory drugs;
absence of a direct relationship with food in-
take; frequent nocturnal episodes; associated
nausea and vomiting that do not relieve pain;
radiation to the right shoulder and arm [37].
Classic biliary colic does not occur in func-
tional biliary disorders. It is hypothesized
that gallbladder dyskinesia may serve as a
background for GSD development. Similarity
of risk factors, pathophysiological mecha-
nisms (including the role of lithogenic bile),
and symptoms makes this plausible, although
objective clinical evidence is lacking [38].

A differential diagnosis, which allows the
functional nature of pain to be determined only
after organic causes have been ruled out, is
essential [35—38]. The addition of inflamma-
tion in patients with acalculous or calculous
cholecystitis is accompanied by changes in
pain intensity and timing, its association with
gallbladder morphological alterations, and the
presence of complications.

Thus, it is essential to determine the pres-
ence of inflammation in the biliary system.
Laboratory confirmation includes elevated
erythrocyte sedimentation rate and leukocyto-
sis in the complete blood count. A biochemical
marker of inflammation is an increased level
of C-reactive protein. Biliary obstruction man-
ifests as a pronounced cholestatic syndrome
with jaundice, hyperbilirubinemia, and elevat-
ed alkaline phosphatase and gamma-glutamyl
transpeptidase. Ultrasound signs of inflamma-
tion in cholecystitis include gallbladder wall
thickening beyond normal values (> 3—4 mm),
irregular thickening, edema, stratification or

consolidation, and impaired contractile func-
tion [35, 36]. According to a meta-analysis of
40 studies involving 8,652 patients, ultrasound
is a reliable method for diagnosing acute cho-
lecystitis, with a sensitivity of 71 % (95% CI:
69—72 %) and specificity of 85 % (95% CI: 84—
86 %) [39].

We consider it reasonable to highlight diag-
nostic features of gallbladder cancer and polyps.

In 2021, the Japanese Society of Hepato-
Biliary-Pancreatic Surgery (JSHBPS) pub-
lished guidelines for the management of biliary
tract cancers. We present some of the provisions
of this consensus [40]. Symptoms of gallbladder
cancer are non-specific and include pain in the
right hypochondrium, jaundice, nausea, vomit-
ing, and weight loss. In many cases, cancer is
detected incidentally during abdominal ultra-
sound or cholecystectomy for GSD. Ultrasound
has high specificity and sensitivity and should
be the first diagnostic step in suspected biliary
tract cancer. As a second step, computerized
tomography (CT) is useful for assessing tumor
localization and extent, although its sensitiv-
ity for T1 tumors is relatively low. Magnetic
resonance imaging (MRI), including MR chol-
angiopancreatography, helps evaluate tumor
spread to the cystic duct and common bile duct.
Endoscopic ultrasonography (EUS) is recom-
mended as the third step, offering higher sensi-
tivity, specificity, and accuracy than abdominal
ultrasound and CT, and enabling precise assess-
ment of tumor location and extent. Direct chol-
angiography via endoscopic retrograde cholan-
giopancreatography and peroral cholangioscopy
assist in evaluating tumor involvement of the
cystic and common bile ducts. Positron emis-
sion tomography (PET) and PET-CT are useful
for detecting lymph node involvement, distant
metastases, and recurrence [40].

Given that gallbladder polyps are among
the predictors of gallbladder cancer, we pres-
ent selected recommendations for managing pa-
tients with gallbladder polyps, developed by
the European Society of Gastrointestinal and
Abdominal Radiology (ESGAR), the European
Association for Endoscopic Surgery (EAES),
the International Society of Digestive Surgery
(EFISDS), and the European Society of
Gastrointestinal Endoscopy (ESGE), published
in 2022 [41]. Initial evaluation of gallblad-
der polyps should be performed using abdom-
inal ultrasound. Routine use of other imaging
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modalities is currently not recommended. In
centers with appropriate expertise and resourc-
es, alternative imaging techniques (e.g., con-
trast-enhanced or endoscopic ultrasound) may
be helpful in complex cases [41].

Spasmolytics in the management
of patients with gallstone disease
and functional biliary disorders

The use of spasmolytic agents for the relief
of biliary pain is a well-founded strategy in the
management of patients with gallstone disease
(GSD) and functional biliary disorders [34—37].

Mebeverine is a selective agent that nor-
malizes gastrointestinal and biliary motility
through a dual mechanism of action. On the
one hand, it acts as a myotropic spasmolytic by
blocking sodium channels in smooth muscle cells;
on the other, it exhibits moderate prokinetic
properties by inhibiting Ca?*, release from intra-
cellular stores, limiting K* efflux, and preventing
smooth muscle hypotonia. Mebeverine selectively
targets the biliary tract and intestines without af-
fecting the cholinergic system, thereby avoiding
systemic side effects and allowing long-term use
in various patient populations.

The efficacy and safety of mebeverine in GSD
management have been demonstrated in domes-
tic clinical studies. In patients with cholelithia-
sis, biliary pain completely resolved in 85 % and
significantly decreased in duration and intensi-
ty in 15 % after a course of Duspatalin (mebev-
erine). Concurrently, symptoms such as nausea
and bitter taste in the mouth disappeared or
improved. Duodenogastric reflux, verified by
24-hour pH monitoring in two-thirds of patients,
was reduced in half of these cases after mebev-
erine therapy [42]. Combination therapy with
ursodeoxycholic acid (UDCA) and mebever-
ine for eight weeks showed superior efficacy
compared to UDCA monotherapy in patients
with biliary sludge and impaired gallbladder
motility, achieving complete pain relief in all
patients versus 70 % with UDCA alone and
sludge elimination in 95 % versus 80 % [43].

In a mixed cohort of patients with cholelithi-
asis, prior cholecystectomy, and functional
biliary disorders (one-third with GSD), bili-
ary pain intensity was assessed using a four-
point scale. The course of Duspatalin resulted
in pain relief for all patients, and the dura-
tion of high-intensity pain relief was twice
as short when mebeverine was prescribed
compared to drotaverine. Positive functional
changes were also confirmed by hepatobiliary
scintigraphy [44].

One challenge in managing GSD patients is
the persistence or emergence of gastrointestinal
symptoms following cholecystectomy. Surgical
treatment does not always eliminate preopera-
tive abdominal symptoms (including irritable
bowel syndrome features) and may lead to their
appearance de novo. The multicenter “Odyssey”
study, conducted in 14 Russian cities, evaluat-
ed 218 patients with abdominal spastic pain as
part of post-cholecystectomy syndrome. Clinical
response to mebeverine (200 mg twice daily)
was assessed at 2 and 6 weeks using a five-
point Likert scale (“no symptoms” or “marked
improvement”). After two weeks, complete re-
sponse was achieved in 50.5 % of patients, and
after six weeks in 79 %. Significant improve-
ments were also noted in stool frequency, stool
form (Bristol scale), and quality of life [45].

The concept of the “biliary continuum” has
been proposed, describing the sequential devel-
opment of pathogenetically related biliary tract
disorders. Motor dysfunction and alterations in
bile physicochemical properties create condi-
tions for inflammation, sludge formation, and
gallstone development. Therefore, restoring
biliary motility is a key therapeutic goal, for
which spasmolytics with proven clinical effi-
cacy are recommended. Mebeverine therapy is
pathogenetically justified, as it normalizes bil-
iary tract motility and indirectly improves bile
properties. The optimal duration of mebeverine
therapy for biliary disorders is at least eight
weeks [46].

Poc sypH ractposuTepoJt rematon koaonpokros 2025; 35(5) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(5)



46

Reviews / O630pbI

www.gastro-j.ru

10.

11.

12.

13.

14.

15.

References / Jlureparypa

Krupa E., Portincasa P., Lammert F., Krawczyk M.
Gallstones in the 21st century. Pol Arch Intern Med.
2025;135(1):16937. DOI: 10.20452/pamw. 16937

Zheng Y., Xu M., Heianza Y., Ma W., Wang T., Sun D.,
et al. Gallstone disease and increased risk of mortality: Two
large prospective studies in US men and women. J Gas-
troenterol Hepatol. 2018;33(11):1925—31. DOL: 10.1111/
jgh. 14264

Zhu'Y., Shen L., Huo Y., Wan Q., Qin Y., Hu R., et al.
Gallstones, cholecystectomy, and cancer risk: An obser-
vational and Mendelian randomization study. Front Med.
2025;19(1):79—89. DOI: 10.1007,/s11684-024-1111-5

Yu W., Zhou J., Luo J., Xia J., Li S., Xie L., et al.
The associations between gallstone disease and pan-cancer
incidence risk based on over 13 million participants. Can-
cer Med. 2025;14(9):e70857. DOI: 10.1002,/cam4.70857
Nassar Y., Richter S. Management of complicated gall-
stones in the elderly: Comparing surgical and non-sur-
gical treatment options. Gastroenterol Rep (Oxf).
2019;7(3):205—11. DOI: 10.1093/gastro/goy046
Mencarini L., Vestito A., Zagari R.M., Montagnani M.
The diagnosis and treatment of acute cholecystitis: A com-
prehensive narrative review for a practical approach. J Clin
Med. 2024;13(9):2695. DOI: 10.3390,/jcm13092695

Pesce A., Ramirez-Giraldo C., Arkoudis N.A., Ram-
say G., Popivanov G., Gurusamy K., et al. Management
of high-surgical-risk patients with acute cholecystitis follow-
ing percutaneous cholecystostomy: Results of an internation-
al Delphi consensus study. Int J Surg. 2025;111(5):3185—
92. DOI: 10.1097,/JS9.0000000000002325

European Association for the Study of the Liver (EASL).
Electronic address: easloffice@easloffice.eu. EASL Clin-
ical Practice Guidelines on the prevention, diagnosis and
treatment of gallstones. J Hepatol. 2016;65(1):146—81.
DOI: 10.1016/j.jhep.2016.03.005

Lammert F. Gallstones: The thing in itself. Clin Liver
Dis (Hoboken). 2022;20(Suppl 1):57—72. DOIL: 10.1002/
cld.1269

Wang X., Yu W., Jiang G., Li H., Li S., Xie L., et al.
Global epidemiology of gallstones in the 21st century:
A systematic review and meta-analysis. Clin Gastroen-

terol Hepatol. 2024;22(8):1586—95. DOI: 10.1016/].
cgh.2024.01.051

I{yxkanos B.B.  PacnpocTpaHeHHOCTb M CTPYKTypa
3a00I€BAaHNN  KETYEBBIBOANINX  TMyTeHl y  CEIbCKOTO

HaceJsieHst ceBepHbIX pernoHoB Cubupu. Tepanesmuueckuii
apxus. 1997;69(2):30—2. [Tsukanoo V.V. The prevalence
and structure of biliary tract diseases in the rural pop-
ulation of northern regions of Siberia. Terapevticheskii
arkhiv. 1997;69(2):30—2. (In Russ.)].

Tonxux FO.JI., Lyxanos B.B., Bpounuxosa E.I1., LImvi-
2awesa O.B. PacupocrpaneHHOCTb U (PaKTOPbI prcKa 3a60-
JIEBAHWI JKeTYEBBIBOJISAIINX TyTeil Y KOPEHHBIX U MPHIILIBIX
scutesieit Xaxacun. Cubupckusl  MeOUUUHCKUN  KypHa
(Hpxymcex). 2013;118(3):89—-91. [Tonkikh Yu.L., Tsu-
kanov V.V., Bronnikova E.P., Shtygasheva O.V. Prev-
alence and risk factors of biliary tract diseases in native
and alien residents of Khakassia. Sibirskiy meditsinskiy
zhurnal (Irkutsk). 2013;118(3):89—91. (In Russ.)].
Tonuxux FO.JI., Bpounuxosa E.II., Ilyxanoe B.B. Pac-
POCTPaHeHHOCTh 1 (DAaKTOPbI PUCKa 3a60JIeBaHUil JKerde-
BBIBO/SIIIINX IyTell Y KOPEHHbIX skuteseil TobiBbl. 30paso-
oxpanenue Poccuickoi @edepayuu. 2014;58(5):42—5.
[Tonkikh Yu.L., Bronnikova E.P., Tsukanov V.V. Prev-
alence and risk factors of biliary tract diseases in the ab-
origines of Tuva. Zdravookhraneniye Rossiyskoy Federat-
sii. 2014;58(5):42—5. (In Russ.)].

Li J., Bai S.J. Cardiometabolic index as a predic-
tor of gallstone incidence in U.S. adults: Insights from
NHANES 2017—2020. BM C Gastroenterol. 2025;25(1):45.
DOI: 10.1186,/s12876-025-03642-3

Hasan R., Allahbakhshi F., Shiyk A.D., Allahbakhshi K.
Gallstones as a predictor of elevated cardiovascular dis-
ease risk: A meta-analysis and meta-regression of over 7.4

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

million participants. PLoS One. 2025;20(3):¢0314661.
DOI: 10.1371/journal.pone.0314661

Rahimi R., Heidari-Soureshjani S., Sherwin C.M.,
Kasiri K., Rahimian G. The association between gall-
stone disease and cardiovascular disease: A systemat-
ic review and meta-analysis. Rev Recent Clin Trials.
2025;20(2):142—52. DOI: 10.2174,/0115748871326450240
926072451

Huang D., Joo H., Song N., Cho S., Kim W., Shin A.
Association between gallstones and the risk of biliary tract
cancer: A systematic review and meta-analysis. Epidemiol
Health. 2021;43:€¢2021011. DOI: 10.4178 /epih.e2021011
Kellil T., Chaouch M.A., Aloui E., Tormane M.A.,
Taieb S.K., Noomen F., et al. Incidence and preoperative
predictor factors of gallbladder cancer before laparoscop-
ic cholecystectomy: A systematic review. J Gastrointest
Cancer. 2021;52(1):68—72. DOI: 10.1007/512029-020-
00524-7

Riddell Z.C., Corallo C., Albazaz R., Foley K.G. Gall-
bladder polyps and adenomyomatosis. Br J Radiol.
2023;96(1142):20220115. DOI: 10.1259,/bjr.20220115
Pavlidis E.T., Galanis I.N., Pavlidis T.E. New trends
in diagnosis and management of gallbladder carcino-
ma. World J Gastrointest Oncol. 2024;16(1):13—29.
DOI: 10.4251/wjgo.v16.11.13

Bray F., Ferlay J., Laversanne M., Brewster D.H.,
Gombe Mbalawa C., Kohler B., et al. Cancer incidence
in five continents: Inclusion criteria, highlights from Vol-
ume X and the global status of cancer registration. Int
J Cancer. 2015;137(9):2060—71. DOI: 10.1002,/ijc.29670
Mathur P., Sathishkumar K., Chaturvedi M., Das P.,
Sudarshan K.L., Santhappan S., et al. Cancer statistics,
2020: Report from National Cancer Registry Programme,
India. JCO Glob Oncol. 2020;6:1063—75. DOI: 10.1200/
G0.20.00122

Randi G., Franceschi S., La Vecchia C. Gallbladder
cancer worldwide: Geographical distribution and risk fac-
tors. Int J Cancer. 2006;118(7):1591—602. DOI: 10.1002/
ijc.21683

Cwmenoe I1.A., T'nomxo O.JI., Heanosa A.M., Henamo-
6a H.B., Menvnuxosa T.A., Hukxumuna C.FO. u dp. Ken-
muHbl 1 My>kunHbl Poccun. 2020: Crartuctudeckuii COOPHUK.
M., 2020. [Smelov P.A., Glotko O.L., Ivanova A.M.,
Ignatova N.V., Melnikova T.A., Nikitina S.Yu., et al.
Women and men of Russia. 2020: Statistical collection.
Moscow, 2020. (In Russ.)]. URL: https://youthlib.mirea.
ru/ru/reader,/ 1358

Admirand W.H., Small D.M. The physicochemical basis
of cholesterol gallstone formation in man. J Clin Invest.
1968;47(5):1043—52. DOI: 10.1172/JCI105794

Carey M.C. Pathogenesis of gallstones. Am J Surg.
1993;165(4):410—9. DOI: 10.1016,/s0002-9610(05)80932-8
Katsika D., Grjibovski A., Einarsson C., Lammert F.,
Lichtenstein P., Marschall H.U. Genetic and environmen-
tal influences on symptomatic gallstone disease: A Swedish
study of 43,141 twin pairs. Hepatology. 2005;41(5):1138—
43. DOI: 10.1002/hep.20654

Lammert F., Wang D.Q. New insights into the genet-
ic regulation of intestinal cholesterol absorption. Gastro-
enterology. 2005;129(2):718—34. DOI: 10.1016/j.gas-
tro.2004.11.017

Mancypos X.X. O Beaylux MexaHH3MaX PasBUTHUA U IIPO-
IPECCUPOBAHUST  XOJECTEPUHOBOTO — XoJjenutnasza. Kaunu-
ueckas meduuuna. 1991;69(9):17—21. [Mansurov Kh.Kh.
Underlying mechanisms in the development and progres-
sion of cholesterol cholelithiasis. Clinical Medicine (Rus-
sian Journal). 1991;69(9):17—21. (In Russ.)].

Meacci D., Bruni A., Cocquio A., Dell’Anna G., Manda-
rino F.V., Marasco G., et al. Microbial landscapes of the
gut-biliary axis: Implications for benign and malignant
biliary tract diseases. Microorganisms. 2025;13(9):1980.
DOI: 10.3390/microorganisms13091980

Wang H., Gong J., Chen J., Zhang W., Sun Y., Sun D.
Intestinal microbiota and biliary system diseases. Front

Poc ypH ractposuTepoJi rematon koaonpokros 2025; 35(5) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(5)



www.gastro-j.ru

Reviews / O630pbi

32.

33.

34.

35.

36.

37.

38.

39.

Cell Infect Microbiol. 2024;14:1362933. DOI: 10.3389/
fcimb.2024.1362933

Song S.T., Cai L.Y., Zeng X., Xie W.F. Gut micro-
bial profile in asymptomatic gallstones. Front Microbiol.
2022;13:882265. DOI: 10.3389,/fmicb.2022.882265

Hu H., Shao W., Liu Q., Liu N., Wang Q., Xu J., et al.
Gut microbiota promotes cholesterol gallstone formation
by modulating bile acid composition and biliary cholester-
ol secretion. Nat Commun. 2022;13(1):252. DOI: 10.1038/
s41467-021-27758-8

Heawrxun B.T., Maes¢ H.B., Illyrvnexosa FO.O., ba-
panckas E.K., Oxaobvicmun A.B., Tpyxmanoe A.C. u op.
Kinnnueckne pexomengaiyu  Poccuiickoil  racTpoaHTepo-
JIOTUYECKOIT acCcOlUalui 110 JUArHOCTHKE U JICYCHUIO JIUC-
KIHE3NH >KeJYEBBIBOASIINX IyTeil. Poccutickui Kypuan
2ACMPOIHMEPOSIOZUU,  2eNAMOJI0ZUL,  KOJONPOKINOJIOZUU.
2018;28(3):63—80. [Ivashkin V.T., Mayev I.V., Shul-
pekova Yu.O., Baranskaya Ye.K., Okhlobystin A.V.,
Trukhmanoov A.S., et al. Diagnostics and treatment of bil-
iary dyskinesia: Clinical guidelines of the Russian Gastro-
enterological Association. Russian Journal of Gastroen-
terology, Hepatology, Coloproctology. 2018;28(3):63—80.
(In Russ.)]. DOI: 10.22416,/1382-4376-2018-28-3-63-80
O6wepoccutickas obwecmeennas opeanusayus <Poccuii-
CKOe 00UEeCcmeo xupypzo6s, Poccuiickas zacmposnmepoiozu-
ueckas accouuauus, Accouuayus <dndockonuueckoe oouie-
cmeo “PIndO” ». jKemunokamennast Gosie3np. Kimundeckue
pexkomergaiin. 2024, [All-Russian Public Organization
“Russian Society of Surgeons”, Russian Gastroenterological
Association, Association “Endoscopic Society “REnDO”.
Gallstone disease. Clinical guidelines. 2024. (In Russ.)].
URL: https://cr.minzdrav.gov.ru/preview-cr/877 1

Obuwepoccutickas  obwecmeennas —opeanusayus —<Poc-
cutickoe obuecmeo  xupypzos», Poccuiickas —ezacmpo-
anmeposozueckas — accoyuayus. — Xoxeuuerut.  Kim-
nudeckne pexomenjanmu. 2024, [All-Russian  public

organization “Russian Society of Surgeons”, Russian
Gastroenterological Association. Cholecystitis. Clinical
guidelines. 2024. (In Russ.)]. URL: https://cr.minzdrav.
gov.ru/preview-cr/819 1

Cotton P.B., Elta G.H., Carter C.R., Pasricha P.J.,
Corazziari E.S. Rome IV. Gallbladder and sphinc-
ter of Oddi disorders. Gastroenterology. 2016:S0016-
5085(16)00224-9. Online ahead of print. DOI: 10.1053/j.
gastro.2016.02.033

Hlynvnexosa FO.O., Ilonosa U.P., Heuaes B.M. Dyuk-
[MOHAJIbHbIE 3a00JIEBAHIST SKEJTUEBBIBOSIINX TIyTeil U JKeJ-
YHOKaMeHHast (O0JIe3Hb: aHAIM3 BO3MOYKHOIl B3aMMOCBSI3U.
Poccutickuii - sypuan eacmpoanmeposozuu, — 2enamoio-
euu, roaonpoxmonozuu. 2024;34(4):94—103. [Shulpeko-
va Yu.O., Popova 1.R., Nechaev V.M. Functional dis-
orders of the biliary tract and cholelithiasis: Analysis
of a possible relationship. Russian Journal of Gastroenter-
ology, Hepatology, Coloproctology. 2024;34(4):94—103.
(In Russ.)]. DOI: 10.22416,/1382-4376-2024-34-4-94-103
Huang S.S., Lin KW., Liu K.L., Wu Y.M., Lien W.C.,
Wang H.P. Diagnostic performance of ultrasound in acute

Information about the authors

Vladislav V. Tsukanov* — Dr. Sci. (Med.), Professor, Head

of
of

the Clinical Department of Digestive System Pathology
Adults and Children, Research Institute of Medical

Problems of the North — Affiliated Branch of the Federal
Research Center “Krasnoyarsk Science Center” of the Siberian
Branch of the Russian Academy of Sciences.

Contact information: gastro@impn.ru;

660022, Krasnoyarsk, Partizana Zheleznyaka str., 3g.
ORCID: https://orcid.org,/0000-0002-9980-2294

* Corresponding author / ABTOp, OTBETCTBEHIBIT 32 TIEPEMUCKY

40.

41.

42.

43.

44.

45.

46.

IykanoB Buaaucaa Biaaumuposuy®

cholecystitis: A systematic review and meta-analysis.
World J Emerg Surg. 2023;18(1):54. DOI: 10.1186/
$13017-023-00524-5

Nagino M., Hirano S., Yoshitomi H., Aoki T., Uesaka K.,
Unno M., et al. Clinical practice guidelines for the man-
agement of biliary tract cancers 2019: The 3rd English
edition. J Hepatobiliary Pancreat Sci. 2021;28(1):26—54.
DOI: 10.1002/jhbp.870

Foley K.G., Lahaye M.J., Thoeni R.F., Soltes M., De-
whurst C., Barbu S.T., et al. Management and follow-up
of gallbladder polyps: Updated joint guidelines between
the ESGAR, EAES, EFISDS and ESGE. Eur Radiol.
2022;32(5):3358—68. DOI: 10.1007,/s00330-021-08384-w
Unvuenxo A.A., Cenesnesa 3.4. Jocnatamun (MeGeBe-
PHH) B KynupoBaHuu GoJieil IpH KeTYHOKAMEHHOH GOJIe3HN.
DKcnepumenmarvnas u KAUHUYECKAs 2aCMpoIHMEPOI02US.
2002;(3):2—3. [Ilchenko A.A., Selezneva E.Ya. Duspa-
talin (mebeverine) in the relief of pain in cholelithiasis.
Eksperimental’naya i klinicheskaya gastroenterologiya.
2002;(3):2—3. (In Russ.)].

Hnvuenko A.A., /Jemoxuna O.B. 3navenHue OuJIHapHbBIX
mucyHKIMA B maroreHe3e KETYHOKAMEHHOW —GOJIE3HN.
dxcnepumenmanvnas U - KAUHUYECKAS  2dCMPOIHMEPO-
aoeusi. 2011;7:70—8. [Ilchenko A.A., Delyukina O.V.
The importance of biliary dysfunctions in the pathogenesis
of cholelithiasis. Eksperimental’ naya i klinicheskaya gas-
troenterologiya. 2011;7:70—8. (In Russ.)].

Tpycoe B.B., 3opuna B.A. 9xcueprHas oneHka a)QeKTHB-
HOCTH [fOCTIATA/IiHA B JieYeHNH a0 IOMUHAIBHON GOoJi 11pu
Gumapuoii marosoruu. IIpobiemvr dxcnepmusot 6 meduyu-
ne. 2006;6(2(22)):45—7. [Trusoo V. V., Zorina V.A. Expert
evaluation of the effectiveness of duspatalin in the treatment
of abdominal pain in biliary pathology. Problems of exper-
tise in medicine. 2006;6(2(22)):45—7. (In Russ.)].

Maes HU.B., Kyuepaevui IO.A., Ilyxkanoe B.B., Epemu-
na E.FO., Andpees /[.H., A6dyaxaxoé C.P. u 0p. Pe-
3yJIbTaThl [POCHEKTUBHOI HAGIIOJATENbHOI  IPOrpaMMbl
«Opncceit»:  adderTuBHOCTD MeGeBepHHA y MANNEHTOB
C  THOCTXOJIEIUCTIKTOMUYECKUME ~ CllasMaMu. T epanesmu-
ueckutl apxus. 2018;90(8):40—7. [Maev 1.V., Kuchera-
vy Yu.A., Tsukanoo V.V., Eremnia E.Yu., Andreev D.N.,
Abdulhakov S.R., et al. Effectiveness of mebeverine in pa-
tients with post-cholecystectomy gastrointestinal spasm:
Results of prospective observational program “Odyssey”.
Terapeoticheskii arkhiv. 2018;90(8):40—7. (In Russ.)].
DOI: 10.26442/terarkh201890840-47

Maes H.B., Bopoun /[.C., Baxymun H.I', A6dyaxa-
xos C.P., Audpees /.H., Axmedos B.A. u Op. Pe3ouo-
1UsI coBeTa SKCIEPTOB «DBuimapHbIil KOHTHHYYM: aKTya/lb-
HBIIl B3MJIs[ Ha 3a60JIEBAHUS SKENYEBBIBOJSIIMX IyTeii».
Sppexmusnas  papmaxomepanus.  2022;18(42):86—9.
[Maev 1.V., Bordin D.S., Bakulin I.G., Abdulkha-
kov S.R., Andreev D.N., Akhmedov V.A., et al. Med-
ical council resolution — “The Biliary Continuum: An
Up-To-Date Look at Biliary Tract Diseases”. Effek-
tivnaya farmakoterapiya. 2022;18(42):86—9. (In Russ.)].
DOI: 10.33978,2307-3586-2022-18-42-86-89

Ceenenust 06 aBTOpax
— JIOKTOD MeJUINH-

CKUX HayK, npotbeccop, SaBeIIyFOIIII/Iﬁ KJIIMHUYEeCKUM OT/ieJie-
HHEeM I1aTOJIOrnn HI/ILL[EB&DI/ITGJII)IIOﬁ CHUCTEMbI B3POCJIbIX M e~

Teil,

Hay‘{HO-I/ICCIIelIOBaTeJIbCKI/Iﬁ UHCTUTYT ~ MEJAUIMHCKUX

npobiem CeBepa — o6ocobrennoe nogpaszaenerne OIBHY
«MeniepanbHblil nccenoBareabckuii 1eHTp “KpacHosipckuii Ha-
yunblii 1entp Cubupckoro otnenenust Poccuiickoil akajgeMuun
HayK”».

Konrakraas undopmanust: gastro@impn.ru;

660022, r. Kpacuosipck, ya. Ilaprusana yKenesnska, 3r.
ORCID: https://orcid.org,/0000-0002-9980-2294

Poc sypH ractposuTepoJt rematon koaonpokros 2025; 35(5) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(5)



Reviews / O630pbI

www.gastro-j.ru

Julia L. Tonkikh — Cand. Sci. (Med.), Researcher at the Cli-
nical Department of Digestive System Pathology of Adults
and Children, Research Institute of Medical Problems
of the North — Affiliated Branch of the Federal Research
Center “Krasnoyarsk Science Center” of the Siberian Branch
of the Russian Academy of Sciences.

Contact information: tjulia@bk.ru;

660022, Krasnoyarsk, Partizana Zheleznyaka str., 3G.
ORCID: https://orcid.org/0000-0001-7518-1895

Alexander V. Vasyutin — Cand. Sci. (Med.), Senior Researcher
at the Clinical Department of Digestive System Pathology
of Adults and Children, Research Institute of Medical
Problems of the North — Affiliated Branch of the Federal
Research Center “Krasnoyarsk Science Center” of the Siberian
Branch of the Russian Academy of Sciences.

Contact information: alexander_vasyutin@mail.ru;

660022, Krasnoyarsk, Partizana Zheleznyaka str., 3G.
ORCID: https://orcid.org,/0000-0002-6481-3196

Authors’ contributions

All authors made an equal contribution to the development
of the concept and formulation of the aim of the article,
collection and processing of materials, writing and editing
the text and proof checking.

Tonkux IOms JleonrapaoBHa — KaHANAAT MeJUIINHCKUX HAYK,
BEJLyIINiT HAYYHbIH COTPY/IHUK KJIMHUYECKOTO OT/EJIEHUS 11aTO-
JIOTHH TTUIIEBAPUTENBHON CHCTEMbI B3POCJbIX U jereii, HayuHo-
MCCIEI0BATENBCKII HHCTUTYT MeANIIMHCKIX mpobieM CeBepa —
o6Gocobmennoe  nojpasgenenne  DIBHY  «Depepanbhblii
uccseoBateibckuii  1entp  “KpacHosapckuii HaydHbBIIH 1IeHTP
Cubupckoro orenenus Poccuiickoii akagemnu HayK” ».
Konraxrras undopmanus: tjulia@bk.ru;

660022, r. Kpacnosipck, ya. Ilaprusana yKesesuska, 3r.
ORCID: https://orcid.org/0000-0001-7518-1895

Baciotun Aunekcanap BuxTopoBMY — KaHIUAAT MeUIMH-
CKUX HAyK, CTApUIUil HAYYHDBI COTPYIHUK KJINHUIECKOTO OT-
JIeJIEHNs]  TATOJOTHH  IHINEBAPUTENIbHON CHCTEMBI  B3POCJIBIX
u pgeteii, HaydHo-uccaeq0BaTebCKuil MHCTUTYT MeTUIITHCKUX
npobaem Cesepa — o6ocobsenHoe mnojpasieneine DIBHY
«MenepaabHBII nCCIe0BATEAbCKII 1eHTp “KpacHospcknii Ha-
yunbiii mentp Cubupckoro orzpesennst Poccuiickoil akageMuun
Hayk”».

Konrakrrnas nndopmarms: alexander_vasyutin@mail.ru;
660022, r. Kpacnosipck, ya. Ilaprusana sKesesuska, 3r.
ORCID: https://orcid.org,/0000-0002-6481-3196

Bkiaax aBropoB

Bce aBropbl BHeCJM paBHBIH BKJIAJ B pa3pabOTKy KOHIEI-
1 1 (GOpMyJIHpPOBaHIe I CTaThi, c6op 1 00paGoOTKy Ma-
TEPUAJIOB, HANMCAHUE ¥ PEJAKTUPOBAHME TEKCTA U HPOBEPKY
BEPCTKHU.

Submitted: 13.08.2025 Accepted: 28.09.2025 Published: 31.10.2025
[Mocrynmuaa: 13.08.2025 Ipunsra: 28.09.2025 Ony6aukosana: 31.10.2025

48

Poc ypH ractposuTepoJi rematon koaonpokros 2025; 35(5) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(5)



