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MepiAnyn

H BAevvoknAn tng xoAndoxou kuotng (BXK) aro-
TeAel A0V TN OUXVOTEPN TTABOAOYLKN KATAOTAON
NG XoANYoOpou 080U Kal T cUXVOTEPN EVSELEN yLa
TN SLEVEPYELA XONOKUOTEKTOMNG 0TO OKUAO. H BXK
xapaktnpidetar amd ToAUTIAOKN TtaBoyévela Kat
apopa OTn CUCCWPEUCHN TIAXUPEUOTNG (EAATLVW-
80ug XOANG otn xoAn&oxo kuotn. O utepPAoLoe-
TIVEPPLELOPOG, 0 UTIOBUPEOELSLONOG, N UTIEPALTTL-
Satpia, numepAemttivatpia, n umtoBLtapivwon D kat
N @Agypovr] Tou SwdekaSakTtUAOU TpoSLabeTouv
otnv eppavion BXK. H KAWVLKE €LKOVA TwV OKUAWV
pe BXK elval acagng kat n Stayvwon ylvetat pe
UTIEPNXOTOHOYpaWLKn €Eétaon. OL okUAOL pE Aa-
OTIWSN XOAN TIPETIEL VA TIApaKoAOUBOUVTAL TAKTIKA
HE uTtEpnXoTopoypa®ia, apou n AaoTwdng XoAn
pTopel va eEeAyBel o BAevvoknAn. H xohokuote-
KTOMM TpoTLPATAL amd T ouvtnpntkn Bepameia
¢ BAevwwokNANG Adyw KaAUtepng Tipoyvwong. H
pA&n tng xoAndoxou KUOTNG Elval mKivEuvn eTL-
TIAOKT] TNG TIoU cuvodevetat amd uPnAd TTooooToO
Bvnolpotntag. H xoAokuotektoun emBAAMETAL va
ylvel éykatpa, a@ol ot oKUAOL XwplG KALVLKT OnpEL-
oAoyla mapouctdlouv xapnAdtepn Bvnolpotnta
HETA TN XOAOKUGOTEKTOMN KAl PLKPATEPNG onuactag
ETILITAOKEG O€ OXE0N PE AUTOUG TIOU €XOUV KALVLKA
onueLoloyia.

Abstract

Gallbladder mucocele (GBM) is now the most com-
mon biliary tract disease and the most common
indication for cholecystectomy in dogs. GBM s
characterized by a complex pathogenesis and in-
volves the accumulation of thick gelatinous bile in
the gallbladder. Hyperadrenocorticism, hypothy-
roidism, hyperlipidemia, hyperleptinemia, hypovi-
taminosis D, and inflammation of the duodenum
predispose to the occurrence of GBM. The clinical
signs of dogs with GBM are unclear and the diag-
nosis is made by ultrasonographic examination.
Dogs with biliary sludge should be monitored reg-
ularly by ultrasonography since biliary sludge can
develop into a mucocele.

Cholecystectomy is preferred to conservative
treatment of mucocele because of a better prog-
nosis. Rupture of the gallbladder is a serious com-
plication accompanied by a high mortality rate.
Cholecystectomy is imperative to be performed
promptly since dogs without clinical signs have
lower mortality after cholecystectomy and fewer
complications than those with clinical signs.
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Elcaywyn

Qg BAevvoknAn tng xoAn&oxou kUotng (BXK) opile-
tal n maboloytkr Sldtaon g XoAndoxou KUOTNG
AOYyWw CUCOWPEUONG EVTOG TNG KOWOTNTAG TNG HE-
Y@Awv ToooTTWV TayUppeuotng, (eAatvwdoug
XOAnG kat BAévvng (Pike et al. 2004, Worley et al.
2004, , Malek et al. 2013, Allerton et al. 2018, Jaffey
et al. 2018, Parkanzky et al. 2019, Jaffey et al. 2019,
Putterman et al. 2021, Friesen et al. 2021, Jaffey
et al. 2022, Rossanese et al. 2022, Itoh et al. 2022,
Galley et al. 2022). H BXK amoteAel orjpepa tn ou-
XVOTEPN TIABOAOYLK KATAoTACN TNG XOAn@opou
080U 0TO OKUAO KaL T OUXVOTEPN €VSELEN yLa TN
SlevEpyELa XONOKUOTEKTOMNG 0To {WLKO auTo €(50¢
(Putterman et al. 2021, Friesen et al. 2021, Jaffey et
al. 2022, Rossanese et al. 2022, Galley et al. 2022,
Jaffey 2022).

MaBowuacioloyia

H maBoguotoloyia tng véoou gaivetal va ivat
TIOAUTIOPAYOVTLKE KAl S€V €XEL SLEUKPLVLOTEL TIAR-
pwe. Mpoowata Bpednke OTL TO ETLONALO TNG XO-
An&o6xou KUoTNG uloTatal pLa au§npeévn ekkpLTL-
K| 8paotnplotnTa PE AMOTEAECHA TNV TIAPAYWYN
BAevvivng kat tn dnploupyta Lehatvwdoug, Ttay V-
peuotng XoAn¢ (Kesimer et al. 2015). H augnuévn
aut Spactnpldétnta tou embnAiou tng KUOTNG
Bewpeital 6Tl kaBodnyeital amd éva QavoTuTILKO
METAOXNMATIOPO AyVWOoTNG HEXPL OTLYHNG ALTLOAO-
ylag ( Kesimer et al. 2015).

H BXK Bewpeitat voonua pe peydAn onpacta,
apou n Babplaia cuykévTpwaon TNG AXUPPEVOTNG
XOANG H€oa otn XoANnSOX0 KUOTN PTIOpEL va TIpoKa-
AéoeL: 1) Epppagn Tou Kolvou xoAn&dyxou Ttopovu, 2)
LOXOLHLKN VEKpWON AOYW TNG TIleong Tiou aokeltat
0TO TolYWHa TG KUOTNG ) Tou XoAnSdxou TOpou,
HE amotéAeopa tn prgn TOUG Kal TO XOAOTIEPLTO-
valo, 3) xohokuotitida kat 4) cUvSpopo cuotn-
HATKNG @Asypovwdoug avtispaong (Newell et al.
1995, Crews et al. 2009, Malek et al. 2013, Jaffey et
al. 2018, Rogers et al. 2020, Itoh et al. 2022).

Oewpeital otL N aAMnAemiSpaon TNG UTOKLVN-
TWKOTNTAG TNG X0ANSdXou KUOTNG, tng XoAdota-
ONG KAl Twv pPetaBoAwv otn olvBeon Twv XOAL-
KWV 0EEWV EPTIAEKOVTAL OTNV €Pavion tng BXK
(Tsukagoshi et al. 2012, Kakimoto et al. 2017, Jaffey

Introduction

Gallbladder mucocele (GBM) is defined as the dis-
tension of the gallbladder due to the accumulation
of large amounts of thick, gelatinous bile and mu-
cus within its cavity (Pike et al. 2004, Worley et al.
2004, Malek et al. 2013, Allerton et al. 2018, Jaffey
et al. 2018, Parkanzky et al. 2019, Jaffey et al. 2019,
Putterman et al. 2021, Friesen et al. 2021, Jaffey et
al. 2022, Rossanese et al. 2022, Itoh et al. 2022, Gal-
ley et al. 2022). GBM is currently the most common
biliary tract disease in dogs and the most com-
mon indication for cholecystectomy in this animal
species (Putterman et al. 2021, Friesen et al. 2021,
Jaffey et al. 2022, Rossanese et al. 2022, Galley et al.
2022, Jaffey 2022).

Pathophysiology

The pathophysiology of the disease appears to be
multifactorial and has not been fully elucidated.
Recently it was found that the gallbladder epithe-
lium undergoes an increased secretory activity re-
sulting in mucin production and the formation of
gelatinous, viscous bile (Kesimer et al. 2015). This
increased activity of the gallbladder epithelium is
thought to be driven by a phenotypic transforma-
tion of yet unknown etiology (Kesimer et al. 2015).

GBM is considered a disease of great signifi-
cance, since the gradual concentration of viscous
bile within the gallbladder can cause: 1) obstruc-
tion of the common bile duct, 2) ischemic necrosis
due to pressure of the wall of the gallbladder or
bile duct, resulting in their rupture and choleperito-
neum, 3) cholecystitis, and 4) systematic inflamma-
tory response syndrome (Newell et al. 1995, Crews
et al. 2009, Malek et al. 2013, Jaffey et al. 2018, Rog-
ers et al. 2020, Itoh et al. 2022).

The interaction of gallbladder hypomotility,
cholestasis, and changes in the bile acid synthe-
sis are thought to be involved in the occurrence of
GBM (Tsukagoshi et al. 2012, Kakimoto et al. 2017,
Jaffey 2022). Gallbladder hypomotility can cause
saturation of bile acids and bile cholesterol causing
inflammation of the epithelium, and mucin secre-
tion thus perpetuating hypomotility (Jaffey 2022).
The involvement of various endocrinopathies such
as hyperadrenocorticism and hypothyroidism, hy-
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2022). H utokwntkétnTa g XoAnS06X0u KUOTNG
pTIOpEL VA TIPOKAAEDEL KOPEOHO TWV XOAKWY O&E-
WV KAl TNG XoAooTeEPOANG 0T XOAN TIPOKAAWVTAG
@Aeypovr) Tou emBnAlou, €kkplon BAevvivng kat
va Slalwvidel €tol TNV umokwnukotnta (Jaffey
2022). ALapopeg evSoKpLVOTIABELEG, OTIWG O UTIEP-
(PAOLOETILVEPPLELOPOG Kal O UTIOBUPEOELSLOPOC,
n umepAuiSatpia, Kabwg Kat n utepAemtvatpia,
n utopLtapivweon D kat n gAeypovr tou Sweka-
SakTtUAOU CUPBANOLY OTNV UTIOKLVNTLKOTNTA TNG
X0ANS&OX0oU KUOTNG KAl TN PETABOAN TG ouvBeong
TWV XOALKWV 0&EwV 1 0TV aAANAeTiS paor] Toug U
amotéAeopa tnv epavion BXK (Mesich et al. 2009,
Kutsunai et al. 2014, Jaffey et al. 2019, Viljoen et al.
2021, Jaffey 2022). H Aaomwdng XOAr, Tou aro-
TeAeltal amd KATAKPNUVIOPEVOUG KPUOTAAAOUG
XOAnotepdAng, aocBeotiou, YAUKOTIPWTEIVEG Kal
BAevvivn, aivetat va mtailel onpavtikd poAo otov
oxnuatiopd tng BXK (Sechi et al. 2012, Tsukagoshi
et al. 2012, De Monaco et al. 2016, Mizutani et al.
2017, Butler et al. 2022). Oswpeitat dtL N Aacrwsdng
XOAR Kal L8LkaA ekelvn Tou elvat aveEdptntn amo
TN Baputnta Kal TTou KataAapPBAaveL Tooooto >50%
TOU OYKOU TG XoAN80xou KUOTNG aToTEAEL TTapa-
yovta KlvsUvou yLa tnv epgpavion BXK (Butler et al.
2022). ExeL Bpebel 6L n mapouacia Aaomiwdoug xo-
NG TIPOKAAEL UTTOKLVNTIKOTNTA 1] KON EAGTTWON
Tou KAdopatog eEwlnong tn xoAn&dxou KUOTNG YE
amnotéAeopa tn xoAootaon (Tsukagoshi et al. 2012,
Cook et al. 2016).

Awayvwon

Anpoypa@ikd Sedopéva

H vdoog TpooBAaMel NALKLWHEVOUG OKUAOUG O-
moloudnmote @UAOU Kat QUAAG (Jaffey 2022).
ElSkOTEPQ, TIPOoBAAAOVTAL CUXVOTEPA OKUAOL
Twv @UAwv Shetland Sheepdog, Cocker Spaniel,
Bichon Frise, Shih Tzu, Chihuahua, Pomeranian,
Jack Russel Terrier, Beagle, Miniature Schnauzer,
Border Terrier, Dachshund k.&. (Mesich et al. 2009,
Allerton et al. 2017, Rogers et al. 2020, Jaffey et
al. 2018, Parkanzky et al. 2019, Jaffey et al. 2019,
Friesen et al. 2021, Putterman et al. 2021, Itoh et al.
2022, Rosanesse et al. 2022).

KALVLIKA elkéva

H KAWVLKNA €lKOVA TWV OKUAWV TIOLKIAEL Kal PTtopel
va oxetiletal kat ge aA\a cuvoda voorpata tng
XOAN@opou 080U, Pe TV oEUTNTaA Ttng vooou (uto-
KALVLKN - KAWVLKR) VW PTIopEl va €lvat Kal acagng
(Jaffey et al. 2019, Jaffey 2022) [Mivakag 1]. Fevikd
OTOUG TIEPLOCOTEPOUG OKUAOUG N CUPTITWHATOAO-
yla elvat ofela pe Stapeon Siapkela 4 nUEPEG Kal
€Vpog amod 1 - 730 nuépeg (Jaffey et al. 2019).

The gallbladder mucocele

Epetog Vomiting
AnBapydtnta Lethargy
Avopetia Anorexia
Awdppotra Diarrhea
KolALako Ghyog Abdominal pain
Mewwpévn 0petn Inappetence
Tktepog Jaundice
Nivakag 1. Table 1.

KAWLKT| €LkOVa OKUAWY
HE KAWVLKT vOoo BXK pe
@Bivouoa cuyvotnta
(Jaffey et al 2019).

Clinical signs of dogs
with clinical GBM with
decreasing frequency
(Jaffey et al. 2019).

perlipidemia, as well as hyperleptinemia, hypovita-
minosis D, and duodenal inflammation participate
in causing gallbladder hypomotility and altering
bile acid synthesis or their interaction resulting in
GBM (Mesich et al. 2009, Kutsunai et al. 2014, Jaffey
et al. 2019, Viljoen et al. 2021, Jaffey 2022). Biliary
sludge, consisting of precipitated cholesterol crys-
tals, calcium, glycoproteins, and mucin, appears
to play a significant role in the formation of GBM
(Sechietal. 2012, Tsukagoshi et al. 2012, De Monaco
etal. 2016, Mizutani et al. 2017, Butler et al. 2022). It
is thought that biliary sludge, especially that which
is nongravity dependent and occupies > 50% of the
gallbladder volume, is a risk factor for GBM (Butler
etal. 2022). The presence of biliary sludge has been
found to cause hypomotility or even a reduction in
gallbladder ejection fraction resulting in cholesta-
sis (Tsukagoshi et al. 2012, Cook et al. 2016).

Diagnosis
Demographic data

The disease affects older dogs of any gender
and breed (Jaffey 2022). In particular, dogs of the
breeds Shetland Sheepdog, Cocker Spaniel, Bichon
Frise, Shih Tzu, Chihuahua, Pomeranian, Jack Russel
Terrier, Beagle, Miniature Schnauzer, Border Terri-
er, Dachshund, etc. are more commonly affected.
(Mesich et al. 2009, Allerton et al. 2017, Rogers et
al. 2020, Jaffey et al. 2018, Parkanzky et al. 2019,
Jaffey et al. 2019, Friesen et al. 2021, Putterman et
al. 2021, Itoh et al. 2022, Rosanesse et al. 2022).
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AgukokUTTapa ‘.‘

OALKN xoAepuBpivn
XoAoatepohn ‘.‘
TpyAukepidla "‘
Améon  f
Auvhdon  f

Ahavivoauwotpavopepdon (ALT)
AlkaAkr) Pwopatdon (ALP) "‘

y- yhoutapuhtpavopepdaon (y- GT)

L)

L)

L)

Leukocytes

Alanine aminotransferase (ALT) ‘.‘
Alkaline Phosphatase (ALP)

y- Glutamyltransferase (y- GT) ‘.‘
Total bilirubin ‘.‘

Cholesterol ‘.‘

Triglycerides ‘.‘

Lipase "‘

Amylase ‘.‘

Oupeikd afwro (BUN) 4

Kpeatwvivn t

Nitrogen Ureate (BUN)
Creatinine t

Mivakag 2.
Epyaotnplakn elkéva twv
OKUAWV pe BXK.

Table 2.
Laboratory picture of dogs
| with GBM.

Epyactnplakd supipata

Ta epyaotnplakd suprpata motkiAouv avaioya pe
TN oofapodtnta Kat tn Xpoviotnta tng Kataota-
ONG Kal TNV TIapoucia cuvodwv voonudtwy (Jaffey
2022). Mapatnpouvtal, £ToL, HETABOAEG OTN YEVLKN
atgatoAoytkn €Eétaon, auvénuévn SpactnpLotnta
TWV NTATIKWY ev{UPWY, TNG CUYKEVTPWONG TNG
OALKNG XOAepuBplvNg, Twv AULSiWv, Tou oupEl-
KoU alwtou Kat Tng Kpeatwivng (Crews et al. 2009,
Malek et al. 2013, Choi et al. 2014, Guess et al. 2015,
Youn et al. 2018) [Mivakag 2].

ATIELKOVLOTLKEG EEETACELG

H umepnyotopoypaglkny €Eétaon amoteAel tnv
OTIELKOVLOTLKN HEBOSO ekAoyrg yla tn Stayvwon
TN BXK (Besso et al. 2000, Choi et al. 2013, Jaffey et
al. 2022). H umtepnyotopoypagLkr e&étacn propsl
va Stakpivel tnv mapoucia BXK kat dAMwv Ttabo-
AOYLKWV KATAOTACEWV TNG XOANPOpou 080U, OTIWG
TNV Slatacn Tou Kowou XoAndoxou Tdpou, Tn
ABlaon g xoAndoxou KUOTNG KAl TWV EVS0- Kal
€EWNTATIKWY XOANYOPWVY KABWG KAl Tn VEKPWON
n/kat prnén tg xoAnddxou KUOTNG. MLa PEAETN o€
43 okUAOUG SLEKPLVE 6 UTIEPNXOTOHOYPAPLKOUG TU-
moug BXK (Choi et al. 2013) [Mivakag 3] [Elkoveg 1
Kat 2].

H Suakplon petafl BXK kat Aaomiwdoug XoAng
elval onpavtikn, agol n Aaoctwsdng XoAn aveupi-
OKETAL 0 KAWVLKA LYLELG OKUAOUG xwplg TtaBoAoyt-
KEG KATAOTATELG TWV XoAnpdpwv (Cook et al. 2016,
Butler et al. 2022). & 354 okUAouG pe AaoTiwsn
XOAR pavnke 4Tl To 6% ep@davice BXK (Cook et al.

Clinical signs

The clinical signs of dogs vary and may be associat-
ed with another concomitant biliary tract disease,
with the severity of the disease (subclinical-clinical)
or maybe nonspecific (Jaffey et al. 2019, Jaffey 2022)
[Table 1]. Generally, in most dogs, the symptoma-
tology is acute with a median duration of 4 days
and a range of 1-730 days (Jaffey et al.2019).

Laboratory findings

Laboratory findings vary depending on the severity
and chronicity of the condition and the presence
of comorbidities (Jaffey 2022). Thus, changes in the
general blood test, increased liver enzyme activity,
total bilirubin, lipids, urea nitrogen, and creatinine
concentrations are observed (Crews et al. 2009,
Malek et al. 2013, Choi et al. 2014, Guess et al. 2015,
Youn et al. 2018) [Table 2].

Imaging
Ultrasonography is the imaging method of choice
for the diagnosis of GBM (Besso et al. 2000, Choi
et al. 2013, Jaffey et al. 2022). An ultrasonographic
examination can distinguish the presence of GBM
and other diseases or conditions of the biliary tract,
such as dilatation of the common bile duct, lithiasis
of the gallbladder and intra- and extrahepatic bile
ducts, and necrosis and/or rupture of the gallblad-
der. A study in 43 dogs distinguished 6 ultrasono-
graphic types of GBM (Choi et al. 2013) [Table 3]
[Figures 1 and 2].

The distinction between GBM and biliary sludge
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The gallbladder mucocele

BaBpoAoyia BXK MepLypaipr] UTIEPNXOTOHOYPUPLKIG ELKOVAG
1 Hyoyevrig akwvntormotnpévn xoAr
2 ATENEC QOTEPOELSEC OXNpa
3 Tumiko aoTepoELSES OXHa
4 Zuvbuaopdg kiwi kaL aotepoelsoug axrpatog
5 Ixnpa kiwi pe noyevr| XoAr| 0To KEVIPO
6 Ixnpa kiwi xwplg nxoyevr xoAn oto Kevipo

NMivakag 3.

Yriepnxotopoypa@kr Babuoidynon tng BXK (Choi et al. 2013).

GBM Grading Description of ultrasonographic image
1 Echogenic immobilized bile
2 Imperfect stellate shape
3 Typical stellate shape
4 Combination of kiwi and stellate shape
5 Kiwi shape with echogenic bile in the center
6 Kiwi shape without echogenic bile in the center

6
OO
® D

Table 3.

Ultrasonographical grading of GBM (Choi et al. 2013).

Elkdva 1. Iynuatikr mapouciaon twv 6 TUMwy BAev-
VOKAANG cUp@wva Pe TNV Babpoloynon katd Choi et
al. (2014).

Figure 1. Schematic representation of the 6 types of
mucocele according to the ultrasonographic grading
by Choi et al. (2014).

Elkova 2. Mepikol tumot BAevwoknAng (1, 2, 5 Kat 6) PETA TV UTEPNXOTOHOYPAPLKN EEETacN.

Figure 2. Some types of mucocele (1, 2, 5, and 6) following ultrasonographic examination.

2016, Butler et al. 2022). Npdopata Bpeédnke OTL oL
oKUAOL pE akwvntotolnuévn Aaottwén XoAr propet
va eppavicouv BXK o€ kamoia otiypr| tng {wr Toug
Kal, EMOPEVWG, O TUTIOG AUTOG TNG XOANG amoTeAel
mapdyovta KwwSUvou yLa tnv epgavion BXK (Butler
etal. 2022). Zuviotdtay, EMOPEVWG, N UTIEPNXOTOHO-
YPAQPLKN TIapakoAoUBnon Twv oKUAWY PE AaoTiwSN
XOAN TIOU QVAKOUV OTLG YUAEG e ubnAd kivsuvo

is important, as biliary sludge is found in clinical-
ly healthy dogs without biliary pathology (Cook et
al. 2016, Butler et al. 2022). In 354 dogs with biliary
sludge, it was shown that 6% developed GBM (Cook
etal. 2016, Butler et al. 2022). Recently, it was found
that dogs with nongravity dependent biliary sludge
may develop GBM at some point in their lives and
therefore this type of bile is a risk factor for GBM

= Hellenic Journal of Companion Animal Medicine = Volume 13/ Issue 2 /2024

17



18

H BAgvvoknAn tng xoAndoxou KUGTNG

BaBpoAoyia

Katdotacn xoArg

Arouaia Aagmwéoug XoARG
Aacmwsng xoAr) Tou kataAapBavel <25% tng xoAndoxou KUOTNG
AaoTwsNC XoAr) Tou KataAapBAvel To 26- 50% Tng XoAnSoyou KUGTNG
Aaomwdng xoAr) Tou KataAapBavel aro 51- 75% tng xoAnddxou kiatng
Aaomwéng xoAn mou katahapBavel > 75% Tng xoAndadxou KUaTnG

L9 B — N ¥

BAewvokiAn Tng xoAn&oyou KUGTNG

Nivakag 4.
BaBpoAdynarn UTEPNXOTOHOYPAPLKWV EUPNHAETWY o€ OKUAOUG pe AaoTiwdn xoAr| (De Monaco et al 2016, Cook et al 2016).

Grading Bile status
0 Absence of biliary sludge
1 Biliary sludge that occupies <25% of the gallbladder
2 Biliary sludge that occupies 26-50% of the gallbladder
3 Biliary sludge that occupies 51-75% of the gallbladder
4 Biliary sludge that occupies > 75% of the gallbladder
5 Mucacele of the gallbladder

Table 4.

Grading of ultrasonographic findings in dogs with biliary sludge (De Monaco et al. 2016, Cook et al. 2016).

gM@aviong BXK pe BaBpoAdynon twv eupnudtwy,
oTWG Tapouaotddovtat otov Mivaka 4 (DeMonaco
et al. 2016, Cook et al. 2016, Butler et al. 2022). H
TapakoAouBbnon Ba pmopoloe va yivetal kabe 3-6
HAVEG, EL8LKA 0TOUG OKUAOUG TIOU OL KNSEPOVEG SEV
emBUPOUV VA TIPOXWPHOOUV O XOAOKUOCTEKTOMN
(Jaffey 2022).

H umepnyotopoypagikn €&€taon pmopel va ka-
tadeiel, emiong, TNV TMapoucia préng tou Tolyw-
patog NG xoAnddxou kUOTNG, €Upnua omoudaio
TIou ETBAAEL TNV €MElyoUOA XELPOUPYLKI) QVTLHE-
TWrILoN TG Kataotaong (Crews et al. 2009, Jaffey et
al. 2018, Wilson et al. 2021). Ta eupripata tng pH&ng
mepAapBdvouv tnv Ttapoucia eMelpatog oto tol-
XWHa TNG KUOTNG Pe €§060 TOU TIEPLEXOPEVOU TNG
OTNV TIEPLTOVAIKN KOWOTNTA, TNV CUAAOYN YyUpw
amod tnv KUOTN, TNV TepLtovitida otnv TpocdLa
KOWALG, TN PN OMOAN ATIELKOVLON TOU TOLXWHATOG
NG KUoTNG, T oteatitida kat tnv €£odo tou TeE-
PLEXOHUEVOU Kal avelpeon NG BAevwokNAnNg otnv
KolALakr) kolotnta (Crews et al. 2009, Jaffey et al.
2018, Wilson et al. 2021) [Ewkoéva 3]. H euatebnoia

(Butler et al. 2022). It is therefore recommended
that ultrasonographic monitoring of dogs with
biliary sludge belonging to breeds at high risk of
GBM is recommended with scoring of findings as
presented in Table 4 (DeMonaco et al. 2016, Cook
et al. 2016, Butler et al. 2022). Follow-up could be
every 3-6 months, especially in dogs whose own-
ers do not wish to proceed with cholecystectomy
(Jaffey 2022).

Ultrasonography can also demonstrate the pres-
ence of a rupture of the gallbladder wall, an impor-
tant finding that requires emergency surgical man-
agement of the condition (Crews et al. 2009, Jaffey
et al. 2018, Wilson et al. 2021). The findings of rup-
ture include discontinuous gallbladder wall with
free contents into the peritoneal cavity, hypoechoic
fluid collection around the gallbladder, peritonitis
in the cranial abdomen, steatitis, and the presence
of free contents in the abdominal cavity (Crews et
al. 2009, Jaffey et al. 2018, Wilson et al. 2021) [Fig-
ure 3]. The sensitivity and specificity of ultrasono-
graphic diagnosis were found to be 56% and 91%,
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The gallbladder mucocele

KAl n €L8KOTNTA TNG UTIEPNXOTOHOYPAPLKAG SLa-
yvwong Bpébnke va ivat 56% kat 91%, avtiotolxa
(Jaffey et al. 2018). H uttopia pri&ng tng xoAn&oxou
KUOTNG PE BAON TA KALVLKA KAL UTIEPNXOTOHOYPaL-
KA euprjpata Pmopel va ouvSuaoTel Pe puaLloloyL-
K OUYKEVTPWON TNG OALKNAG XoAepuBpivng (Guess
et al. 2015). Z& pla peAéTn, 1o 40% TwWV OKUAWV e
prA&N NG xoAnddxou KUOTNG €lxav (QUOCLOAOYLKN
OUYKEVTPWON OALKAG xoAepuBpivng (Wilson et al.
2021). BpéBnke, emiong, WG 6TAV N UTIEPNXOTOMO-
YPOWLKN €EETAON OUVSUAOTEL E TN CUYKEVTPWON
g C- avtidpwoag mpwtetvng otov opd tou ai-
patog yla tn Stayvwon tng pnéng tng xoAndoxou
KUOTNG N evaltoBnola, n €L8LKOTNTA KaL N akpiBela
Tou cuvduacpou gival 100, 93 kat 96%, avtiotolya
(Asakawa et al. 2022).

Elkova 3. Aldtpnon BAEVWOKAANG OTIWG AMELKOVIZETAL UTIEPNXOTOHOYPaL-
K& (Mrmoup&ékag M. Ktnviatpog).

Gepartsl.a Figure 3. Perforation of mucocele as visualized ultrasonographically (cour-
H Beparmeia tng BXK pmopel va ival xetpoupytkry fj  tesy by Bourdekas P. DVM).
OUVTNPNTLKN.

Zuvtnpntkn Bgpaneia

H ouvtnpntik aywyr] pmopel va epappootel oe
okUAoug pe BXK xwplg amo@paktikd @awvdpeva
OTOV KOLVO XoAn8ox0 Ttopo 1 o€ amouaia préng tng
XOAN8OX0oU KUOTNG, O€ ACUUTWHATLKOUG OKUAOUG
Tou n BXK Atav tuxaio elpnua r 6tav n xeLpoup-
YK avTigeTtomon Sev elval emAégun (Allerton
et al. 2018, Parkanzky et al. 2019, Jaffey 2022). H
ouVTNPNTIKA aywyn TEPAAPPBAVEL XOAEKKPLTIKA,
NTMATOTIPOCTATEVTIKA Kal €Sk Statpopry (Mi-
Vakag 5). £Tn ouvtnpntikn aywyr Ba pmopoloav
va Tpootefolv Kal aviLBLOTIKA £QOCOV UTIAPXEL
uttopia Aoipwéng (Jaffey 2022). Mpoopatn PeAETN
TIOU GUVEKPLVE TN GUVTNPNTLKI KAl TN XELPOUPYLK
aywyn €6€L&e TNV UTIEPOXT TNG XELPOUPYLKNG ayw-
VNG yLa tn Bepamneia tng BXK. ESkoTEPQ, Ta {wa
Tou UTIOBANBNKAV OE XELPOUPYLKI QVTLHETWTILON
gMpavioav Stapeon Stapkela emBiwong 1.802 nué-

respectively (Jaffey et al. 2018). Suspected gallblad-
der rupture based on clinical and ultrasonographic
findings can be combined with normal total biliru-
bin concentration (Guess et al. 2015). In one study,
40% of dogs with gallbladder rupture had normal
total bilirubin concentration (Wilson et al. 2021).
It was also found that when ultrasonography was
combined with serum C-reactive protein concen-
tration in blood serum to diagnose gallbladder
rupture the sensitivity, specificity, and accuracy of
the combination were 100, 93, and 96%, respective-
ly (Asakawa et al. 2022).

Treatment

The treatment of GBM can be surgical or conserv-
ative.

Mivakag 5.
Tuvtnpntkn Bepameia Twv oKVAWY pe BXK
(Parkanzky et al. 2019, Jaffey 2022).

Table 5.
Conservative treatment of dogs with GBM
(Parkanzky et al. 2019, Jaffey 2022).

Oupaoodeouyohikd ofu 10-15 mg/ kg amd to

S- adevoouAueBeLovivn (SAMe) 20 mg/kg
ané 1o otépa/ 24wpo

) EvpowhoEakivn A MetpoviSaldin
Atawta yapnAn os Mmapa

otopa [ 24wpo 1) 5-7,5 mg/kg and to otépa [ 12wpo

AVTLBLOTIKG- ApOELKLAVN- KAaBouAavikd ofy

Ursodeoxycholic acid 10-15 mg/ kg
orally/24h or 5-7,5 mg/kg orally/12h

S-adenosylmethionine (SAMe) 20 mg/kg
orally/24 hours

Antibiotics- Amoxicillin-clavulanic acid
or Enrofloxacin or Metronidazole

Low-fat diet
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H BAgvvoknAn tng xoAndoxou KUGTNG

PEG, QUTA TIoU éAafav cuvtnpntikr aywyn 1.340
NUEPEG, VW ekelva Tou EAapav apykd cuvinpn-
T aywyn xwplg emtuxia kat akoAoubwg xeL-
poupYLKNA €lxav Stapeon Sldpkela emiBiwaong 203
NUEPEG HE TLG TPELG TLHEG VA SLAYEPOUV CNUAVTIKA
(Parkanzky et al. 2019).

XELPOUPYLKI AVILHETWTILON

H xeLpoupylkr) avtipetwriion tng BXK yilvetal pe
XOAOKUOTEKTOMN KAl €vEELKVUTAL OTOUG OKUAOUG
HE oupTTwpatoAoyla amod ta XoANYopa, o eKel-
voug pe €vSelEn ) uttoyia andpagng Tou Kowou
X0ANS&OX0U TIOPOU Kal O€ eKelVOUC e PETPLA-0&eia
KAWLKA €lkova (Jaffey 2022). H XOAOKUGTEKTOWN
ylvetal péow peong Aamapotopng r AamapookoTiL-
KA. MpLV TNV XOAOKUOTEKTOMN HE AATapoTopn ETL-
B&dM\etal o €Aeyxog tnG StaBatdtntag Tou Kowou
XoAn&oyou Tdpou. Emelta anod tnv amnoyVuvwon
NG XoAn&0x0U KUOTNG amd TO KUOTLKO eVIUTIWHA
TOU ATatog Tou yivetatl lte pe Slatopn pe appAv
) o&L Opyavo 1} SOKTUALKA 1} O€ TIEPLTITWON CUPPU-
OgWV Pe SLabeppia PEXPL TOV KUOTLKO TIOPO, N KU-
OTN EKTEPVETAL PETA TNV ATIOALVWON TOU KUOTLKOU
mépou pe paupata nf ayyelaka clip (Ewkéveg 4-7).
H amoyUpvwon Kat n amoAlvwon Tou KuoTikoU
TIOPOU TIPETIEL VA Y{vovTal TIPOCEKTIKA AOYW TOU,
OXL oTtavLa, EVBPUTITOU XAPAKTHPA TOU. TNV ATIo-
Alvwon Tou KUOTLKOU TIOpou cupTEpAapBaveTal
Kat n Kuotlkr aptnpla tng xoAndoxou KUOTNG. X
Teplnmtwon atgoppayiag amo 1o KUOTIKO eVTUTIWHA
TOU ATATOg N KAtdmauor] tng ylvetat pe mwpartt-
OO, PE TN XPNON ALUOCTATIKWY OTIOYYWV 1| PE SL-
aBeppia (Mayhew & Weisse 2018). Katd tn péon
Aartapotopry Ba mpEmel va ylvetar Slepevvnon
OAOKANPNG TNG KOLALAKNAG KOLAOTNTAG YLa TNV QVEU-
PEON KAl ATOPAKPUVAN TUNUATWY TG PAEVVOKN-
ANG Tou €xouv SLaguyel and tn xoAnddxo KUotn,
AOyw pr&ng n Slatpnong Kat £xouv SLaoTaoTel o€

Conservative treatment

Conservative treatment can be applied in dogs
with GBM without obstruction in the common bile
duct or in the absence of gallbladder rupture, in
asymptomatic dogs where GBM was an incidental
finding or when surgical treatment is not eligible
(Allerton et al. 2018, Parkanzky et al. 2019, Jaffey
2022). Conservative treatment includes choleretics,
hepatoprotective agents, and a special diet (Table
5). Antibiotics could be added to the conservative
treatment if infection is suspected (Jaffey 2022). A
recent study comparing conservative and surgical
treatment showed the superiority of surgical treat-
ment for the treatment of GBM. In particular, an-
imals treated surgically had a median survival of
1.802 days, those treated conservatively 1.340 days,
while those initially treated conservatively without
success followed by surgery had a median survival
time of 203 days with the three values differing sig-
nificantly (Parkanzky et al. 2019).

ELkova 7. AldvolEn tng xoAn&dxou kUoTng kat aveUpean tTnG BAEVWOKAANG
0€ 3 TIEPLOTATLKA.

Figure 7. Mucocele was exposed after the opening of the gallbladder in
3 cases.

ELkOVva 4. H xoAn5x0g KUoTn TTapacKeLAETaL e Elkova 5. To koAOBwpa TOU KUGTIKOU ELKOVa 6. XoAn&6x0G KUOTN pe PAEVVOKH-
TUPAA Satopr). TIOPOU PETA TNV amoAlvwon He pappa. AN PETA TN XOAOKUGTEKTO).

Figure 4. The gallbladder is separated from the Figure 5. The cystic duct remnant fol- Figure 6. Gallbladder mucocele following
hepatic fossa by blunt dissection. lowing suture ligation. cholecystectomy.
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HIkpOTEPa TPRpata (Soppet et al. 2018) [Elkoveg 8,
9 kat 10]. Zuviotartay, emiong, n Anyn Brodwy amd
TO ATap aou exeL anodelyBel n cuoyEtion Tpo-
XWPNHEVNG NTIATLKAG (vwong PE Kakr Tipoyvwon
peta tn xohokuotektopn (Jablonski et al. 2023). =¢
Teplmtwon préng tng xoAndoxou KUOTNG Kat xo-
AOTIEPLTOVALOU PETA TN XOAOKUOTEKTOMN yivovtal
TIAUGCELG TNG KOLALOKNG KOLAOTNTAG HE HeYAAo OyKO
(PUGCLOAOYLKOU 0poU Kal akoAouBesl tomoBétnon
TIOPOXETEUONG KEVOU TIPLV ATtO TN GUYKAELON TNG N
OVOLKTK] TIEPLTOVALKI] TIAPOYETEUON.

Aeyxelpntikd, o€ meplmtwon amoppagng Tou
KowouU XO0ANSOXoU TIOPOU TIOU SLAYLYVWOKETAL
UTIEPNXOTOHOYPAWLKA (SLAPETPOG > 4-5 mm) Kal Ep-
yaotnplakd (uPnAr cuykéVTpwaon OALKNG XOAEPU-
Bplvng) ouviotatal n amokatdotacn tng Stapato-
TNTAG TOU pE KABETNPLACHO TOU XOANSOX0U TIOPOU
€lte SLAPEOOU XOAOKUOTEOTOWNG ElTe TTAAlVEpopQ,
Slapéoou kabetnplacpol Tng pelfovog Swdekada-
KTUALKAG BNANG petd amo evtepotopr]. OL Piegols
et al. (2021) £8sL&av tnv eppdvion aykpeatitidag
META TOV KABETNPLACHPO KAl TNV €KTTAUCH TOU TO-
pou aveEdptnta amo tnv peBodo kabetnpLacpol
o€ 252 oKUAOUG PETA aTtd TNV XOAOKUOTEKTOMN YLa
BXK). Ot Putterman et al. (2021) Bprikav étt n ba-
voTNTa PPAviong Taykpeatitidag ntav peyaiu-
TEPN OTOV TIAALVEPOPO KABETNPLACUO TOU KOolvoU
XoAn&oxou Tdpou oE oXECN PE AUTOV PECW XOAO-
KUOTOTOMNG O€ 117 OKUAOUG HETA aTIO TN XOAOKU-
OTEKTOMN yLa BXK, aAAd PE TTAPOPOLO TIOCOOTO ETIL-
Blwong peta&L Twv Vo opadwv. Mo TpdoPata, ot
Rosanese et al. (2022) ¢5sl&av 4Tt n XOAOKUOTEKTO-
pn ya BXK og 82 okUAoUG Xwpig kaBetnplacuo tou
KowvoU XoAn8&0xou TIOPoU CUVOSEUTNKE aTtO KAAN
mpdyvwon. H TtpokAnon maykpeatitidag PHeTd Tov

The gallbladder mucocele

Surgical treatment

Surgical treatment of GBM is by cholecystectomy
and is indicated in dogs with biliary symptomatol-
ogy, those with evidence or suspicion of common
bile duct obstruction, and those with a moder-
ate-acute clinical presentation (Jaffey 2022). Chol-
ecystectomy is performed via midline laparotomy
or laparoscopically. Before cholecystectomy by
laparotomy, it is mandatory to check the patency
of the common bile duct. After dissecting the gall-
bladder from the hepatic fossa of the liver, which
is done either by dissection with a blunt or sharp
instrument or finger or in case of adhesions us-
ing diathermy up to the bile duct, the gallbladder
is excised after ligation of the cystic duct with su-
tures or vascular clips (Figures 4 -7). Dissection and
ligation of the cystic duct must be done carefully
because of its not infrequently friable nature. The
cystic duct ligation also includes the cystic artery of
the gallbladder. In case of bleeding from the he-
patic fossa of the liver, its cessation is achieved by
tamponade, using hemostatic sponges, or diather-
my. (Mayhew & Weisse 2018). During the midline
laparotomy, the entire abdominal cavity should
be explored to find and remove parts of the mu-
cocele that have escaped from the gallbladder due
to rupture or perforation and might have broken
into smaller segments (Soppet et al. 2018) [Figures
8, 9 and 10]. Liver biopsies are also recommended
since advanced liver fibrosis has been shown to be
associated with poor prognosis after cholecystec-
tomy (Jablonski et al. 2023). In case of gallbladder
rupture and choleperitoneum after cholecystecto-
my, the abdominal cavity is lavaged with a large

Elkova 10. AmtokdAudn eAe0Bepnc BAEVWOKAANG péow
H€onG AaTapoTopnG o€ OKUAO PETA TN pri&n Tng XoAnSo-
Xou KUoTNG.

Elkdva 9. Alaotiopd tng PAEVVOKAANG péow pé-
0NG Aamapotopng o okUAo pe SLdtpnon tng xo-
An&oxou KUoTNG.

Elkdva 8. rOuguon tou emi-
TIAOU Adyw SLdtpnong tng xoAn-
80x0 KUoTNG amd PAeVVOKAAN.
MepLotatiko Ewkovag 3.

Figure 9. Free mucocele segments disseminated
in the abdominal cavity due to gallbladder rupture
inadog.

Figure 10. A free mucocele was revealed due to gall-
Figure 8. Omental adhesions bladder rupture through a midline laparotomy in a dog.
due to perforation of the gall-
bladder by a mucocele. Case of

Figure 3.
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TaAivpopo kabetnpLacpo mbavwg va oeiletat
elte o€ MOAWSPOPNON TWV EKKPLOEWV OToV Ta-
YKPEQTLKO TIOPO KATA TNV EKTIAUON £lTE o€ Tpaupa-
TLoPO G pEllovog SwEeKASAKTUALKAG BNARG aTto
Tov KaBetrjpa (Piegols et al. 2021, Putterman et al.
2021). TUPPWVA PE TN YVWHN TWV CUYYPAPEWV TNG
TIapoUoag avaoKOTINGoNG 0 KABETNPLACHOG TOU KOoL-
voU xoAnS&0X0U TIOPOU PECW XOAOKUOTEOTOUNG Ba
TIpETEL va Slevepyeital pdvo o€ Teplmtwon epya-
OTNPLAKNAG, ATIELKOVLOTLKAG KAl SLEYXELPNTLKNAG ETTL-
BeBaiwong tng anodwpa&ng tou kool xoAndoxou
mopou.

Eneldn n xoAodotaon mpoSlabétel o Aolpwén
ouviotatal, pocov utdpyxel utoia Aolpwéng,
va ylvetal T000 TPOEYXELPNTIKA 00O KAl PETEYXEL-
PNTKA apxLKA ePTIELpLKE avTLBLloBeparneia Tou va
elvat §pactikn Kuplwg evavtiov tng Ecoli kat Tou
Enteroccoccus spp. PéxpL va elval Sltabéolpa ta
amoteAéopata amd TNV KAAALEPYELA KAL TN SOKLUN
evatobnotag (Jaffey et al. 2018, Galley et al. 2022,
Jaffey 2022). Ateyxelpntika Ba mpémel va AapBavo-
vtal Selypata yia KaAALEpyeLa, TO00 amo T XOAr
000 Kat amd tn XoAnddxo KUOTN Kal To NTap, Kat
Va armo@eUYETAL N TIPOEYXELPNTLKY SLASEPULKE XO-
AOKUOTOKEVTNON KAt ANYn UALKOU, agoUl propel
va TIPOKOAECEL SLATpnon o€ TEPLMTWoN ToU TO
Tolywpa tng xoAn&odyou eivat elBpurto (Galley et
al. 2022, Jaffey 2022). H Stapkela tng avtBLlobepa-
melag kupaivetal aubaipeta amd 4-6 eBSouAdES
XwpLig va uttdpyouv Snuocteupéva otolyxeia (Jaffey
2022). Tuviotdral, emiong, otoug oKUAOUG HE ap-
VNTIKO amoTEAEoHa KAAALEPYELAG Va XOpnyouvTal
aVTLBLOTIKA HETEYXELPNTLKA KAl VA Amo@eVyETaAL
N TIEPLEYXELPNTLK XOpr)ynon mou 6a pmopouoe
Va EMNPEACEL TA ATIOTEAECHUATA TNG KAALEPYELAG
(Jaffey 2022).

ALEYXELPNTLKEG KOL PETEYXELPNTLKEG ETIL-
TTAOKEG TNG XOAOKUGTEKTOMNG

OL OUXVOTEPEG SLEYXELPNTLKEG KAL HETEYXELPNTLKEG
ETIUTAOKEG TNG XOAOKUOTEKTOMNG yla BXK mepthap-
BAvouv ToV TUPETO, TLG AVAywYEG, TNV UTOTAON,
™ pnén n Siatpnon tng xoAnddxou KUOTNG Kal
TV mepLtovitida, TNV Taykpeatitda, tn onatpia
Kat Tov Bavarto (Worley et al. 2004, Pike et al. 2004,
Amsellem et al. 2006, Crews et al. 2009, Piegols et
al. 2021, Friesen et al. 2021, Rossanese et al. 2022)
[Ewkdva 7]. H prEn tng xoAn&oxou KUotng eival pLa
ETILKIVE LV ETILTTAOKT) TIOU cUVOSeVETAL aTto LPNAO
TI0000To Bvnouotntag. Ot okUAoL pe BXK kat prén
NG XoAnS&0X0U KUOTNG E ATTOTEAECHA TNV TIEPLTO-
vitda eixav 2,7 popég PeyalUTePO TTI0COOTO Bvn-
oLPOTNTAG OE OX€0N HE eKElvoug Pe amouaia prnéng
Kal TepLTovitidag (Jaffey et al. 2018).

amount of saline followed by the placement of an
active drain before closure or by open peritoneal
drainage.

Intraoperatively, in case of obstruction of the
common bile duct that is diagnosed by ultrasonog-
raphy (diameter > 4-5 mm) and laboratory tests
(high total bilirubin concentration), it is recom-
mended to restore its patency by catheterization
of the bile duct either through cholecysteotomy or
retrograde, through catheterization of the major
duodenal papilla following enterotomy. Piegols et
al. (2021) showed the occurrence of pancreatitis
after catheterization and duct flushing regardless
of the catheterization method in 252 dogs after
cholecystectomy for GBM. Putterman et al. (2021)
found that the likelihood of pancreatitis was great-
er in retrograde common bile duct catheterization
compared to that via cholecystotomy in 117 dogs
after cholecystectomy for GBM but with a similar
survival rate between the two groups. More recent-
ly, Rosanese et al. (2022) showed that cholecystec-
tomy for GBM in 82 dogs without common bile
duct catheterization was accompanied by a good
prognosis. The induction of pancreatitis after ret-
rograde catheterization was probably due either to
reflux of secretions into the pancreatic duct during
lavage or to injury to the major duodenal papilla by
the catheter (Piegols et al. 2021, Putterman et al.
2021). In the opinion of the authors of this review,
catheterization of the common bile duct via chole-
cystotomy should only be performed in case of lab-
oratory, imaging, and intraoperative confirmation
of common bile duct obstruction.

As cholestasis predisposes to infection, it is rec-
ommended that if infection is suspected, both
preoperative and postoperative empiric antibio-
therapy that is effective mainly against E coli and
Enterococcus spp. should be given initially until cul-
ture and sensitivity test results are available (Jaffey
et al. 2018, Galley et al. 2022, Jaffey 2022). Intraop-
eratively, samples should be taken for culture, both
from the bile and from the gallbladder and liver,
and preoperative percutaneous gallbladder punc-
ture and material collection should be avoided, as it
may cause perforation if the gallbladder wall is fria-
ble (Galley et al. 2022, Jaffey 2022). The duration of
antibiotherapy arbitrarily ranges from 4 to 6 weeks
but no published data are available (Jaffey 2022).
It is also recommended that dogs with a negative
culture should be given antibiotics postoperatively
and avoid perioperative administration that could
affect culture results (Jaffey 2022).
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AucpEevELG TIPOYVWOTLKOL Seikteg emLBiw-
ONG HETA TN XOAOKUGTEKTOMN

H mpdyvwon yevika elvat KaAUTepn yla Toug OKU-
AOUG TTOU €MLPLWVOUV KATd TNV GUECN HETEYXELPN-
TKN Ttieplodo (Malek et al. 2013, Jaffey et al. 2018,
Youn et al. 2018, Parkanzky et al. 2019, Piegols et
al. 2021, Ullal et al. 2023, Jablonski et al. 2023). Ot
Suopevelc Tpoyvwotikol Seikteg emiPBiwong twv
OKUAWV Ttou UTToBANBNKAV 0€ XOAOKUCTEKTOMN yLa
™V avtpetwrion tng BXK mapatibevtat otov Mi-
vaka 6.

Xpovog SLevépyeLag TG XOAOKUGTEKTOMNG
yla TNV avTlpeTWILon tng BXK

Ou okUAoL pe BXK xwplg KAWVLKY onpeltoAoyla Ta-
poucLalouv xapunAotepn Bvnolpotnta Tou Kupal-
VETAL aTTO 2-6% KAL PLKPOTEPNG ONUACLAG ETILTIAOKES
O€ OX€0N ME QUTOUG TIOU £XOUV KALVLKI OnUELOAO-
yla, pe Tn Bvnowpotnta va kupaivetal Petagy 17-
23% (Youn et al. 2018, Jaffey et al. 2019, Friesen et
al. 2021, Jablonski et al. 2023). Me Bdon ta mapand-
VW EUPNHATA CUVLOTATAL N £yKaLpn SLEVEPYELA TNG
XOAOKUOTEKTOWNG OE OKUAOUG JIE NTILA- UTTOKALVLKN
€lKOVa BXK, pe amotéAeopa TO PELWHPEVO KivSuvo
HETEYXELPNTLKAG Bvnolpdtntag kat xwplc cofa-
PEG €TUMAOKEG. MapoAa autd, emonpaivetat ot
N xoAokuotektopr ev elvat pla emepBaon xwpig
KLv&UvVoug apou TIoANoL oKUAOL PE UTTIOKALVLKY BXK
Sev ETLBLWVOULV KATA TNV QUECN HETEYXELPNTLKNA
niepiodo (Amsellem et al. 2006, Wallace 2022).

SUPTIEPACHATLKA N BXK amote)el onpepa tn ou-
XVOTEPN EVSELEN yLa XOAOKUOTEKTOMN OTO GKUAO.
OL okUAoL pe BXK TIpémel va eAéyxovtal yla UTIo-
BUPEOELSLOPO KAl UTIEPPAOLOETILVEPPLELOPO TIOU
aToTEAOUV TIPOSLABETIKOUG TIAPAYOVTEG EUPAVL-
ong g BXK. OL okUAOL pe AaoTiwdn XOAN TIPETIEL VA
TIapakoAoUBoUVTAL TAKTIKA PE UTIEPNYOTOHOYPA-
@la apol nAaoTiwdng XoAn Ymopel va 08nyr|oeL o€
BXK. O kaBetnpLaocpog tou kKool xoAnddyou To-
pou, étav amatteltay, va ylvetal p€ow XOAOKUOTE-
OTOMNG ETELSN 0 TTIAAVEpOHOG KABETNPLACHOG OXE-
tlletal pe Vv mpoOKAnon maykpeatitidag. H pnén
NG XoAn&6xou KUOTNG elval €MKivEuVN ETILTTAOKN)
TIou cuvoSeveTal amo uPnAod Tocootod Bvnotpdtn-
tag. Ot okVAoL pe BXK xwplg KAWVLKA onpeloAoyia
Tapouctalouv XaunAoTepn BvnoLlPoTNTA PHETA aTo
XOAOKUOTEKTOWN KAl HLKPOTEPNG ONUAGCLAG ETILTTAO-
KEG O€ OXEON ME AUTOUG TIOU €£XOUV KALVLKI) ONUEL-
oAoyla. H xoAokuaotektopr TIpEMeL va yivetal Tipo-
ANTITIKA o€ TTEpUTTWOELG BXK pe uTtokALVLKN A ATl
OUMPTITWHATOAOY(la KABWG N ATIOTEAECHATLIKOTNTA
NG ouvtnpntkn Bepamneiag Sev £xeL SlaleukavOeL.
H éykalpn emépPBaon oxetidetal Pe peELwpéva Tooo-
ota BvnoLpdTnTag.

The gallbladder mucocele

Intraoperative and postoperative compli-
cations of cholecystectomy

The most common intraoperative and postoper-
ative complications of cholecystectomy for GBM
include fever, regurgitations, hypotension, gall-
bladder rupture or perforation and peritonitis,
pancreatitis, sepsis, and death (Worley et al. 2004,
Pike et al. 2004, Amsellem et al. 2006, Crews et al.
2009, Piegols et al. 2021, Friesen et al. 2021, Ros-
sanese et al. 2022) [Figure 7]. Gallbladder rupture is
a dangerous complication accompanied by a high
mortality rate. Dogs with GBM and gallbladder rup-
ture resulting in peritonitis had a 2.7 times higher
mortality rate than those with no rupture and peri-
tonitis (Jaffey et al. 2018).

Prognostic indicators of survival after chol-
cystectomy

The prognosis is generally better for dogs that sur-
vive the immediate postoperative period (Malek et
al. 2013, Jaffey et al. 2018, Youn et al. 2018, Parkan-
zky et al. 2019, Piegols et al. 2021, Ullal et al. 2023,
Jablonski et al. 2023). Prognostic indicators of sur-
vival of dogs undergoing cholecystectomy for GBM
are listed in Table 6.

Time of cholecystectomy for the treatment
of GBM

Dogs with GBM that do not have clinical signs have
lower mortality ranging from 2-6% and less signif-
icant complications than those with clinical signs,
with mortality ranging from 17-23% (Youn et al.
2018, Jaffey et al. 2019, Friesen et al. 2021, Jablon-
ski et al. 2023). Based on the above findings, ear-
ly cholecystectomy is recommended in dogs with
mild-subclinical GBM, resulting in a reduced risk
of postoperative mortality and no major complica-
tions. However, it should be noted that cholecys-
tectomy is not a risk-free procedure since many
dogs with subclinical GBM do not survive in the
immediate postoperative period (Amsellem et al.
2006, Wallace 2022).

In conclusion, GBM is currently the most com-
mon indication for cholecystectomy in dogs. Dogs
with GBM should be screened for hypothyroidism
and hyperadrenocorticism which are predisposing
factors for GBM. Dogs with biliary sludge should
be monitored regularly by ultrasonography since
biliary sludge can lead to GBM. Catheterization of
the common bile duct, when required, should be
performed via cholecystotomy because retrograde
catheterization is associated with the development
of pancreatitis. Gallbladder rupture is a serious
complication associated with a high mortality rate.
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Aucpevig tapdayovtag empiwaong
MeydAn nAwkia
Ateyxelpntikn undtaon
MEeTeyXELPNTLKY UTIOTAON
Pr&n xoAn&oxou kUotng
OeTikn) KaMLEpYEL
AUENPEVN CUYKEVTPWOT) YOAOKTIKWY OEEWV LETEYXELPNTIKA
Augnpévn Spactnpldtnta ALP
Augnuévn Spaoctnplotnta ALT
MELWPEVN CUYKEVTPWON ASUKWHATIVWY
MeydAn Babpovounaon BAEVVOKAANG UTIEPNXOTOMOYPAPLKA
YTEPPAOLOETILVEPPLELOPOG
®UAr} Pomeranian
AUEnpEVN CUYKEVTPWON OALKNG XOAEPUBPLYNG
Mpoxwpnpévn nratikr tvwon
Mapouaoia KAWLIKWY onpelwv

‘Iktepog Tou avayvwplotnke amo Tov KNSepova

Avapopég
Jaffey et al. 2019, Ullal et al. 2023, Jaffey et al. 2022
Ullal et al. 2023, Jaffey et al. 2022
Malek et al. 2013
Jaffey et al. 2018, Galley et al. 2022
Galley et al. 2022
Malek et al. 2013
Parkanzky et al. 2019
Youn et al. 2018
Youn et al. 2018
Parkanzky et al. 2019
Jaffey et al. 2019
Jaffey et al. 2019
Youn et al. 2018, Jaffey et al. 2019
Jablonski et al. 2023
Youn et al. 2018, Jaffey et al. 2019
Jaffey et al. 2019

Mivakag 6.

Auopevelg poyvwoTikol Ttapdyovteg emBiwong oe oKUAOUG PETE aTtd XOAOKUOTEKTOMN yia BXK.

Prognostic factor for survival
Old age
Intraoperative hypotension
Postoperative hypotension
Gallbladder rupture
Positive culture
Increased lactic acid concentration postoperatively
Increased ALP activity
Increased ALT activity
Reduced albumin concentration
High mucocele grade ultrasonographically
Hyperadrenocorticism
Pomeranian breed
Increased total bilirubin concentration
Advanced liver fibrosis
Presence of clinical signs

Jaundice identified by the dog owner

References
Jaffey et al. 2019, Ullal et al. 2023, Jaffey et al. 2022
Ullal et al. 2023, Jaffey et al. 2022
Malek et al. 2013
Jaffey et al. 2018, Galley et al. 2022
Galley et al. 2022
Malek et al. 2013
Parkanzky et al. 2019
Youn et al. 2018
Youn et al. 2018
Parkanzky et al. 2019
Jaffey et al. 2019
Jaffey et al. 2019
Youn et al. 2018, Jaffey et al. 2019
Jablonski et al. 2023
Youn et al. 2018, Jaffey et al. 2019

Jaffey et al. 2019

Table 6.
Prognostic factors for survival in dogs after cholecystectomy for GBM.
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The gallbladder mucocele

ZUYKPOUGK GUHPEPOVTIWV Dogs with GBM without clinical symptoms have
OL ouyypaweig dnAwvouv OTL Sev UTIApXEL OU- lower mortality after cholecystectomy and less
YKPOUGT CUHQPEPOVTWV. significant complications than those with clinical

symptoms. Preventive cholecystectomy should be
performed in cases of GBM with subclinical or mild
symptomatology as the efficacy of conservative
treatment has not been elucidated. Early interven-
tion is associated with reduced mortality rates.
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