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Background. On May 20, 2025, a Council of Experts was held in Moscow. The aim of the meeting was to discuss
current understanding of the pathogenesis and clinical significance of biliary sludge.

Key points. The following definition of biliary sludge has been established: echogenic fluid within the gallbladder
cavity without a clear acoustic shadow, which shifts with changes in body position without fragmentation into fine
particles. The absence of an acoustic shadow distinguishes sludge from gallstones. The International Consensus
of Experts in Pancreatobiliary Diseases (2023) proposed distinguishing between biliary sludge, microlithiasis (echo-
genic stones <5 mm with acoustic shadowing), and larger gallstones in the gallbladder and/or ducts. When manag-
ing a patient with biliary sludge, it is important to identify the underlying disease or condition predisposing to the de-
velopment of sludge. The most important factors are genetic and demographic ones, dietary habits, conditions
associated with rapid weight loss, and medications that affect bile composition or gallbladder function. Biliary sludge
can be asymptomatic, with dyspeptic symptoms, or lead to complications typical of gallstones. Some data suggest
that sludge is associated with idiopathic pancreatitis. The primary diagnostic method for sludge is transabdominal
ultrasound. If clinical manifestations characteristic of cholelithiasis complications develop, the common bile duct
becomes dilated, or stones are detected in the common bile duct, additional diagnostic testing using magnetic
resonance cholangiopancreatography and/or endoscopic ultrasound is recommended. Clinical observations also
suggest the potential for sludge to transform into gallstones. However, the view that biliary sludge is the first stage
of gallstone disease was not shared by all Council members due to the high incidence of reversible sludge. At this
stage, it is proposed to consider biliary sludge more as a risk factor or a specific form of gallstone disease. The only
medication shown to dissolve biliary sludge is ursodeoxycholic acid.

Conclusion. The Expert Council adopted a resolution, the provisions of which emphasize the need for accurate
diagnosis, individual assessment of risk factors for the development of biliary sludge, the feasibility of developing
a scoring system for assessing biliary sludge, determining the location of ursodeoxycholic acid therapy for sludge,
and the need to supplement the Clinical Guidelines of the Russian Ministry of Health for the diagnosis and treatment
of cholelithiasis with sections devoted to the diagnosis and treatment of biliary sludge.
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BeBepeHune. 20 masa 2025 r. B MockBe cocTosiicss CoOBET 9KCNepToB, OCHOBHOM Liefblo KOTOPOro 6b1s10 06CyXaeHne
COBPEMEHHbIX NPeACTaB/EHUI 0 NAaTOreHe3e N KIMHNYEeCKOM 3Ha4YeHUn GunmnapHoro cnagxa.

OCHOBHbIE NMOJIOXEHUS. YTBEPXOEHO cneaylollee onpeaeneHe bGunmapHoro cnagxa — 9XOreHHOe COOepXu-
MOE€ B MOJIOCTU XENYHOro ny3bips 63 HeTKO akyCTUYECKOM TEHM, CMELLIAIOLLLEECS MPU NMEPEMEHE MOJIOXEHUS Tena
06e3 dparmMmeHTauMn Ha MeNKoaMcnepcHble YacTulbl. OTCYTCTBME aKyCTUYECKOM TEHU OT/INYAET CNaaX OT XXEeNUHbIX
KOHKPEeMeHTOB. MexayHapoaHbli KOHCeHCyC aKcnepToB B 061acTy naHkpeaTobunmapHbix 3abonesaHuin (2023 r.)
NpeasioXun pasrpaHnymBaTb OUIMAPHbIM CNaaXk, MUKPOUTMA3 (9XOreHHbIe KaMHU < 5 MM C akyCTUYECKOW TEHbIO)
1 60J1ee KPYMHbIe XeN4Hble KaMHU B XXeTHHOM My3blpe 1/unu npoTokax. Mpu BeaeHn naupeHTa ¢ GunvapHbIM cnag-
XXeM HeobX0aMMO Bbl4IEHATbL OCHOBHOE 3ab0JIEBaHME UM COCTOSIHME, NpeapacnonaraioLee K pa3BuTuio cnaaxa.
Haunbonee BaxHbl reHeTUYECKNE N aemMorpadpuyeckme GakTopbl, 0COOEHHOCTN NUTAHUS, COCTOSAHUS, CBA3AHHbIE
C ObICTPbIM CHUXEHNEM MacChl Tena, MeANKaMEHTO3HbIe BO3AENCTBMS, BIUSIOLLME HA COCTaB XEeN4m Unv GyHKLMIO
XEeNYHOro ny3blpsi. BUnMapHkI cnagyk MoOXeT NpoTekaTtb 6€CCMMMNTOMHO, C ANCMENCUYECKUMUI SBNEHUSIMU, @ TakXke
NPVBOANTL K Pa3BUTUIO OCNTIOXHEHWI, XapakTepHbIX Ais XenyHokaMeHHOW 6one3Hn. HekoTopble JaHHbIe cBUOe-
TENbCTBYIOT, YTO C/afX aCCOLMMPOBAH C MOMONaTUYECKUM naHkpeaTutoM. OCHOBHOM MeTon, AUarHOCTUKA cnapg-
Xa — TpaHcabgomuHanbHoe Y3W. Mpu pa3BuTum KIMHNYECKUX NPOSBAEHUI, XapakTepPHbIX O OCNOXHEHWI xen-
YHOKAMEHHOW 60Ne3HN, PaCLUMPEHUM 0OLLEr0 XENMYHOro NPOTOKA, BbISBAEHNM KOHKPEMEHTOB B OOLLEM XENYHOM
NMPOTOKE PEKOMEeHAYeTCs NpoBeaeHne OOMONHUTENbHON OUArHOCTUKU C MPUMEHEHMEM MarHUTHO-PEe30HaHCHOM
XoflaHrnonaHkpeatorpadum n/mnm angockonmyeckoro Y3M. KnuHuyeckme HabnooeHns Takke CBUAETENbCTBYIOT
0 BO3MOXHOW TpaHChOopMaLmn cnagxa B XenyHble KaMHW, OOHAaKO B3NS4 Ha GunnapHbli cnagx Kak Ha NepByto
CTaaMIO Xen4yHoKaMeHHo 60ne3Hn Obin pasaenieH He BcemMu yyacTHukaMmy CoBeTa B CBSA3M C BbICOKOM HYaCcTOTOW
obpaTtumoro cnagxa. Ha naHHOM aTane npensioxXeHo paccMaTpmBaTb OUNnapHbI Claax ckopee kak pakTop pucka
U ocobyio Gopmy XenyHokaMeHHOW 601e3HN. EAMHCTBEHHBIM NeKapCTBEHHbLIM NpenapaToM, A4S KOTOPOro no-
Ka3aHa CrMoCOOHOCTb BbI3bIBaTb PACTBOPEHME DUIMAPHOro cnaaxa, SBAseTcs YpCoAe30KCUXoneBas KMcnoTa.
3aknouyeHue. B xone CoBeTa akCcnepToB Ob1a NpPUHATA PE30JIOLMS, NONIOXEHMS KOTOPOK NoayYepkrBaoT He00-
XOOVMOCTb KOPPEKTHOM ANarHOCTUKN, MHANBUAYAIbHOM OLEHKM GakTOpOoB pucka pasBuTusS GunnapHoro cnagxa,
LLenecoobpasHoCTM pa3paboTku BannbHOM CUCTEMbI OLLEHKM BUIMApPHOro cnagxa, onpeaenieHns MecTa Tepanuu
cnagyka ypcoae30KCUXoneBon KUCIOTOM M HEOOXOANMMOCTU [OMOJIHEHUS KIIMHUYECKMX pekoMeHaaumin MmuHaopaea
P® no anarHoCcTrKe 1 NeYeHuto Xen4yHoKaMeHHOM 601e3HN pa3aenamMm, NOCBALLEHHbIMU ANArHOCTUKE U IEYEHUIO
OunmapHoro cnagxa.

KnioueBble cnoBa: OunnapHbiii Cnagx, X0NeCTepUH, IMTOreHHast Xendb, ypcoae30KCMX0ieBas kucnoTta
KoHpnukTt nirepecon: CoBeT aKCNepToB NPOBEAEH Npu noaaepxxke buHHogapm Mpynn.
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Introduction

On May 20, 2025, a Council of Experts was
convened in Moscow with the aim of discussing
current understandings of the pathogenesis and
clinical significance of biliary sludge. The issue of the
tactics of managing patients with biliary sludge (from
Latin: “biliaris” meaning “bilious”, and from English
sludge” meaning “mud”, “silt” or “suspension”) and
its association with cholelithiasis (or gallstone disease,
GSD) remains very relevant. The generalisation
of accumulated experience is complicated by the
fact that studies sometimes define biliary sludge
differently, confuse the concepts of sludge and
microlithiasis, analyse different categories of patients,
and use different diagnostic methods (ultrasound, bile
microscopy, etc.).

Definition of biliary sludge

The concept of “biliary sludge” arose at the
end of the 20th century in connection with the
introduction of transabdominal ultrasound into
clinical practice. For a considerable period, it
was accepted that the distinction between biliary
sludge and microlithiasis resided exclusively in
the diagnostic approach employed: the presence of
biliary sludge was detected using ultrasound, and
the presence of microlithiasis was determined by
microscopic examination of bile. In the medical
literature, these terms have frequently been used
interchangeably [1, 2]. However, in recent decades,
the view on biliary sludge has changed, which is
associated with the active use of endosonography
(endoscopic ultrasound, endoUS). In some cases, the
term “biliary sludge” may refer to any pathological
changes in the contents of the gallbladder. An
analysis of literary data shows that there are still
no uniform criteria for defining not only biliary
sludge, but also microlithiasis [1, 2]. A clinical
study which involved 41 experts in endosonography
demonstrated that even among these specialists, no
consensus was reached on the diagnostic criteria
for biliary sludge and microlithiasis [3]. This
terminological ambiguity has the potential to give
rise to disagreements between physicians, which
in turn affects the choice of treatment strategy by
gastroenterologists and surgeons.

The Committee of the Russian Association of
Specialists in Ultrasound Diagnostics in Medicine
has approved the following definition of biliary
sludge: echogenic contents in the cavity of the
gallbladder without a clear acoustic shadowing,

shifting with a change in body position without
fragmentation into fine particles. The absence
of acoustic shadowing distinguishes sludge from
biliary calculi.

The International Consensus of Experts in
Pancreatobiliary Diseases (2023) proposed to
differentiate between biliary sludge (discrete
hyperechoic contents without acoustic shadowing),
microlithiasis (echogenic stones < 5 mm in size
with acoustic shadowing) and larger gallstones in
the gallbladder and/or ducts (size > 5 mm with
acoustic shadowing) [4].

Professor N.N. Vetsheva emphasised the necessity
of interpreting hyperechoic structures measuring 3 to
5 mm with an acoustic shadowing as a calculus. The
terms “microlith” and “microlithiasis” should not be
used when describing the gallbladder lumen during
ultrasound examination. These terms originated from
studies on endoscopic interventions in pancreatology
and have little practical application; if an acoustic
shadowing is present on ultrasound, the image should
be interpreted as consistent with cholelithiasis. Sludge
should also be distinguished from “suspension” which
is characterised by the presence of minute echogenic
structures against an anechoic contents within the
gallbladder, which appear to be suspended or in the
form of sediment that disintegrates into individual
suspended particles when the patient’s body position
changes. In certain instances, the sludge zone may
exhibit immobility, yet be avascular as determined by
colour Doppler imaging, which distinguishes it from
a tumour.

Consequently, experts adopted the following
definition of biliary sludge: echogenic contents in
the gallbladder cavity, determined by ultrasound,
without a clear acoustic shadow and shifting with a
change in body position without fragmentation into
fine particles.

Pathogenesis and risk factors

Risk factors for the development of biliary sludge
are generally similar to those for cholelithiasis
(Table) [5—7]. The most common causes of biliary
sludge, like cholelithiasis, are sudden weight loss,
pregnancy, and metabolic dysfunction with insulin
resistance. Patients with metabolic dysfunction
frequently exhibit excessive development of
visceral adipose tissue, arterial hypertension, signs
of fatty liver disease, impaired glucose tolerance,
and Frederiksen type IIb and IV dyslipidaemia.
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Table. Risk factors for the development of biliary sludge
Tabauua. DakTopsbl PUCKA Pa3BUTHs GUINAPHOTO CJIA/Ka

Groups of factors
I'pynnovt haxmopoe

Diseases and conditions
3aboaesanus u cocmosHus

Factors contributing

to impaired gallbladder
emptying

Daxmopul,
cnocobcmsyousue
HAPYWEHUIO ONOPOKHEHUSL
JKETUHOZ20 NY3bIPsL

=  Pregnancy / Bepemennocmo

* Insulin resistance / HHcyaunopesucmenmmocmo

=  Surgical interventions on the upper gastrointestinal tract

(impaired cholecystokinin production)

Onepamuenvie MEUAMEILCNEA HA 8EPAHUX OMOENAX XKeAYOIOUHO-KUUEUHOZO0
mpaxma (napywenue npooyKuuu X0LCUUCTROKUHUNHA)

= Mechanical obstructions (stents, stenosis, tumors, large cystic duct stump)
Mexanuueckue npensmcemeust (cmenmol, cmenosvl, Onyxoau, 6OIbUAsL KY oML
nY36iPHO2Z0 NPOMOKA)

= Gallbladder dysfunction / Jucpynxuyus xenunozo nysvips

=  The patient’s critical condition, development of acute calculous cholecystitis
Kpumuueckoe cocmosinue nayuenma, passumue ocmpozo akdivKyle3H020
xozeyucmuma

=  Prolonged fasting, total parenteral nutrition, very low calorie diet
Jnumenvroe zoaodanue, noinoe napeHmMepaIbHoOe NUMAHUE, OUeHD
HU3KOKAIOPUUHOE Numanue

= Use of drugs that slow motility: glugo-like peptide-1 and glucose-dependent
insulinotropic polypeptide receptor agonists, octreotide, estrogens, opioids
Hpumenenue rexapcms, 3amedAsOUUX MOTMOPUKY: AZOHUCTbL PEUENMOPOs
210KAHON0006H020 nenmudd-1 u 2110K0303AGUCUMOZ0 UHCYIUHOMPONHOZO
noaunenmuda oxmpeomud, Icmpozenvl, ORUOUIDL

Increased levels

of deconjugated bilirubin
in bile

Hosviwenue codepoxanust
0eKoHBI02UPOBANHO20
OUAUPYOUHA 8 XKeauu

*  Hemolysis / I'emonus

= All conditions in which there is infection of the bile ducts or increased
intestinal permeability

Bce cocmosimusi, npu Komopulx nabodaemecs unpuyuposanue Keiunvlx nymeu
UAU NOGbIUEHUE KUWEUHOU NPOHUYAEMOCTIU

Increased secretion

of cholesterol into bile
Iosviumenue cexpevyuu
XONEeCMepUnd 6 Keslub

» Insulin resistance / Hucyaunopesucmenmnocmo

= Carriage of lithogenic genes (Lith) / Hocumeavcmeso zenoe aumozennocmu (Lith)
*  Pregnancy / bBepemennocmo

=  Taking estrogens, fibrates / ITpuem acmpozenos, pubpamos

= “Western” type of nutrition / «3anadnuviis mun numanus

= Rapid weight loss (> 10 % in 3 months)

Boicmpoe noxydanue (> 10 % 3a 3 mecaua)

=  Slowing down of intestinal motility (increased absorption of cholesterol)
Bamedaenue xuweunou momopuxu (nosviuenue 6CAcLIEANU XOACCMEPUNA)

Deficiency of bile acids
and phospholipids in bile
Aecdpuvyum xenunoix
Kucaom u ¢ocghorunudos
8 JKeauu

= Liver diseases / 3a6osiesanus neuenu

= Diseases affecting the terminal part of the small intestine

3abonesanus ¢ nopaxenuem MePMUHAILHOZ0 0MOENd MOHKOU KUWKU

»  Insulin resistance / Hucyaunopesucmenmuocmo

= Carriage of the ABCB4 (MDR3) gene mutation (clinically, it may also
manifest as intrahepatic biliary stones, intrahepatic cholestasis of pregnancy,
progressive familial intrahepatic cholestasis, benign recurrent intrahepatic
cholestasis, and recurrent pancreatitis)

Hocumenvcmeo mymayuu zena ABCB4 (MDR3) (xaunuuecku moxem
NPOSGAIMBCS. MAKKE 00PAI0BAHUEM BHYMPUNEUEHOUHBLY KETUHbLY KAMHEU,
GHYMPUNEUCHOUHBLM XOACCMAZ0M OEPEMEHHBIX, NPOZPECCUPYIOUUM CEMETIHBIM
BHYMPUNEUCHOUHBLM XOAECMA30M, 000DOKAUECNEEHHBIM PEUUOUSUPYIOUUM
GHYMPUNCUCHOUHBIM XOLECNAIOM, PEUUOUSUPYIOUUM NAHKPEAMUTNOM,)

*  Bile tract infection (conversion of primary bile acids to secondary bile acids)
Hupexuus xenunvix nymei (npeobpazosanie nepeusHvly KeauHvlx KUuciom
60 6mopuurvLe)

Additional nucleating
agents
onoanumenvhole
HYKJeUpyouue azeHmaol

=  Use of ceftriaxone, cefotaxime, and ceftazidime

I pumenenue uegpmpuaxcona, uepomarxcuma u uepmazuouma

= Biliary tract infection (bacterial glycocalyx)

Huperxuus xenuesvieodsuwux nymet (2auxoxaruxc 6axmeputi)
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Pre-pregnancy excess body weight and elevated
leptin levels have been shown to be strong predictors
of sludge and biliary development [8].

Dietary factors and characteristics of the
intestinal microbiota can exert a considerable
influence on the development of sludge. Western
pattern diet, which is characterised by a high
consumption of saturated fats, animal protein and
simple carbohydrates, promotes the formation
of a “pro-inflammatory” intestinal microbiome,
increased intestinal permeability and increased
lipopolysaccharide flow to the liver where it can
inhibit the conversion of cholesterol into bile
acids, which contributes to the oversaturation of
bile with cholesterol [9].

In some cases, sludge is not related to
cholelithiasis (for example, sludge that develops
during therapy with ceftriaxone and consists of
salts of the drug). Modern approaches do not allow
us to distinguish between biliary sludge leading to
stone formation and its reversible variants.

Epidemiology

According to published data, the prevalence of
biliary sludge is 1.7 to 1.8 % among outpatients
exhibiting no specific digestive complaints and
6.7 % among patients who do experience digestive
complaints. With rapid weight loss, the incidence
of sludge can reach 25 %, during pregnancy it can
raise to 30 %, in ceftriaxone administration - up
to 40 %, and with total parenteral nutrition it can
be 50 % [10]. In 2011, Professor A.A. Ilchenko
indicated that the frequency of stone formation in
the general population was 9—12 % over 2—3 years
of observation [11, 12].

Clinical manifestations

Biliary sludge does not cause clinical symptoms
in most patients. The development of obstruction
and inflammation may result in the manifestation
of biliary or pancreatic pain and inflammation
symptoms. Dyspeptic symptoms (pain and a feeling
of fullness in the epigastric region after eating,
nausea, belching, heartburn) may be associated with
impaired gallbladder contractility (dysfunction)
and/or caused by concomitant motility disorders of
the upper gastrointestinal tract.

Experts unanimously supported the position
that when analysing the clinical presentations,
it is necessary to sort out the symptoms of the
underlying disease or condition that predisposes
to the sludge development. The most common
factors that lead to the development of bile duct
and cholelithiasis include genetic and demographic
factors, nutritional characteristics (including those
associated with weight loss), and diseases, conditions
and medications that affect the composition of bile
or the function of the gallbladder [13].

Biliary sludge can lead to severe complications,
such as acute cholecystitis, acute cholangitis and
acute pancreatitis, by obstructing the outflow
tract of bile and pancreatic secretions [14].
With an average follow-up period of 21 months,
complications developed in around a quarter of
patients with sludge: acute acalculous and calculous
cholecystitis — in 13.4 % of patients (on average,
93 days after sludge was detected), acute
pancreatitis — in 3.8 % of patients (on average,
204 days), and choledocholithiasis — in 1 % of
patients [14]. These data are generally consistent
with the results of another study in which acute
acalculous cholecystitis developed in 7.1 % of
patients over a period of 6.5 to 37.5 months, with
a stone formation frequency of 12 % [15]. In
patients with gallbladder sludge and initial history
of typical biliary pain, the risk of developing
complications within 5 years is 2.6 times higher
and is 33.9 % vs. 15.8 % in the control cohort
with sludge but no pain (p = 0.021). The 5-year
cumulative incidence of acute cholecystitis in the
cohort experiencing pain was 15.6 % (compared to
5.3 % in the control cohort); for acute cholangitis
it was 15.5 % (compared to 5.3 %), and for acute
pancreatitis it was 18.4 % (compared to 11.1 %)
[16]. This study shows that sludge associated with
probable inflammatory changes and pain is more
likely to result in complications.

Acute pancreatitis that is not associated with
alcohol consumption or any other known risk
factors is usually referred to as “idiopathic” and
may be caused by the presence of biliary sludge.
In pancreatology, the term “microliths” is widely
used alongside “sludge”, making it difficult to
distinguish cases where pancreatitis is caused by
stones that have already formed. The severity of
acute biliary pancreatitis caused by biliary sludge
did not differ from that caused by biliary stones
(p = 0.62). The incidence of hyperbilirubinemia at
the time of hospitalisation in patients with sludge
and pancreatitis was not statistically different from
incidence of pancreatitis caused by biliary stones
(p =0.36) [17].

A significant proportion of experts have noted
that up to 50 % of cases of idiopathic pancreatitis
may be associated with the presence of biliary
sludge or small calculi [4, 18]. Several studies
have examined the role of cholecystectomy in cases
of idiopathic acute pancreatitis where there is no
obvious presence of biliary calculi. A multicentre
randomised trial showed that the recurrence
rate of idiopathic acute pancreatitis was reduced
following laparoscopic cholecystectomy. Sludge
or very small calculi were detected during surgery
in 58 % of cases [19]. Another retrospective
study confirms that performing a cholecystectomy
after an initial episode of idiopathic acute
pancreatitis significantly reduces the recurrence
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rate [20]. These studies had two methodological
shortcomings: the study protocol did not include
endo-ultrasound for all patients, and there was a
lack of data on possible hypertriglyceridemia and
drug history. However, a meta-analysis from 2020
confirmed that the recurrence rate of idiopathic
pancreatitis after cholecystectomy is reduced
even with endoscopic ultrasound and magnetic

resonance cholangiopancreatography (MRCP) [21].

Endoscopic papillosphincterotomy has been shown
to be equally effective in preventing new episodes
of idiopathic pancreatitis, apparently due to
restoring pancreatic juice outflow [22]. According
to experts in pancreatology, ursodeoxycholic acid
(UDCA) can be used to prevent the recurrence of
idiopathic pancreatitis in cases of sludge where
utilisation of laparoscopic cholecystectomy and
papillosphincterotomy is limited [4]. When UDCA
was prescribed, a reduction in the recurrence rate
was observed in 75 % of patients who showed no
pathological changes during endoscopic retrograde
cholangiopancreatography (endoultrasound was not
performed); this suggests that biliary sludge might
have caused recurrent acute pancreatitis [23].

Diagnosis of biliary sludge

It is important to note that a diagnosis of biliary
sludge is based on data from instrumental diagnostic

of the biliary tract, although bile microscopy is
still considered the “gold standard”, which though
is currently not used in clinical practice and is not
included in medical care standards. Transabdominal
ultrasound, given its relatively low cost, availability
and non-invasiveness, is currently the initial stage of
examination. The method’s sensitivity in diagnosing
gallbladder sludge ranges from 55 % to 90 %, with
an average of 60 %. If ultrasound does not detect
sludge or stones, but there are strong clinical findings
that suggest their presence (especially recurrent
idiopathic pancreatitis or signs of cholangitis),
further imaging studies should be considered (Fig.
1). Endo-ultrasound reaches a sensitivity of over
90 % in diagnosing sludge. The diagnostic accuracy
of MRCP has not been well studied, the sensitivity
of endoscopic retrograde cholangiopancreatography is
between 67 and 76 % [4, 6].

Professor N.N. Vetsheva noted that the terms
“microlith” and “microlithiasis” should not be used
to describe changes of the lumen of the GB during
a transabdominal ultrasound scan. The presence of
a 3—5 mm hyperechoic structure with an acoustic
shadowing should be characterised as a calculus.

Transabdominal ultrasound has limited sensitivity
(55—39 %) and specificity in detecting biliary
sludge and small calculi in the common bile duct [3,
24, 25]. In this regard, according to current clinical

methods, primarily transabdominal ultrasound guidelines, in the presence of episodes of biliary
A patient with confirmed biliary sludge (as determined by ultrasound
or other imaging method)
‘ The presence of biliary pain and signs of complications,
dilation of the common bile duct
Absent Present
(in case of expansion of the common bile duct or clinically
! suspected obstruction, EUS, MRCP and ERCP are
performed, along with a consultation with a surgeon)
Potentially reversible predisposing
factors have been identified
’ There are indications for surgical intervention
‘ no yes | [
p I [ yes no
i & . . ‘
Observation Elimination of the Prescribing UDCA,
Prescribing UDCA, predisposing factor. If Cholecystectomy possibly in
possibly in sludge persists, prescribe Papillosphincterotomy combination with an

UDCA, possibly in
combination with an
antispasmodic

combination with an
antispasmodic

antispasmodic

Figure. Examination plan and management tactics for biliary sludge
Pucymnox. Ilnan o6cieJoBaHIs W TaKTUKA BEAEHUsT TPH OUIMAPHOM CJIaJ[Ke
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pain, dilation of the common bile duct or insufficient
information from ultrasound to assess stones, it is
advisable to perform MRCP, and as an alternative or
additional method, endoscopic ultrasound (endoUS)
of the pancreatobiliary zone [25].

MRCP and endo-ultrasound demonstrate high
diagnostic value in detecting choledocholithiasis
(including calculi up to 5 mm) and bile duct
strictures, with a sensitivity of 97-98 % and
93—95 %, respectively. They can also provide an
accurate assessment of the condition of the pancreas.
However, endo-ultrasound is more sensitive at
detecting small calculi (less than 5 mm) and biliary
sludge [12]. E.V. Parfenchikova, Dr. Sci. (Med.),
and E.G. Solonitsyn, Cand. Sci. (Med.), both
noted that using endoUS can significantly reduce
the risk of general complications arising from
endoscopic retrograde cholangiopancreatography
(ERCP). Biochemical criteria are unreliable
predictors of choledocholithiasis [26]. By performing
endoUS first, ERCP can be safely avoided in two-
thirds of patients with suspected common bile duct
calculi [27]. The ASGE Guidelines recommend using
endoscopic ultrasonography or magnetic resonance
cholangiopancreatography to select patients for
therapeutic ERCP in cases of acute pancreatitis [28].

Thus, the experts have reached a consensus
that in the presence of clinical manifestations
characteristic of cholelithiasis, dilation of the
common bile duct, and detection of stones in the
common bile duct, it is recommended to perform
additional diagnostics using MRCP and/or
endoscopic ultrasound.

The natural course of biliary sludge
and its possible connection with cholelithiasis

The relationship between biliary sludge and
cholelithiasis was discussed during the Expert
Council meeting.

A plethora of studies have indicated a high
incidence of reversible sludge; conversely, in
certain cases, biliary stones have been observed
to develop. For instance, in a retrospective study
encompassing 104 patients with a mean follow-
up period of 21 months, sludge was resolved in
83 % of cases, and biliary stones were observed
in 8.6 % of patients [14]. A prospective study of
96 patients, followed for an average of 37.8 months,
showed that sludge resolved without recurrence
in 17.7 % of cases, resolved with recurrence in
60.4 % of cases, and formation of asymptomatic
stones was noted in 8.3 % of cases [29]. A large-
scale study of 3,254 women found that pregnant
women frequently experience the formation and
recurrence of sludge and biliary stones; however,
overall, 4.2 % of women continued to have sludge
or gallstones after delivery, and 0.8 % of women
underwent cholecystectomy within the next year.

Referring to the previous classification of
cholelithiasis [11], Professor S.N. Mekhtiev
suggested creating an updated classification,
where biliary sludge would remain the first stage
of cholelithiasis and the cholelithiasis stage after
cholecystectomy would also be recognised. The
validity of this assertion is substantiated by the
observation that biliary sludge and cholelithiasis
share virtually identical risk factors; in experimental
models, biliary stones formation occurs through a
sludge stage, and clinical observations indicate that
sludge can also transform into stones. Cholelithiasis
and biliary sludge can cause similar complications.
However, not all members of the Council shared
this point of view due to the frequent occurrence
of sludge reversal and the lack of stone formation.

At this stage, it has been proposed to consider
biliary sludge to be either a risk factor or a specific
type of cholelithiasis. Professor K.L. Raikhelson
raised the issue of developing a more comprehensive
classification of biliary sludge that would clearly
indicate predisposing factors and the characteristics
of the course of the disease and development of
complications. Based on this, it would be possible
to identify forms of sludge that are more likely to
progress to cholelithiasis and that require more
active monitoring. It is in this regard that experts
noted the need to classify biliary sludge as a stage,
a pre-stage, or a special form of cholelithiasis.
This proposal also carries the obvious risk of
overdiagnosing cholelithiasis.

Yu.A. Kucheryavyy, Cand. Sci. (Med.),
proposed the idea of creating a scoring system for
assessing biliary sludge based on risk factors and
other indicators. A rating scale of this kind would
help clinicians to assess the potential reversibility of
sludge, and to identify forms of sludge that require
active treatment and/or dynamic monitoring.
Creating such a validated scale requires special
analytical work.

Management tactics

It is crucial to identify reversible risk factors and
eliminate them, which enables sludge to be resolved
(Table 1). This reverse development is particularly
evident in cases of sludge formation during
pregnancy and when the mechanical obstruction to
bile flow is removed [5].

In the current Russian Clinical Guidelines
on cholelithiasis, biliary sludge is mentioned
as a concept and condition that may precede
cholelithiasis. When deciding whether treatment
for biliary sludge is necessary, it is important to
identify and attempt to modify the risk factors and
conditions that contributed to its development. In
some cases, modifying risk factors can lead to sludge
disappearing. If complications develop, surgical
interventions are performed [30]. In the absence of
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clinical symptoms indicating damage to the biliary
tract and pancreas in a patient with sludge, it is
customary in a number of countries to adopt an
observational approach without treatment; active
screening for sludge is also not carried out in the
absence of symptoms [31].

However, another approach is also justified:
taking measures to conservatively dissolve sludge in
order to prevent stone formation and complications.
UDCA is the only drug that has been shown to
cause the dissolution of biliary sludge. The healing
action of UDCA is based on its ability to inhibit
the enzyme responsible for synthesising cholesterol,
and to reduce cholesterol absorption in the intestine.

Therefore, UDCA may help to reduce the
concentration of cholesterol in bile. UDCA’s high
hydrophilicity promotes the dispersion of cholesterol
crystals. An increase in the UDCA concentration in
bile is reflected in the ternary phase diagram, which
shows the ratio of the main components and the
rheology of bile: there is an expansion of the right
two-phase zone (containing vesicles and micelles),
which indicates a reduction in the formation of
solid crystals [32]. UDCA promotes the removal
of excess cholesterol from the muscle cells of a
gallbladder, which is reflected in a normalised
response to contractile stimuli [33].

Additionally, UDCA stimulates choleresis to a
moderate extent by improving the excretion of bile
acids through the apical membrane of the hepatocyte
via the bile acid transporter (bile salt export
pump, BSEP), and by stimulating the secretion
of bicarbonates by the biliary epithelium. This
action could be useful for treating bilirubin sludge.
Choleresis promotes the formation of a protective
“bicarbonate umbrella” on the epithelial surface
[34]. According to Product Information Letter,
UDCA is prescribed at a dose of 10 mg/kg/day
for 624 months, and its administration can be
combined with that of an antispasmodic to improve
bile outflow into the duodenum. An intermediate
ultrasound control is carried out 3—4 months after
the start of treatment. According to domestic
authors, the frequency with which biliary sludge
was resolved after 3 months of UDCA use ranged
from 19 to 49 %; after 6 months — from 60.9
to 82.9 %; and after 12 months — from 70.7 to
91.4 % (depending on the drugs used) [35].
A meta-analysis of 6 studies involving a total of
671 patients showed that the overall frequency of
sludge dissolution reached 52 % within 3 months
and 78.2 % within 6 months when generic UDCA
drugs were used; when the original drug from
Germany was used, the frequency was 88.4 % [36].
A multicentre observational study using UDCA
(Urdoxa®) as part of a combination therapy for
biliary sludge (with 1,056 participants) showed
that 89.8 % of patients experienced regression of

their sludge after 6 months of treatment. By the
sixth month of observation, a significant decrease
was noted in the proportion of patients experiencing
pain on palpation in the gallbladder area, falling
from 36.1 to 0.04 %. According to the SF-36
questionnaire, a significant improvement in patients’
quality of life indicators was noted. High patient
adherence to treatment was observed throughout
the study period (83.3—90.1 %) [37]. Due to the
presence of concomitant pathologies, primarily
metabolically associated fatty liver disease, 16.7 %
of patients initially demonstrated elevated serum
aminotransferase activity, 7.3 % showed elevated
total bilirubin levels, 3.1 % displayed elevated
alkaline phosphatase activity, and 16.8 % manifested
elevated gamma glutamyl transpeptidase activity.
In the vast majority of patients, these indicators
normalised during UDCA therapy. In 16.8 % of
patients with initially elevated liver enzyme levels,
normalisation of these indicators was achieved by
the 6th month of Urdoxa® therapy, probably due
to UDCA’s positive effect on NAFLD, which often
accompanies biliary sludge and cholelithiasis [37].
An adverse event was reported as being associated
with UDCA use in only 0.003 % of cases which is
chologenic diarrhoea, that resolved on its own [37].

Experts shared their views on which categories
of patients with biliary sludge are most likely to
benefit from UDCA prescription. In particular,
UDCA is probably warranted even in the absence of
symptoms if sludge does not resolve spontaneously
and the patient has a family history of cholelithiasis.
Developing a scoring system for biliary sludge could
help to select candidates for treatment.

The justification for prescribing UDCA for
sludge is also supported by its effectiveness at the
stage of stone formation; however, this is true
only for the cases when the stones are small and
do not contain any significant amount of calcium.
A meta-analysis of 16 randomised controlled trials
(n = 819) demonstrated that UDCA monotherapy
at low (less than 7 mg/kg/day) and higher doses
(at least 7 mg/kg/day) for a period of more than
6 months, achieves dissolution of radiolucent biliary
stones in 37.3 % of cases [38]. No serious side effects
were observed during studies of UDCA therapy; the
only adverse event was diarrhoea, which developed
in 2to9 % of patients [39]. UDCA reduces the risk
of biliary calculi formation after bariatric surgery by
73 %. According to the current guidelines, UDCA
should be prescribed at a dose of 500—600 mg per
day for 6 months following bariatric surgery [40].
The high risk of recurrence of stone formation
(25—64 % after 5 years and 49—80 % after 10 years)
is a reason given in a number of national guidelines
for refusing to perform drug-induced litholysis with
UDCA for the treatment of cholelithiasis. However,
the risk of recurrence could probably be reduced
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by carrying out repeated courses of prophylactic
treatment.

Based on literary data and practical
recommendations of Russian and foreign
consensuses, the Expert Council adopted the
following resolution:

1. Transabdominal ultrasound is the primary
method of diagnosing biliary sludge. MRI, CT and
endo-ultrasound can be employed as additional
methods.

2. In a transabdominal ultrasound examination,
biliary sludge is defined as echogenic content in
the gallbladder cavity that does not produce a
clear acoustic shadow and is displaced when the
body position is changed but does not fragment
into fine particles. A hyperechoic structure with a
clear acoustic shadowing should be interpreted as
a calculus.

3. The definition of biliary sludge considers
only its location in the gallbladder, so any
echogenic content in the biliary tract outside the
gallbladder should be considered an indication
for further examination, such as MRCP and/or
endo-ultrasound, with decision made in relation to
surgical approach to patient management.

4. Tt is necessary to improve the awareness
of ultrasound diagnostic physicians, therapists,
gastroenterologists, general practitioners and
surgeons so they are able to correctly describe and
interpret the ultrasound presentation of biliary
sludge.

5. Given the high risk of pancreatobiliary
complications in patients with biliary sludge, it
is advisable to conduct a comprehensive clinical
assessment of the risks of progression and
development of complications in a particular patient,
with mandatory dynamic observation.

6. It is necessary to modify the classification of
biliary sludge, associated and not associated with
cholelithiasis, to introduce all risk factors.
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Bkiaax aBropoB

Bce aBToppr BHecan paBHbBI BKJIAA B pa3paGOTKy KOHIET-
i u GopMyINPOBAHUE IEJNH CTaThil, cO0p 1 06PabOTKY Ma-
TEepUaJIoB, HAIMCAHWE M PEeJaKTHPOBAHUE TEKCTa U HPOBEPKY

BEPCTKN.
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