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Editorial

ApBpo ouvtaéng / Editorial

H tnAsiatpikn wg {WTLko
cuotnpa vtootNPLENG Tng
KTNVLWATPLKAG TIPAKTLKNG:
BeAtiwon tng moLétntTag
TWV UTINPECLWYV Kal HEiwon
TOU AyXouG Tou Latpou

Ta tedeutala xpovia, N KTNVLATPLKA TNAELOTPLKN
€xeL avadelyBel og €va PETAOXNMATIOTIKO €pya-
Aelo, Ttapéyovtag otoug KALVIKOUG Latpoug €ykat-
pn, AIMOTEAECUATLKN Kat a&Lomiotn mpdofaon o€
€€el8LkeVPEVEG OUPPBOUAEG, KATL Tou elvat {wtt-
KNG onpaoclag oto onuUEPLVO Taxewg eEEALOOOpE-
VO KTNVLATPLKO toTiio. MNa 1oAAoUG Latpoug, €vag
aflomiotog TApoxoG TNAELATPLKAG €XEL KATAOTEL
QVEKTIPNTOG, EMLTPETOVTAG TOUG VA SLOXELPLOTOUV
TIOAUTIAOKEG TIEPUTTWOELG, VA AABOUV TEKUNPLWUE-
VEG OTIOPACELG Kal TEALKA va BeATLwoouv Ta arno-
TEAéOpATA TWV aoBeVWV. AV Kal cuxvda cuvséovtal
HE TNV aKTLWVOAOYLQ, OL UTINPECLEG TNAELATPLKNG ON)-
pepa extelvovtal TIOAU Tépa amd tnv eppnvela -
KOVWV, TIPOOYEPOVTAC UTIOOTAPLEN OE SLAYopoug
TOpElG OTIWG N E0WTEPLKN TTaBoAoylia, n oykoAoylia,
n kapdioloyia, n SeppatoAoyia kat aAa. Evag
OAOKANPWHEVOG CUVEPYATNG TNAELATPLKNG PTTOpPEL
Va ATOTEAECEL AVATIOOTIAOTO PEPOG TNG KTNVLATPL-
KNG opdadag, EVSUVAPWVOVTAG TOUG KTNVLATPOUG
HE YVWOELG EPTIELPOYVWHOVWV KAl avakouilovtag
TapdMnAa antd tnv Tileon tng atopkng Anwing
amoPAcEWV.

O €&eALOGOEVOG POANOG TNG TNAELATPLKIG
GTNV KTNVLATPLKN TtEpiOaAn

H tnA€latpLkr 0TNV KTNVLATPLKI) TIPAKTLKN €XEL £&€-
AL Betl o€ pLa moAUTIAEUPN TIAQTPOPHA OTIOU OL KAL-
viKol ylatpol PmopoUlv va ouvepyaotolv pe €L8L-
KoUG amd 8Lapopoug KAASOUG. T aUTOV ToV poAo,
N TNAElOTPLKA TIAPEXEL OTOUG KTNVLATPOUG TIPO-
oBaon ot €EATOpIKEUPEVEG CUHPBOUAEG, OAOKANPW-

Telemedicine as a vital
support system for
veterinary practice:
Enhancing service quality
and reducing practitioner
stress

In recent years, veterinary telemedicine has
emerged as a transformative tool, providing clini-
cians with timely, efficient, and reliable access to
specialist advice, which is crucial in today’s fast-
paced veterinary landscape. For many practition-
ers, a trusted telemedicine provider has become an
invaluable asset, allowing them to navigate com-
plex cases, make informed decisions, and ultimate-
ly improve patient outcomes. While often associ-
ated with radiology, telemedicine services today
extend far beyond image interpretation, offering
support in diverse areas such as internal medicine,
oncology, cardiology, dermatology, and more. A
well-rounded telemedicine partner can serve as an
integral part of the veterinary team, empowering
veterinarians with expert insights while alleviating
the pressures of solo decision-making.

The Evolving Role of Telemedicine in
Veterinary Care

Telemedicine in veterinary practice has evolved
into a multifaceted platform where clinicians can
engage with specialists across disciplines. In this
role, telemedicine provides veterinarians access to
tailored consultations, comprehensive case analy-
ses, and actionable insights that go beyond mere
diagnostic imaging. This expanded scope allows
telemedicine to support clinicians in diagnosing,
treating, and managing complex cases that may in-
volve conditions beyond the scope of a generalist’s
expertise.

While radiology was once the mainstay of tele-
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ApBpo cuvtaéng

MEVEC avaAUOELG TIEPLOTATIKWY KAl AELOTIOLAOLUES
YVWOELG TTou uttepPBaivouv tnv amini SLayvwoTikn
aTmelkovLon. AUTO TO SLEUPUHEVO TIESLO EQAPHOYNG
ETILTPETEL OTNV TNAElATPLKN va uttootnpidel Toug
KAWVIKOUG Latpoug otn Slayvwon, Beparmela kat
Slaxelplon oUVBETWY TEPUTTWOEWY TIOU HTIOPEL
va TepAapBAvouv KataoTAoELg TIEpAV ToU TIESLOU
€QapPoyng tng e&eLdikeuong evdg yevikou Latpou.
Evw n aktwvoAoyla ntav KAmote o Bactkdg TTUAW-
Vag tng TtNAElaTpLknG, TWpa Ol UTINPECLEG AUTEG
{ntolvtat ouvrBwG yLa CUHPBOUAEUTLKY OXETLKA
HE TIEPUTTWOELG ECWTEPLKNG TtTaBoAoylag, oykoAoyt-
KEG Beparmeleg, SeppatoloyLlkd Bpata, akopn Kat
TIPOBAAHATA CUPTIEPLYOPAG. MLa TIAPASELYHQ, EVAG
TIAPOX0C TNAELATPLKNAG PTIOPEL va ouvepyaoTel Ye
€vav ktnviatpo o€ Tep(TTAOKEC TIEPUTTWOELG EVEO-
KplvomdBelag, autoavoowy SLatapayxwy f vEwv
Bepamelwv kKapkivou. AUTOC 0 TUTIOG CUVEPYATLKNAG
e&étaong OxL Hovo evioyUEL T SLayvwoTikr akpl-
Bela, aAAd BonBa emiong toug yevikoUg LaTpoug
Va TIApapEVOUV EVIUEPOL OXETIKA HE TLG TeEAUTAl-
€G €€eNl&eLg otV KTNVLaTpLKn, Ttpocbétovtag agia
OTLG UTINPECLEC TIOU PTIOPOUV VA TIAPEXOUV OTOUG
TIEAATEC TOUC.

BeAtiwon tng moLdTNTAG TWV UTINPEGLWV
H€oWw TNG GUHPBOANG ELSLKWV

‘Eva Baolko TIAEOVEKTNHUA TNG EVOWUATWONG TNG
TNAElatpLkng o€ €va Ktnvlatpelo elvat n duvatod-
TnNTa mapoxng uPnAotepou emneSou mepiBaing
Xwplc TNV avdaykn Samavnpwv Kat xpovoRopwv
TapamopTwy. MoANG TEPLOTATIKA PTIOpOUV va
OVTLHETWTILOTOUV OTO £0WTEPLKO TNG EMLXELPNONG
HE TNV kaBodrynon evog eL8kol TNAELATPLKNG,
ETILTPETIOVTAG OTA LATPEla va SLatnproouV tn ou-
véxela tng mepiBaAng, BeAtwwvovtag mapdiAn-
Aa TtV amnoteAeopatikotnTa tng Bepareiag. Autr
N BeAtLoToTIOLNPEVN TIPOOEYYLON Elval ETMWPEANG
TOOO yLa ToV KTnviatpo 600 Kal yla Tov LELOKTATN
KATOLKLSLoU {Wou, 0 OTIOL0G PTIOPEL Va YALTWOEL TO
AyX0G KaL Ta €£08a PLag EEWTEPLKNG TIAPATIOUTIAG.
OL adpoyol TNAElaTPLKAG ouxva SLabetouv TIAOU-
ola epTmelpia og €EelSIKEUPEVOUG TOPELG, TIPOOYE-
pOVTAC OTOUG KALVIKOUG LaTPOUG HLa OAOKANpW-
pevn amoyn yLa tn SLoxXELpLON TWV TIEPLOTATIKWY
TIoU SLAWOPETIKA PTtopel va pnv elval Stabgotun
o€ PLKpoOTEPQ Latpeia. Exovtag pdoPaon o€ autn
TNV TEXVOYVWOLa, Ol KTNVLATPLKEG OPASEG PTIOPOUV
Va EMLTUXOUV OKPLPECTEPEG SLAYVWOELG KAl va
€PAPPOCOLV TILO OTOXEUMEVEG Bepameieg. To Owe-
AoG auTo ival LSLaitepa oNPAVTLKO O ayPOTLKES

medicine, now these services are commonly re-
quested for consultations on internal medicine
cases, oncology treatments, dermatological issues,
and even behavioral concerns. For instance, a tele-
medicine provider can collaborate with a veteri-
narian on intricate cases of endocrinopathy, auto-
immune disorders, or novel cancer therapies. This
type of collaborative consultation not only enhanc-
es diagnostic accuracy but also helps general prac-
titioners stay informed about the latest advance-
ments in veterinary medicine, adding value to the
service they can provide to their clients.

Enhancing Service Quality Through
Specialist Input

A primary benefit of incorporating telemedicine
into a veterinary practice is the ability to deliver a
higher standard of care without the need for cost-
ly and time-consuming referrals. Many cases can
be handled in-house with the guidance of a tele-
medicine specialist, allowing practices to maintain
continuity of care while improving treatment effi-
cacy. This streamlined approach is advantageous
for both the veterinarian and the pet owner, who
may be spared the stress and expense of an exter-
nal referral.

Telemedicine providers often bring a wealth
of experience in niche areas, offering clinicians
a well-rounded view on case management that
might otherwise be unavailable in smaller practic-
es. By having access to this expertise, veterinary
teams can achieve more accurate diagnoses and
implement more targeted treatments. This benefit
is particularly relevant in rural areas or small prac-
tices where access to specialists may be limited.
Telemedicine allows these veterinarians to keep
high-level veterinary expertise within reach, fos-
tering greater diagnostic confidence and helping
them maintain a high standard of care.

Alleviating Veterinarian Workload and En-
hancing Mental Well-being

Veterinarian burnout is a widely acknowledged is-
sue in the profession, and telemedicine can play a
crucial role in alleviating some of the stress associ-
ated with a demanding caseload. The presence of
a telemedicine partner to consult on challenging
cases reduces the cognitive load on practitioners,
allowing them to approach their work with a clear
and focused mindset. By outsourcing complex
cases to specialists who can offer their insights re-
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TIEPLOXEG I OE PLKPA Latpela Omou n mpooPaocn
o€ el&lkoug ptopel va elval eploplopévn. H tn-
AELATPLKN ETILTPETIEL OE AUTOUG TOUG KTNVLATPOUG
va dtatnpouv TNV uPnAol EMUTESOU KTNVLATPLKN
EUTIELPOYVWHOOUVN OE ATIOOTACH QVATIVONG, KAaA-
Alepywvtag peyaAUTePn SLayVWOTLKY) EUTILOTOOU-
vn Kat Bonbwvtag Toug va Statnpolv éva uPnAo
eminedo mepBaidng.

EAG@pPUVGH TOU (POPTOU Epyaciag Twv
KTNVLATpwV Kal evioxuon tng PuxLkng
eveiag

H e€ouBévwon twv KTnVLdtpwy elvat €va gupewg
aVayVWPLOPEVO {ATNHA OTOo €MAyyeAPa Kal n In-
Aelatplkn pmopel va Sladpapatioel KaBOPLOTLKO
pOAo oTNV avakou@Lon amo To Ayxog TIoU CUVSE-
€TAL PE EVa ATIALTNTLIKO poOpTOo epyactiag. H apou-
ola evog ouvepydtn TNAELOTPLKAG TIOU VA TIAPEXEL
OUPBOUAEUTLK 08 SUCKOAQ TIEPLOTATLKA PELWVEL
TO YVWOTIKO OPTIO TWV ETIAYYEAPATLWY, ETILTPE-
TIOVTAG TOUG va Tpooeyyl{ouv TNV €pyacia Ttoug
HE oagr kal eotlacpévn vootportiia. Avabetovtag
OUVOETEG TIEPLTTTWOELG OE ELSLKOUG TIOU PTTIOPOUV
Va TIPOCWPEPOUV TLG YVWOELG TOUG €€ ATTOOTACEWG,
oL ktnviatpol amoktouv tn Suvatdtnta va Lepap-
XOUV ATTOTEAECPATIKOTEPA TLG EPYACLEG TOUG KAL VA
€AaXLOTOTIOLOUV ToV Xpodvo Tou £oSsliouv yla va
ap@LOBNTOUV TLG BEPATIEUTLKEG ATTIOWATELG,.

H Umap€n plag aflomiotng mnyng yLa cupBou-
AEUTLKN UTTOpPEL €TTloNG va BEATLWOEL TNV LOOPPO-
Tila JETagU emMayyeAPATLKNG KAl TIPOOWTILKNAG (WNG,
Bonbwvtag toug Ktnviatpoug va atobavovtal o
QOWOAELG OTLG ATIOPACELG TOUG YLA TLG UTTOBEDELG
ToUG. MNa TTapddeLypa, Qv €vag KALVIKOG LaTpog Sev
elvat olyoupog yLa ta emdpeva Bripata otn Stayet-
pLon pLag meplmtwong xpoviag VEQPPLKAG VOoOU, N
mpdéofacn otn ocUPPBOAR €VOG VEQPOAOYOU HEOCW
TNAElATPLKAG PTIOPEL va TIPOCPEPEL OXL HOVO Ka-
Bosnynon aAAd kat npepia. Autr n Sopn emLtpé-
TIEL OTOUG LATPOUG va avabétouv euBuveg ubnAou
KLVSUVOU O€ EUTILOTOUG EPTIELPOYVWHOVEG, HELWVO-
VTag To alodnua amopdvwaong Kat evicxuovtag tTnv
ETIAYYEAPATLKN LKavoTtoinon.

ZuvexnG HAONoN Kal EMAYYEAPATLK
avdanrtugn

H evowpdtwon tng tnAelatpLkng otnv KabnuepLvn
TIPOKTLKI TIPOOWEPEL €TLONG OTOUG KTNVLATPOUG
ouvexelg ukalpieg padnong, L8lwg og TOAUTIAO-
KEC TIEPLTITWOELG TIOU aTIaLToUV ouveyn SLaxelpLon.
MoM\ol Ttdpoxot TNAELATPLKAG TIPOCPEPOLV Soun-

Editorial

motely, veterinarians gain the ability to prioritize
tasks more effectively and minimize the time spent
second-guessing treatment decisions.

Having a trusted resource for consultation can
also improve work-life balance by helping veter-
inarians feel more secure in their case decisions.
For instance, if a clinician is uncertain about the
next steps in managing a chronic kidney disease
case, having access to a telemedicine nephrolo-
gist’s input can provide not only guidance but also
peace of mind. This structure allows practitioners
to delegate high-stakes responsibilities to trusted
experts, reducing feelings of isolation and enhanc-
ing professional satisfaction.

Continuous Learning and Professional
Growth

Incorporating telemedicine into daily practice also
offers veterinarians continuous learning opportu-
nities, particularly in complex cases that require
ongoing management. Many telemedicine provid-
ers offer structured feedback, case reviews, and ed-
ucational resources, creating an environment that
promotes professional development. Through case
consultations, general practitioners gain exposure
to specialized knowledge, such as recent advance-
ments in diagnostics or novel treatment protocols,
effectively broadening their skill set over time.

Moreover, the flexibility of telemedicine allows
practitioners to access these learning opportu-
nities on their own terms, at their convenience.
This approach to learning can be particularly ad-
vantageous for veterinarians in general practice
who may not have time to attend conferences or
partake in formal continuing education programs
regularly. Instead, the insights they gain from tele-
medicine consultations can serve as a practical,
ongoing education tool that enriches their clinical
abilities.

Fostering a Collaborative Veterinary
Ecosystem

A well-established telemedicine provider serves
as an extension of the veterinary team, creating a
network of shared knowledge and mutual support.
This collaborative model benefits not only individ-
ual practitioners but the veterinary industry as a
whole, fostering a culture of connectivity and team-
work. Instead of feeling isolated when confronted
with challenging cases, veterinarians can now tap
into a community of experts who share a commit-
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ApBpo cuvtaéng

HEVN avatpo@odoTnan, avaoKOTIOELG TTEPLOTATL-
KWV KOl EKTTALSEVUTIKOUG TIOPOUG, SNULOUPYWVTAG
€va TEPLRAAOV TIoU TIPoWBEl TNV emayyeAPaTLkA
avamntuén. Méow tNG CUPBOUAEUTLKAG yLd Ta Tie-
PLOTATLKA, OL yevikol Latpol amoktolv €kBeon ot
€EELSIKEUPEVEG YVWOELG, OTIWG TIPOoWaTeC eEEALEELG
otn Stdyvwon 1 véa TipwtokoMa Bepamelag, Steu-
pUVOVTAC ATIOTEAECUATIKA TLG SEELOTNTEC TOUG HE
TNV TIapo&0 Tou Xpovou.

ErumA€ov, n eveht&la tng TNAELOTPLKNAG ETILTPETTEL
OTOUG ETIayYyEAPATIEG Va €X0UV TIPOOBACH O€ QUTEC
TLG EUKALPLleg pABNOoNG PE Toug SLkoUG Toug Opoug
Kat Tnv Aveor| Toug. Autr n TipocgyyLon otn Jaen-
on prmopel va eivat dlaltepa eMWEEANG yLa Toug
KTNVLATPOUG TIOU QAOKOUV YEVLKN LATPLKA KAl Ol
oTtoloL PTtopel va pnv €xouv xpovo va TIapaKoAOU-
BoUV TOKTLKA CLUVESPLA ] VA CUPPETEXOUV OE ETIL-
onpa Tpoypdppata cuveXL{OPeVNG ekaideuong.
AvT’ auTtoU, OL YVWOELG TIOU aTtoKToUV amod TLg ou-
veSpleg TNAElATpLKAg Popolv va XpnolPeloouV
WG €va TIPAKTLKO, CUVEXEG epyaleio ekmtaiSeuong
TIOU EUTTIAOUTLZEL TLG KALVLIKEG TOUG LKAVOTNTEG.

MpowOnon evog cuvepyaTLKkoU KTNvLATPL-
KoU OLKOOUGTAHATOG

‘Evag KaBlepwPEVOG TIAPOXOG TNAELATPLKAG A£L-
Toupyel WG TIPOEKTAON TNG KTNVLATPLKAG OpASag,
Snuloupywvtag éva SIKTUO KOLVNG yvwong Kat
apotBatlag uttooTRPLENG. AUTO TO CUVEPYATLKO |O-
VTEAO WPeAEL OXL JOVO TOUG PEPOVWHEVOUG ETtay-
YEAPATIEG OAAA KAl TOV KTNVLAOTPLKO KAASO OTo
oUVOAO TOU, KAAALEPYWVTAG PLd KOUATOUpPA CUVEE-
OLPOTNTAG KAl opadLkig epyaciag. Avtl va atoBd-
VOVTAL ATTOPOVWHEVOL OTAV EPYOVTAL AVTLPETWTIOL
HE SUOKOAEG TIEPUTTWOELG, OL KTNVLATPOL PTIOPOUV
TA¢ov va aloTioloouV pLd KowOTNTa EUTIELPO-
yVWpOVWY Tou potpadovtal tn §€opeuon yua dpt-
otn ppovtida Twv achevwv.

H Suvapikn aAAnAemiSpacn PETAEL TwV KTNVLA-
TPWV OTO LATPELO KAl TWV ATIOPOAKPUCHEVWY ELSL-
KWV TNAELlaTPLKNG Slaopalilel 0Tl KABe TEplTTw-
on Tpooeyylletal pe OAOKANpwWHEVN Texvoyvwola.
AUTI N Cuvepyaoia EMLTPETEL OTOUG KTNVLATPOUG
va mapgxouv @povtida udnAng moldtntag, eubu-
YPAUULLOPEVN PE TLG AELEG TNG OUPTIOVETLKNG, TEK-
pNpLwpévng Beparelag. To amotéAeopa elval éva
TILO OUVEKTLKO, UTIOOTNPLKTLKO OLKOCUOTNHA OTIoU
oL KAwvLkol Latpol 6Awv Twv emEdSwy ouvepydlo-
VTAL yLa va BEATLWOOUV TNV EPTIELPLA TWV ACBEVWVY
Kal va BEATLLO0UY Ta amoTeAéopata.

ment to excellence in patient care.

The dynamic interplay between in-practice vet-
erinarians and remote telemedicine specialists
ensures that each case is approached with com-
prehensive expertise. This partnership allows vet-
erinarians to deliver high-quality care, aligning
with the values of compassionate, evidence-based
treatment. The result is a more cohesive, support-
ive ecosystem where clinicians at all levels work in
concert to enhance the patient experience and im-
prove outcomes.

Conclusion

The role of telemedicine in veterinary care is ex-
panding, providing essential support that extends
beyond radiology and diagnostic imaging. As a vi-
tal part of the veterinary team, telemedicine allows
general practitioners to access specialized knowl-
edge, improve diagnostic accuracy, and deliver
high-quality care in-house, while also alleviating
some of the mental strain associated with complex
case management. By partnering with a trusted
telemedicine provider, veterinarians can elevate
their practice’s capabilities and ensure a support-
ive, collaborative environment that enhances both
patient outcomes and clinician well-being. In this
evolving landscape, telemedicine is more than a
remote service-it is a lifeline for veterinarians seek-
ing to deliver the best possible care, backed by ex-
pertise and a commitment to continuous improve-
ment.

Dr. Magda Gerou-Ferriani DVM, CertSAM,
DipECVIM-Ca, MRCVS

EBVS and RCVS Recogised Specialist in Small Animal
Medicine

Founder and CEO of Veterinary Specialist Advice -VSA-

www. Veterinaryspecialistadvice.com
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Zupmépacpa

O pOAOG TNG TNAELATPLKNG OTNV KTNVLATPLKN Tepi-
BaAn emektelveTal, TIAPEXOVTAG OUCLACTLKI UTIO-
oTAPLEN TIOU eKTEVETAL TIEPA ATIO TNV AKTLVOAOY(a
KAl TN SLayVWOTLKN ameLtkovion. Q¢ {wTkd PEPOG
TNG KTNVLATPLKNG OPASAG, N TNAELATPLKN) ETILTPETIEL
OTOUG YeVLKOUG LaTpoUG va g€xouv TpdoBacn ot
€EELSIKEUPEVEG YVWOELG, VA BEATLWVOULV TN SLayvw-
OTLKN akpiPBeLa Kal va Ttapéxouv povtida uPnAng
TIOLOTNTAG OTOV XWPO TOUG, VW TIapAAnAa ava-
KouwiCeL amo pépog TNG YuxLKAG eTLBApUVONG TTIOU
ouvséetal pe tn Slayelplon TTOAUTIAOKWVY TIEPLOTA-
TIKWV. Zuvepyalopevol Pe Evav a&LOTILOTO TIAPOYO
TnNAglatpLkng, oL ktnviatpol pmopolv va avapab-
ploouv TLg SuvatoTNTEG Tou Latpelou TOUG Kat va
€€ao@aAioouv €va UTIOOTNPLKTLKO, CUVEPYATLKO
TiepLBAAAOV TToU BEATLWVEL TOCO TN SLaXELpPLON TWV
aoBevwy {Wwv 000 Kal TNV €unPepla TwV KALWL-
KWV. € AUTO TO €EEALOCOPEVO TOTILO, N TNAELATPLKA
elval KATL TIEPLOCOTEPO ATIO HLA ATIOPAKPUCHEVN
utnpeota - elval pla cavisa cwtnplag yla toug
KTNVLATPOUG TIOU EMLSLWKOULV Va TIAPEXOUV TNV Ka-
AUtepn Suvatn TeplBaAyn, uttootnpllopevn amo
TeEXVoyvwola kal §€opeuon yla cuvexn BeAtiwon.

Dr. Magda Gerou-Ferriani DVM, CertSAM,
DipECVIM-Ca, MRCVS

Avayvwplopévn €8Ik6¢ otnv Iatpikn) Mikpwv Zwwv
amo 1o EBVS kat to RCVS

ISpUtpia kat SteuBivwy oupBoudog g
Veterinary Specialist Advice -VSA-
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H BAevvoknAn tng xoAndoxou KUGTNG
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The gallbladder mucocele in dogs
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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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H BAgvvoknAn tng xoAndoxou KUGTNG

NEEeLg eupeTnpiou: BAevvokAAn, AaoTiwdng xoAr, pri&n xoAndoxou KUOTNG, XoAN&0X0G KUOTN,

XOAOKUGTEKTOMN

MeSH keywords: mucocele, biliary sludge, gallbladder rupture, gallbladder, cholecystectomy

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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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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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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NepiAnyn
Ewcaywyn

H YAWOOLKN) HETATOTILON TWV PHOVIPWY KUVOSOVTWY
NG KATW yvabou amoteAel pla apketd ouxvr op-
Bodovtikny Slatapayry otov okUAo. fta aitia ou-
pmepAauBAvovTal O0SOVTIKEG 1)/KAL OKEAETLKEG
OVWHOALEG, EVW EUTIAEKOVTAL OUYYEVELG Kal ETTl-
KTnToL Ttapayovtes. To ocuvnBEéotepo altio glvat n
Tapapovh Twv VEOYLAWV KuVoSovIwy. H katdota-
on autn ymopel va TipokaAécel Sucyayia, OLEAOp-
poLd, TPAUPATIONO TWV OUAWV TNG avw yvadou
Kat Tou BAgVVOYOVOU TNG OKANPNG UTIEPWAG, AAAA
OKOMA KAl TOU 00TOU KAl vad 08nyr|ogL € OTOUATO-
PLILKO ouplyylo. OL TEXVLKEG ATIOKATAOTAONG TOU
TpoPApatog Slakpivovtal O€ XELPOUPYLKEG Kal
opBodovtikeg. H e€aywyr) Tou Kuvodovta tng KATw
yvdbou amoTteAel TNV TILO CUXVI XELPOUPYLKN AUoN,
amoteAel OPWG PLa EMWEUVN EMEPPACN HE TEXVLKN
SUCKOALO KalL OTepel €va AELTOUPYLKA ONUAVTLKO
SévtL amd tnv oSovtoyula.

YALKA Kot péBodot

Ytnv mapouoa PEAETN avapépovtal ol opBodovtt-
KEG TEXVLKEG TIOU Xpnolpoto|enkav kat n egeAL-
&n 15 TEPLOTATIKWY YAWOOLKNG PETATOTILONG TWV
KATW KUVOSOVTWY OKUAWV TIOU TIPOCKOULOTNKAV

Abstract
Introduction

Lingual displacement of the permanent mandib-
ular canines is a common orthodontic disorder in
dogs. Causes include dental and/or skeletal abnor-
malities, while congenital and acquired factors are
also involved. The most common cause is retention
of deciduous canines. This condition can lead to
dysphagia, hypersalivation, and trauma to the gin-
giva of the maxilla and the mucosa of the hard pal-
ate, even the bone itself, leading to the formation
of an oronasal fistula. Treatment can be surgical or
orthodontic. The most prominent type of surgery is
the extraction of the mandibular canine. However,
it is a painful and technically demanding operation,
which deprives the dentition of a tooth of great
functionality.

Material and methods

In this study, the implemented orthodontic tech-
niques and follow-up of 15 cases of dogs that were
referred to the clinic, for lingual displacement of
the mandibular canines, are described. The tech-
niques used were: a) the crown extension of the
mandibular canines and b) the inclined plane of
acrylic resin that was placed on the maxilla. In ad-
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otnv KAWLKA. OL TEXVIKEG NTAV: ) N EMLUAKUVON
NG HUANG TWV KUVOSOVTIWY TNG KATW yvabou kat
B) To KekALWEVO emimeSo amd akpuALKr pntivn To
ottolo TomoBeTrBNnKe oTNV Avw yvabo. ETitkouptkd
NG TPWING peBOSOU, avaloywg PE TNV LSLalte-
pOTNTA TOU KABE TEPLOTATLKOU, Xpnolpotolron-
KE EAOOTLKN 0pBodovtikn aAucida oe cuvSuacuo
pe opBodovtikd aykUALA. Z€ OAOUG TOUG OKUAOUG,
OTIOU OL VEOYLAOL KUVOSOVTEG TTapEpevay, Tipaypa-
ToTIoLRONKE apXLKA N e§aywyr| TOUG.

AmoteAéoparta

H mpwtn péBodog mpaypatomol)dnke o€ 13 Tept-
OTATLKA PE TToo0oTo emituyiag 100% TooooTo TToU
OUPQWVEL e TN Stebvn BLBAloypapia Tpooepo-
VTAG PELWHEVEG QVETILOUPNTEG TIAPEVEPYELEC OTOV
okUAo. ‘Opolo Ttooooto emituxlag elxe n emkou-
PLKI) TEXVLKN N oTtola epappdoTNKE OE 2 amod TOUg
13 okUAOUG. H 8eUtepn péBoSoG XpnoLpotiotifnke
o€ 2 OKUAOUG PE TI0000TO eTittuxiag 50% kabwg n
ETIAVATOTIONETNON TNG CUOKEUNG O€ €Va €K TWV SUO
TIEPLOTATIKWY TIPOKAAECE PBOPA KAl amokaAun
TOU TOU TIOAYOU Tou S0ovTLoU.

Zudntnon

Ev KatakAelSL, n emhoyn TG KatdAAnAng Beparmeu-
TIKAG pEBOSOU oellel va elval eEatopikeupevn,
€VW N ouvepyaoia tou aoBevoug Kat n katavonon
€K PEPOUG TOU LSLOKTNTN TWV LELALTEPOTATWY TNG
opBodovtikng Bepameiag elval {WTKAG onuactag
yla TNV €KBacn Tou TEPLOTATIKOU.

dition to the first method, depending on the speci-
ficity of each case, an elastic orthodontic chain was
used in combination with orthodontic brackets. In
all dogs with retention of deciduous canines, ex-
traction was performed first.

Results

The first method was used in 13 cases with a 100%
success rate, a percentage that agrees with pub-
lished international literature, offering reduced
complications to the dog. Similar success rate was
documented with the additional technique which
was used in 2 of the 13 dogs. The second method
was used in 2 dogs with 50% success rate, since the
re-implantation of the device in one of the cases,
led to damage and revelation of the pulp.

Discussion

In conclusion, the choice of the appropriate ther-
apeutic method must be individualized, while the
patient’s cooperation and the owner’s understand-
ing of the particularities of orthodontic treatment
are vital for the outcome of the case.

NEEELG eUpETNPLOL: YAWOOLKI) PHETATOTILON, KUVOSOVTAG, 0pBOSOVTLKI), OKUAOG

MeSH keywords: lingual displacement, canine, orthodontics, dog

Etcaywyn

H yAWOOLKI HETATOTILON TWV KUVOSOVTWV TNG KATW
yvabou, €ivat pla ocuyvry opBoSovtikry avwpaAia
OTOUG OKUAOUG. AlTLO QUTG TNG KN QUOLOAOYLKNG
OUYKAELONG pTtopel va glval pla 08ovVTiKn ) oKeAe-
TWKA avwpaAia i kat cuvsuacpog Ttoug. Eppavile-
TAL AUPOTEPOTIAEUPA OANA KAl ETEPOTIAELPA, EVW N
MN @uoloAoyLkn B€on tou kuvoSovta tapouctlale-
Tat ouvnRBwg otn péviun oSovtoguia aA\a pTtopet
va gPYaviotel Kal otn veoylhr). EpmAékovtal KAn-
povopLkol 600 Kal emiktntol mapayovteg (Oakes
& Beard 1992, Furman & Niemiec 2013, Kim et al.
2015, Storli et al. 2018, Peruga et al. 2022). Mmopstl
Va EPPAVLOTEL 08 OAEG TLG PUAEG TWV OKUAWVY, OLWG

Introduction

Lingual displacement of mandibular canines is a
common orthodontic anomaly in dogs. Causes of
this kind of malocclusion can be a dental or skeletal
abnormality or a combination of them. It appears
bilaterally or unilaterally, while the abnormal posi-
tion of the canine usually occurs in the permanent
dentition, but can also appear in the deciduous
one. Hereditary as well as acquired factors are in-
volved (Oakes & Beard 1992, Furman & Niemiec
2013, Kim et al. 2015, Storli et al. 2018, Peruga et al.
2022). It can occur in all breeds of dogs, but most
often occurs in the dolichocephalic breeds Vizsla
and Weimaraner, as well as in the small and dwarf
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OUXVOTEPA EPPAVIZETAL OTLG SOALXOKEPAALKES PU-
A\ég Vizsla kat Weimaraner, kaBw¢ Kat otLg Pikpo-
OWEG KAL VAVOOWHUEG PUAEG (Oakes & Beard 1992,
Caiafa 2019).

Y€ (PUOLOAOYLKI] OUYKAELON, OL KUVOSOVTEG TNG
Kdtw yvdbou TapspPaNovtal O0Tto PECOSOVTLO
Sldotnpa, peta&u tou Tpltou TopEa TNG Avw yva-
Bou kat Tou avw kuvdSovta Xwplg va pxovtal o
ETAPN HE TOUG HOAOKOUG LOTOUG ) Ta Sévtia. ‘Otav
0 €vag ) Kat oL SU0 KUVOSovTeG petatomidovtal
YAWOOLKQ, TOTe pmopel va TpokAnBel tpauvpartt-
OMOG TwV OUAWV TN Avw yvabou, tou BAevvoyo-
VOU TNG OKANPAC UTIEPWAG, TWV YELTOVIKWY S0-
VTLWVY, 0AAG 0KOMA KAl TOU TOPLKOU 00TOU KAl TOU
00TOoU TN¢ dvw yvabou, Katdotaon Tou PTtopeL va
0o8nynoeL og otopatoppvikd cuplyylo. O tpau-
HaTLOPOG TIPOKAAEl PAgypovr), TIOVO KAl €vTovn
Suoyopla oto {wo téoo Katd Tn pdonon tng tpo-
PG 000 Kal 0€ TIABNTIKEG KLVAOELG TOU OTOPATOG.
AKOWN, pTopel va o8nynoeL og TIEPLOSOVTLKN Kal
0€ EVS0S0VTLKI VOOO TWV EUTIAEKOPEVWV SOVTLWVY,
0€ KATAypata Twv Sovtlwy, o€ Slatapayr tng ava-
TTUENG TWV yvabwv Kat o€ xpodvio Ttdvo (Verhaert
1999, Bannon & Baker 2008, Legendre & Stepaniuk
2008, Kim et al. 2015, Storli et al. 2018). l'a tnv €&a-
AEWPn TWV TTAPATTAVW CUPTITWHATWY €£XOUV TIEPL-
YPOAWEL TIOAEG XELPOUPYLKEG aAAA Kal opBodovtt-
KEG TEXVLKEC.

XELPOUPYLKA, avapepovTal TIoLkIAeG peBodol Be-
pareiag OTwg N EKTOPN TUHATOG TWV OUAWV TOU
HECOSOVTIOU SLACTAHATOC HETAED TOU AVW KUVO-
Sovta Kat Tou Tpitou Topéq, Tou Sivel pdoBaon
OTOV PETATOTILOPEVO KUVOSOVTA TNG KATW yvabou
va €pBel otn @uololoylkrp tou Béon (Surgeon
2005). H e€aywyr} Tou KuvOSovTa TIoU TIPOKAAEL ToV
TPAUMATIOPO ATTOTEAEL PLa LKAVOTIOLNTLKY AUon, N
XELPOUPYLKN EMEPRAON OPWE EPPaVICEL APKETEC Te-
XVLKEG SUOKOALEG KAl PETEYXELPNTLKO TIOVO. AKOUN,
oL KUVOSOoVTEG TNG KATW yvabou amoteAolV otn-
PLKTIKA S6vTLa yla To 00td TG yvabou kabwg n
pia toug amoteAel To 80% TNG EYKAPOLAG SLATOUNG
NG KAtw yvabou otnv Teploxn. EmumAéoy, n anw-
A€La TOU S0OVTLOU QUTOU CUVSEETAL HE OLEAOppOLA
KaBwWG Kal pe tnv mtwon tng yAwooag (Furman &
Nieniec 2013, Legendre & Reiter 2018, Storli et al.
2018). EVAANOKTLKI) XELPOUPYLKI TEXVLKI OTIOTEAEL
0 AKPWTINPLACHPOG TUAMATOC TNG HUANG TOU METa-
TOTILOPEVOU SovTloU Kat n (wtikn Bepameia tou
TIOAPOU. ATtALTE(TAL WOTO0O, KATAAMNAOG aKTL-
VOAOYLKOG €EOTIALOPOG KAl TOKTLKOL €maveAeyyol
yla tn emBeBaiwon tng {wtkotnTag Tou Sovilol
(Legendre 1994, Luotonen et al. 2014, Legendre &
Reiter 2018).

H opBodovtikn eméuBaon mpaypatomoleital
otn péviun odovtopula, evw Ba TPEMeL va ekmat-

Orthodontic movement of mandibular canine tooth in dogs

breeds (Oakes & Beard 1992, Caiafa 2019).

In normal occlusion, the mandibular canines are
located in the interdental space, between the third
maxillary incisor and the maxillary canine, without
contacting the soft tissues or teeth. When one or
both canines are displaced lingually, then inju-
ry can occur to the maxillary gingiva, hard palate
mucosa, adjacent teeth, and even the incisor and
maxillary bone. This condition can lead to an oro-
nasal fistula. The injury causes inflammation, pain
and intense discomfort to the animal, both during
chewing of food and passive movements of the
mouth. Furthermore, it can lead to periodontal and
endodontic disease of the involved teeth, tooth
fractures, impaired jaw development and chronic
pain (Verhaert 1999, Bannon & Baker 2008, Legen-
dre & Stepaniuk 2008, Kim et al. 2015, Storli et al.
2018). Many surgical and orthodontic techniques
have been described to eliminate the aforemen-
tioned clinical signs.

Surgically, various treatment methods are re-
ported, such as resection of part of the interdental
gingiva between the upper canine and the third in-
cisor, which allows access to the displaced mandib-
ular canine to come into its normal position (Sur-
geon, 2005). The extraction of the canine causing
the injury is a satisfactory solution, but the surgical
procedure presents several technical difficulties
and post-operative pain. Moreover, mandibular
canines are supporting teeth for the jaw-bone, as
their root makes up 80% of the cross-section of the
mandible in the area. Additionally, the loss of this
tooth is associated with hypersalivation, as well as
tongue drop (Furman & Nieniec 2013, Legendre &
Reiter 2018, Storli et al. 2018). Amputation of part
of the crown of the displaced tooth and vital pulp
therapy are alternative surgical techniques. How-
ever, appropriate radiographic equipment and reg-
ular rechecks are required to confirm the vitality of
the tooth (Legendre 1994, Luotonen et al. 2014,
Legendre & Reiter 2018).

The orthodontic operation is carried out on the
permanent dentition, while the dog’s owner should
also be trained. Orthodontic appliances can be ei-
ther mobile or fixed. Various devices are used after
assessment and planning of the tooth movement
path. An inclined plane orthodontic device, fixed
to the maxillary teeth, can be used, which can be
constructed by the surgeon with self-curing cold
polymerization acrylic resin, but also by a dental
technician made of acrylic material or metal after
taking impressions of the maxillary teeth and the
maxilla. In addition, this category includes devices
that consist of a combination of orthodontic hooks
and elastic orthodontic chains. Also, a combination
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SeVETAL KAl O LSLOKTATNG TOU OKUAOU OTnV po-
vtida twv opBoSovtikwv UALKKwY. OL opBodovtt-
KEG OUOKEUEG PTTOopoUV va elval elte Knteg elte
aKlvNTeG. ALGWOPEG CUOKEUEG Xpnotpotololvtal
KaToTilv a&LoAdynong Kal TIPOYPAUUATIONOU TG
Topelag petakivnong tou Sovtiol. Mmopel va yivel
XPron opBoSOVTLKAG CUCKEUNG KEKALUEVOU ETTLTTE-
Sou Tou otabepoTtoteital ota Sévtia Tng Avw yva-
Bou, to otolo pmopel va kataokeuaotel amd tov
enepPBalvovta pe automoAupePL{OPEVN OKPUALKNA
pntivn Yuxpou oAupepLopol, aAAd Kal amo 08o-
VTOTEXVITN Ao aKpUALKO UALKO 1) PETAANO, petd
amo tn ARPn amoTUTIWHATWY TWV SOVTLWV TNG AVW
Kal TnG KAtw yvdabou. EmumAéov, otnv katnyopla
QUT QVNAKOUV CUCKEUEG OL oTtoleg amoteholvtal
amo cuvsuaop6 0pBOSOVTIKWY ayKLoTpWVY Kat eAa-
OTIKWV opBodovtikwv aluciSwv. Emiong, pmopet
va xpnotpgomolnBel cuvduaopdg TwyV TIAPATIAVW
TEXVIKWY. OL 0TaBEPEC KATAOKEVEC lval otabepd
TIPOCSEPEVEG OTNV ETILPAVELA TNG 0SOVTLKAG ada-
pavtivng. H eméktaon Tou pAKoUG TtnG HUANG Tou
HETATOTILOPEVOU KUVOSOoVTA E TN XProN PWTOoTIo-
AUpEpLlOPEVNG akpUALKNG pntivng amoteAel pLa
EVOAMOAKTLKA TEXVLKN n omola Tapéxel otabepn
malntkry SUvapn OToV TEPLOSOVTLKO CUVSEGHO
(Surgeon 2005, Furman & Nieniec 2013, Kim et al.
2015, Angel 2016, Storli et al. 2018).

TKOTIOG TNG epyaciag autng, elval n mapouaciaon
pLag oeLpAg TIEPLOTATIKWY YAWOOLKIG HETATOTILONG
TWV KLVOSOVTWY TNE KATW yvabou, Ta omola avtt-
HeTwTloTNKav Pe tn Bonbela twv 0pBoSovTikwy
TEXVLKWV TIOU TIEPLYPAPNKAV OTNV ELOAYWYH.

YAwKa kat pgBosdol

Aekamévte oKUAOL TIpooKopioTnKav yla Stepelvn-
on otnv KAwLkr amod to ZemtépPpLo Tou 2021 pexpl
tov OKTwPplo tou 2022. TN PEANETN CUMTIEPLANR-
PONKav TIEPLOTATLKA 0TA OTtola ElYav Kataypawel:
N QUAI, TO QUAO, TO CWHATLKO BAPOG, N KALWVLKN
€LKOVA KaL N KATAOTAON TNG OTOHATLKNAG KOWOTN-
TAG KATA TNV TIPOOKOPLON Twv oKUAWVY. To KUPLO
alTLo TIPOCKOMLONG NTAV OL TIAPAPEVOVTEG VEOYIAOL
KUVOSOVTEG, AAAA Katd tnV KAWVLKN g&€taon Sart-
oTwONKe OTL o€ OAA Ta (WA UTIAPXE YAWOOLKH HETA-
TOTILON TWV HOVLHWVY KATW KUVOSOVTWV. ETILTIAEOV,
€lxe kataypapel n xeLpoupyLKn emepBaocn, av anat-
Touvtayv, Kal N 0pBoSoVILK TEXVLKNA N oTola Xpn-
OLJOTIOLBNKE OTO KABE TIEPLOTATLKO, OL ETILTTAOKEG
OTIOU UTINPXQV Kal N TEAKA €kBacn toug. ‘OAot ot
okUAoL emaveEetalovtav TAKTLKA, EVW N TEAEUTALA
ETILKOLVWVIA PE TOUG LSLOKTATEG TOUG Elxe TTpaypa-
totolnBel TOUAAXLOTOV 6 PNVEG PETA TNV OAOKAN-
pwaon NG 0pBOSOVTLKNAG PETAKIVNONG TWV HOVIHWY
KUVOSOVTWVY NG KATw yvadou.

of the techniques mentioned can be used. Fixed
appliances are firmly attached to the surface of
dental enamel. Extension of the crown of the dis-
placed canine using light-curing acrylic resin is an
alternative technique that provides stable passive
force to the periodontal ligament (Surgeon 2005,
Furman & Nieniec 2013, Kim et al. 2015, Angel 2016,
Storli et al. 2018).

The present study presents a case series of man-
dibular canines lingual displacement, treated with
orthodontic techniques described in the introduc-
tion.

Materials and methods

Fifteen dogs were presented for clinical exami-
nation at the Clinic between September 2021 and
October 2022. Cases were included in the study if
breed, sex, body weight, clinical picture and con-
dition of the oral cavity at the time of presentation
were recorded. The main reason for the presenta-
tion was the retention of deciduous canines; how-
ever, following clinical examination, all animals
were found to have a lingual displacement of the
lower permanent canines. In addition, the surgical
and orthodontic techniques used, complications,
and outcomes were recorded. All dogs were re-ex-
amined regularly, and the last communication with
the owner was available for at least six months af-
ter the completion of orthodontic movement of the
mandibular permanent canines.

In all of the cases, a series of procedures tests
were carried out in order to decide the appropri-
ate treatment plan. Firstly, according to the own-
er, medical history was recorded, including details
regarding the dog'’s food and oral hygiene, as well
as its behavior. Subsequently, a clinical and dental
examination was performed with the dog awake.
The stage of dentition, permanent, juvenile, or
mixed and the type of occlusion of dental arches
were recorded according to Gorrel’s (2004) classifi-
cation, which takes into account: the symmetry of
the crown, the position of the maxillary and man-
dibular incisors, the occlusion of the canines, the
alignment of the premolars, the occlusion of the
premolars/molars and the position of each tooth.
Finally, a blood sample was taken for the hema-
tological and biochemical investigation of the an-
imal’s general health.

After examination with the animal awake, all
animals underwent a thorough examination of
the oral cavity under general anesthesia. After ob-
taining the results of the pre-anesthetic check, the
animals were anesthetized, the periodontium was
checked with the periodontal probe, and intraoral
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Y& OAO TA TIEPLOTATIKA AKOAOUBAONKE pla oet-
pa SLaSIKaoLWV KAl TIPAYUATOTIOWONKE pLa oeLpd
€E€TAOEWY, WOTE VA ATIOWAOLOTEL TO KATAAANAO
ox¢éLo Beparnelag oe kABe mepimtwon. ApxLKa, Ka-
Taypd@nKke €va TIAAPEG LOTOPLKO PE AETITOPEPELEG
OXETIKA PE TNV TPOQN KAl TN OTOPATLKI UYLELVN
TOoUu OKUAOU, OAAG Kal TN CUPTIEPLYPOPA Tou, CU-
PWVa PE TOV LSLOKTATN Tou. AKoAoUBwG, Tipaypa-
TOTIOLNONKE N YEVLKA KALVLKI KOL N 0SOVILATPLKN
e&€taon pe To OKUAO o€ gypriyopon. Kataypdgnke
To 0TAdlo NG odovrowulag, POVIUNG VEOYWAAG N
MLKTNAG, 0 TUTIOG GUYKAELONG TWV 0SOVTIKWY ppay-
MWV cUPPWvVa Pe tnv Katdtagn tng Gorrel (2004),
n omola AapBavel utmoyn: T cuppeTpla TNG Ke-
(PAANG, Tn oxéon PeTagl Twv TOPEWV TNG Avw Kal
NG KATW yvdbou, Tn oUYKAELON TWV KUVOSOVTWY,
TNV UBLYpPAPPLON TWV TIPOYOUPLWY, TN CUYKAELON
TWV TIPOYOUPLwV/you@iwy Kat tn B£on Ttou Kabe
Sovtlou. Téog, TTpaypatoToLBnke atgoAndia yia
TNV ALPOTOAOYLKN Kat BLoxnuikr Slepelivnon tng
YEVLKNG Lyelag Tou {wou.

Metd tnv €&étaon pe to (WO Ot gypryopon, o€
OAa ta {wa akolouBbnoe evSelexng Eétaon tng
OTOMATLKNG KOWOTNTAG UTIO YeVIKN avaicbnoia.
Metd amo tn AfPn Twv AmOTEAECHUATWY TOU TIPO-
avaloBntikou eAéyyou, xopnynbnke ota acBevn
(wa avaicbnota, eAéyxBnke to TEPLOSOVTLO ME
TV TepLodoviiky PAAN Kat Afgenkav evéooto-
Hatlkd akTwoypapnuata Pe tn xprion ynelakou
mAakLsiou No 2. Ze 6A\a ta {wa xopnynonke mpoa-
valodntk aywyr pe Se€uedetoptdivn 150 pg/m?
(Dextomidor 0,5 mg/ml, Orion Corporation Orion
Pharma, Finland), n eykatdotaon tng avaiobnoiag
TIPAyHaATOTIOW|BNKE PE TN XOPHyNon TPOTIoPOANG
1 mg/kgzB (Propofol 10 mg/ml, Fresenius Kabi
AG, Germany) svw n Slatpnon €ywve Pe xopnyn-
on Loophoupaviou (Iso-Vet 1000 mg/g, Piramal
Enterprises limited, Ireland) o o&uyovo, petd amod
TomoBEtnon evéotpaxelakol cwAnva. Mpw Tnv
€vapén tng Stadikaoiag Tou xelpoupyeiou, otoug
oKUAOUG otoug omoloug Tipaypatomodnke e€a-
YyWyr TIAPAPEVOVTWY VEOYLAWVY, XOopnynénke pn
OTEPOELSEG AVTLPAEYHOVWSEEG KAl EPAPHUOOTNKE
oteAexlala avalobnola Tng TEPLOXNAG PE CUVSU-
aopod Awsokaivng/adpevaiivng. Ma tnv egaywyn
TWV VEOYLAWV KUVOSOVTWVY ETIAEXBNKE N XELPOUP-
YIKN TEXVLKN €Eaywyng HeE Tn Snuloupyia Kpnuvou
SlknV pakéNou Kat pe T Bonbela amokoANTipa
TIEPLOCTEOU ATOKOAANBNKE 0 BAEVVOYOVO(G aTIO TO
mepldoteo. H ekpodxAeuon Tou SovtloU Tpaypato-
TIoONKe e pOXAO €EKTLKNG TUTIOU Luxator kat o
KPNHVOG CUPPAYPTNKE PE HOVOKAWVO ATIOPPOYroL-
MO pappa 4/0, pe aTAEG XWPLOTEG PAPEG,.

ra TNV avTPETWIILON TG YAWOOLKNG PETATOTIL-
ONG TWV KUVOSOVTWY Xpnotpotolndnkav 2 pédo-

Orthodontic movement of mandibular canine tooth in dogs

Elkova 1. MwootkA petatémion tou Katw Se€ol kuvdSovta (404) (A),
Eméktaon tng pUANG Tou Katw Se€Lol kuvosovta (404) (B).

Figure 1. Lingual displacement of the right mandibular canine (404) (A),
Crown extension of the right mandibular canine (404) (B).

ELKOVA 2. TAWOOLKA HETATATILON TOU KATW apLotepol kuvdsovta (304) (A),
Eméktaon tng HUANG Tou KAtw aplotepol kuvosovta (304) (B).

Figure 2. Lingual displacement of the left mandibular canine (404) (A),
Crown extension of the left mandibular canine (404) (B).

radiographs were taken using a no. 2 digital plate.
All animals were pre-medicated with dexmedeto-
midine 150 pg/m? (Dextomidor 0,5 mg/ml, Orion
Corporation Orion Pharma, Finland), induction of
anesthesia was performed with administration of
propofol 1 mg/kg BW (Propofol 10 mg/ml, Frese-
nius Kabi AG, Germany). At the same time, main-
tenance was achieved with the administration of
isoflurane (Iso-Vet 1000 mg /g, Piramal Enterprises
Limited, Ireland) in oxygen following intubation.
Prior to the start of the surgical procedure, dogs
undergoing extraction of residual deciduous teeth
were administered a non-steroidal anti-inflamma-
tory drug and regional nerve block with a combina-
tion of lidocaine/adrenaline. For the extraction of
the juvenile canines, the technique, during which
an envelope-like flap is created was chosen. With
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Sot:

H Tpwtn Atav n €MPNKUVON TWY KUVOSOVTWY
NG KAtw yvdbou (Ewkdva 1, 2). H OAN Twv KUVOSO6-
VTWV TNG KATW yvabou eTLPNKUVONKE PE YWTOTIO-
AupepLlopevn pntivn kat 8§66nke KALon, avaAoywg
NG apxLKNg B€ong Tou SoVTLoU, WOTE N ETEKTAOH
TOU KATA TN OUYKAELON TWV 0SOVTLKWY PPAYHWVY vVa
OUYKAELVEL OTO PECOSOVTLO SLaoTnua PETAEL Tou
OMOTIAEUPOU AVW KUVOSOVTA Kal TOU TpiTou Topéa.
Metd and pooeKTIKN amotplyworn, oTA\Bwon Kat
OTEYVWHA TOU PETATOTILOPEVOU S0VTLOU, TOTIOBETH-
BnKe oTNV EMLYAVELA TNG HUANG TOU aSpOoTIoLnTIKOG
Tapayovtag, EEMAUONKE Kal To SOVTL OTEYVWONKE
Kat TAAL 2T ouvEXELD, aKOAoUBNOE N epappoyn
OUYKOMNTIKOU TIapdyovia Kal O (PWTOTIOAUME-
PLOPOG TOU KAL OTN OUVEXELQ TOTIOBETABNKE Kal
pwTtoTtoAupeplotnke cUVOETN pntivn o€ OTPWOELG
Tayoug 2-3 mm, PExPL va §00el To TEAKO oxnua
KAl PAKOG TNG €MEKTAONG TOU Sovtlou. TEAOG, e
eyyAuQiSa Slapavtiov kat uaAdyapta Astavong
SLopBwBNKav oL aTtéAELEG KaL AELAVONKE TO SOVTL.

ETiikouplkd tng mapamnavw pebodou xpnoLpoToL-
NOnKe ouVSUAOTIKA KAl N TOTIOBETNON EAACTLKIG
opBoSovtikng aluoidag (Etkdva 3). H texvikn autn
XPNOLUOTIOLBNKE OE TIEPLOTATLKA OTA OTIOLd TO PE-
0080VTLO SLaotnua HETa&l Tou dvw Kuvodovta Kal
TOU Avw akpalou TopEa NTaV OTEVOTEPO TOU PUOL-
oAoyLkoU. ZTox0¢ TG HEBASoU NTav n petakivnon
TOU KLUVOSOVTA TNG Avw yvabou Tpog ta Tiow Kat
N SLavolén xwpou, WOTE va PTopEL va akoAoubn-
O€L N PETAKiVNOoN Tou KUVOSoVTa TNG KATW yvadou.
Kata tnv texvikn autr, tomobetrBnkav opbodo-
VTLKA ayKUALO O0TOV KUVOSovTa Kal 0TOV OPOTIAEU-
PO TETAPTO TIPOYOHPLO, HETA ATIO CUVEVWOT TOU HE
AETITO PETAAALKO PAPHA KAl PWTOTIOAUPEPLLOPEVN
pntivn pe Tov pwTto yop®lo. TEAOG TomoBeTOnkKe
ota Suo 0pBoSoVTLKA ayKUALa eAaoTLkh opBodo-
VTLIKA aAuoiSa aokwvtag TNV embupnti taon ywa
TNV omicOLa petakivnon Tou Kuvosova.

H &eUtepn péBOSOG TTOU XPNOLUOTIOLBNKE rTav
N péBodog tou KekALévou emumédSou (Ewkdva 4).
Katd tnv Te(ViKN autr apxlka TtomoBetnonke
aSpOoTIoLNTIKOG TTApAYOoVTaAG OTOUG TOMELG TNG Avw
yvdbou, 0Tov Kuvodovta Kal o€ KATIoLouG ard Toug
Tpoyoppioug, avaAdywg TWV ATALTHOEWY TOU
TIEPLOTATIKOU, 0 adpomolntig EemMAUBNKe Kat ta
Sovtia oteyvwonkav. ‘Emelta, tomoBetiBnke ou-
YKOAANTLKOG pwToToAUpEpL{OpEVOG TtapdyovTag
Kat TEAog pntivn Yuxpou TToAuPEPLOPOU o OAa Ta
adpototnpéva sévtia. Me tn Bonbeta eyyAupisdag
Slapdppwong pnTtvwy o€ ubela xelpoAafn xa-
HNAWV TayuTATwy Kat eyyAueidag Stapavtiou yla
Aelavon pntwwy, Sltapop@wlnke Aslo KeKALUEVO
emimedo ywviag 45°-60°, wote to SOVTL va odnyn-
Bl oto pecoddvtio Staoctnua peta&l Tou akpalou

Elkova 3. Muwootkn petatémion tou katw e€lol kuvddovta (404), otevd
pecoSOVTLO Slaotnpa Petagl tou dvw 3° topéa (103) kat Tou Guw Kuvo-
Sovta (104) (A), Emkouptkr) péBoSog pe ehaotikr) opBoSovtikr alucida oe
ouvSuacpod pe opBodovtikd aykiotpa (B).

Figure 3. Lingual displacement of right upper canine (404), narrow inter-
dental space between the upper third incisor (103) and the upper canine
(103) (104) (A), auxiliary method with elastic orthodontic chain.

ELkOVa 4. MWOoOoLKA PETATOMLON TwWV §U0 KUVOSOVTWY TNG KATW yvd-
Bou (304, 404) (A, B), KexApévo emimedo anod akpuAikn pntivn (), Me-
TAMALKO KekALEVO eTtimeSo (A).

Figure 4. Lingual displacement of the two mandibular canines (304,
404) (A, B), Acrylic resin inclined plane (C), Metal inclined plane (D).

the help of a periosteum peeler, the mucosa was
detached from the periosteum. Tooth extraction
was performed with a Luxator type extraction le-
ver and the flap was sutured with 4/0 monofila-
ment absorbable suture, with simple interrupted
sutures.

Two methods were used to treat the lingual dis-
placement of the canines:

The first was the lengthening of the mandibular
canines (Figure 1, 2). The crown of the mandibular
canines was extented with light-curing resin and
beveled, depending on the initial position of the
tooth, so that its extension would be positioned in
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AVW TOMEQ Kal Tou OPOTIAEUPOU KuvoSovTa.

METEYXELPNTIKA, KAl AVOAOYWG TWV QVayKWvy,
xopnynénkav og kAmoloug oKUAOUG yLa Alyeg npée-
PEG PN OTEPOELSN) QVTUPAEYHOVWSN QapHaka n/
KAl avTLPKpoBLakr aywyn evw o€ OAOUG TOU OKU-
Aoug xopnynBnke avtionmrtikr yéAn xAwpe&Ldivng
(Dentisept 2 mg/g, Livisto) 1 kpépa Latplkol pe-
ALoU (L Mesitran Soft 15 gr, Bioskin, EAAA8a). Méxpt
TNV enavegetaon Tou {Wou cuoTABNKE N xoprynon
HAAQKNAG TPOYNG KAL N amouyr] evacyoAnong tou
OKUAOU PE OKANPA avTikelpeva, aAA Kal n Kabnpe-
pLvn KaBapLoOTNTA TWV 0pBOSOVTIKWY KATACKEUWY,
WOTE VA PELWVETAL TO PLKPOPLAKS popTio TG TEPL-
0XNG KAl va amopakpUVovTal Ta UTIOAElPPATa TwWY
TPOPWV.

AmtoteAécpata

Aekamévte okUAOL Tipookopiotnkav otnv KAWLKN
ME LOTOPLKO TIAPAPEVOVTWY VEOYIAWY KUVOSOVTWVY
KAl TIOVOU KATd T pacnon n tn oUYKAELON Twv
080VTIKWV Ppaypwv. H nAkia Twv {Wwv KUpawvo-
Tav amod 5 pnvwv péxpl 3 etwv (péoog 6pog 12, 3
MNVWV), EVW TO CWHATIKO Bapog amd 2 péxpL 78 kg
(Stapeon twun 2,6 kg). H mAetoPneia twv okVAWY
QVNKE OE VAVOOWHEG I HIKPOCWUEG PUAEG OTIWG
Pomeranian (n @UAr Pe Tt cuXVOTEPN EPPAVLON),
Maltese, Pincher, Yorkshire Terrier kat Chihuahua.
MpooKopioTNKE WOTOCO KAl £Vag OKUAOG yLyavto-

Orthodontic movement of mandibular canine tooth in dogs

the interdental space between the ipsilateral max-
illary canine and the third incisor, during occlusion
of the dental barriers. After careful debridement,
polishing, and drying of the displaced tooth, an
abrasive agent was placed on the crown’s surface,
and then it was rinsed and dried again. This was
followed by the application and light-curing of an
adhesive agent and composite resin placement
and light-curing in layers of 2-3 mm thickness until
the final shape and length of the tooth’s extension
were achieved. Lastly, using a diamond burr and
polishing disks, the imperfections were corrected
and the tooth was polished.

In addition to the previous method, an elastic or-
thodontic chain placement was adjunctively used
(Figure 3). This technique was used in cases where
the interdental space between the upper canine
and the upper incisor was narrower than normal.
The aim of the procedure was to move the makxil-
lary canine back and open up space to facilitate the
movement of the mandibular canine. In this tech-
nique, orthodontic brackets were placed on the
canine and the ipsilateral fourth premolar after its
fusion with a thin metal suture and light-curing res-
in to the first molar. Finally, an elastic orthodontic
chain was placed on the two orthodontic brackets,
exerting the desired tension for the caudal move-
ment of the canine.

The second method used was the inclined plane

(4 Twa):

Kal Toug 4 veoyAoug
KUVOSOVTEG

(4 dogs):

4 deciduous canine teeth

(1 CWwo): 1 veoy\6 kuvdSovta dvw yvabou

(1 dog): 1 maxillary deciduous canine tooth

(3 Cwa):

VEOYIAOUG KUVOSOVTEG
avw yvadou

(3 dogs):

maxillary deciduous
canine teeth

(4 Twa): 3/4 veoythoUG KUVOSOVTEG
(4 dogs): 3/4 deciduous canine teeth

Nivakag 1. Napapévovteg veoyhot KuvoSovteg (12/15).
Table 1. Residual deciduous canine teeth.
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OWUNG YUANG - MoLpPeVLKOG Kevtpikng Aolag. H ou-
vTpLttikn TAsloneia twv {wwv Atav BnAukol
yévoug (14/15 Twa).

To KUPLOTEPO alTLO TIPOCKOMLONG TWV {WWV 0TN
KAWLKN ATavV oL TIAPAPEVOVTEG VEOYIAOL KUVOSO-
VTEG, Kabwg elyav mapapeivel og 12/15 okOAOUG.
Anté autoug, o 4/12 eiyav mapapeivel dAol ot ve-
oyw\ol Kuvosdovteg, 3/12 {wa mapoucialav mapa-
MEVOVTEG VEOYLAOUG KUVOSOVTEG TG Avw yvabou
(504, 604), evw Suo amd autd eppavidav Kal Tpo-
oBla petaromion twv 104 kat 204. e aAa 4 {wa
TIAPEPEVAV TPELG ATIO TOUG TECOEPELG VEOYLAOUG
KUVOSOVTEC €K TwV ottolwv (o€ 2: ta 504, 704, 804),
(o€ 1: ta 504, 604, 704) kat (o 1: ta 504, 604, 804)
EVW TENOG, 0€ €vav OKUAO TIAPEPEVE PHOVO €Vag VEO-
yW\6g kuvdSovtag o 604 (Mivakag 1). Ta &\a 3/15
{wa TpooKopioTNKav AOyw GAYyoug Kal HELWONG
TNG TooOTNTAG TNG TPOWNG 1 ETILAEKTLIKAG OPEENG
(avtl &npdg tpowng mpotipynon ot KovoépBa n
payelpepévo @aynto). MapdAinia, 2 amd autd ta
{wa gpavidav kat oLleEAoppoLd. TPAUPATLOHOG TwY
HOAOKWVY LOTWV TNG TIEPLOXNAG KAl N Ttapoucia eA-
Koug SlamotwBnke katd tnv §€taon tng otopartt-
KNG KOW\OTNTAG 0€ SU0 TIEPLOTATLKY, CUYKEKPLUEVA
OTNV TIEPLOX M TNG UTIEPWAG KOVTA OTOV TPLTo Topéa
Kal otov Kuvddovta. OAa ta {wa (15/15) eppavi-
{av YAWOOLKN TIAPEKTOTILON TOU KuvdSovta Tng
KATW yvabou ap@oTtePOTIAELPQ, N OTIOLA SLATILOTW-
Bnke otnv KAWLKN e&€taon.

method (Figure 4). In this technique, an abrading
agent was initially placed on the maxillary incisors,
the canine and some of the premolars, depend-
ing on the requirements of the case, the abrading
agent was washed off and the teeth were dried.
An adhesive light-curing agent, and ultimately a
cold-curing resin, were placed on all the abraded
teeth. A smooth 45°-60° inclined plane was shaped
to guide the tooth into the interdental space be-
tween the lateral upper incisor and the ipsilateral
canine using a low-speed, straight-handled resin
shaping bur and a resin grinding diamond bur.
Post-operatively, depending on the needs, some
dogs were given non-steroidal anti-inflammatory
drugs and/or antimicrobial treatment for a few
days, while all dogs were given chlorhexidine an-
tiseptic gel (Dentrisept 2 mg/g, Livisto) or medic-
inal honey cream (L Mesitran Soft 15 gr, Bioskin,
Greece). Until the recheck of the animal, it was
recommended to feed soft food, avoid chewing
hard objects, and clean the orthodontic structures
daily to reduce the microbial load of the area and
remove food residues.

Results

Fifteen dogs presented to the Clinic with a histo-
ry of retained deciduous canines and pain during
chewing or occlusion of dental barriers. The age

(11 dogs): crown extented - 100%

(11 Cwa): eméktaon KuvodOVTWY - 100%

(2 Twa): eméktacn KUVOSOVTWY Pe EAaoTLkh opBoSovtiki ahuaisa - 100%

(2 dogs): crown extented and elastic orthodontic chain placement - 100%

(2 Twa):

KEKALUEVO eTTTIESO - 50%

(2 dogs):

inclined plane method - 50%

Mivakag 2. MéBoSog TeXVIKNAG: {wa Kal TToo0oTd emLtuyiag.
Table 2. Technique method: dogs and success rates.
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AUO 0pBOSOVTIKEG TEXVIKEG Xpnolhotol|enkav
otnv mapovoa peAétn (Mivakag 2). e 13/15 me-
PLOTATLKA ETIAEXTNKE WG PEBOS0G 0pBOSOVTLKIG
Bepamelag n €MEKTACN TWV KATW KUVOSOVTWVY. To
mooootd emttuyxiag rftav 100%, evw EMIKOUPLKA
NG PeBOSOL EYaPPOOTNKE EAACTLKY 0pBOSOVTLKY
oAucida og dyklotpa o€ 2 oKUAOUG oL oTtoloL Adyw
ApPOTEPOTIAEUPNG TIPOOOLAG PETATOTILONG TWV KU-
voSOVTWY TNG Avw yvabou, eppavidav pelwaon tou
€UPOUG ToU Pecodovtiou Slaotrpatog Petagy tou
KUVOSOVTA KAl TOU Avw akpaiou topéa. Ta ayki-
OTPA KATAOKEUAOTNKAV amtd PETAALKO pdppa Kat
PWTOTIOAUPEPLLOPEVN OUVBETIK pntivn, oToug
KUVOSOVTEG KAl OTO OUPTIAEypa 4“Y Tipoyop@iwv
Kat 1%’ yoppiwv tng dvw yvdabou, ot ottoiot evwdn-
Kav PeTafu Toug Pe PETAANLKO pappa Kal (pwToTto-
AupepLlopevn pntivn emtiong. Metagl toug totobe-
™BnKe eAaotikr) aAucida, WoTte va PetakvnBouv
oL VW KUVOSOVTEG TIPOG Ta Ttiow. H péBodog ntav
ETILTUXNG KAl 0TA SU0 TIEPLOTATLKA.

H p€B0S0¢ TOU KEKALPEVOU ETILTIESOU EQAPHOOTN-
Ke 0Ta 2 evamnopeivavta TepLOTATIKA, Ta oTola Ta-
poucialav TPAUPATLOPO TWV POAGKWY LOTWV TNG
TIEPLOXNG KAl TIOVO KATA T oUYKAELON. To TTOCOOTO
emituyxlag Arav 50%. AvemlBUPNTEG TTAPEVEPYELEG
eppaviotnkav oto 100% TNG TEXVLKAG QUTNG, Ka-
Bwg €vtovn QAeypovr) TWV OUAWV KAl TOU PAev-
VOyOvOoU NG OKANPNG UTIEpWAg elxe eykataotadel
Kat ota Vo {wa PETA TNV aYalpeon TwV UALKWV.
Aekarévte pepeg apydtepa n YAeypovn autn eixe
TANPN UPECN PETA TNV amotpUywaon Kat tn otiA-
Bwon twv Sovtlwv Kat tn ovotacn KabnuepLng
PPOVTLSAC TNG TIEPLOXAG aTtd TOV LSLOKTNTN HE TNV
tomoBétnon yeAng xAwpe&Ldivng. O okUAog otov
OTIOLO ATTETUXE N TEXVLKIN QUTH, NTaV 0 pJovasikdg
ylyavtoowpng QUANG. £to {wo TomobeTrBnke ap-
XLKA KEKALPEVO ETITIESO TTIOU KATAOKEUAOTNKE OTNV
KALVLKI), TO OTIO(0 £0TI00E €V PEPEL PETA aTIO Alyeg
NUEPEG KaL eTILELOPOWONKE eMAVELANUPEVWG. Ev TE-
A€y, pETA amo AN amoTuUTWHATWY TOTIoBETHON-
KAV PETAAALKA TIPOBEPATA KATAOKEUAOHEVA ATt
oSovtoteyvitn, Ta omola 08rjynoav og Evtovn aro-
TPLPRN Kat amokAAuyn tou TTOAQoU Tou EVOG aTIo
TOUG KATW KUVOSOVTEG. Ev TéAEL, Tipaypatomolidn-
ke {wTLkr Beparela TTOAPOU PETA Ao pelwon Tou
HAKOUG TNG HUANG Tou Sovtiov, péBodog n omola
€lye potabel €€’ apyng otov L8Loktrtn Tou {wou,
AOyw Tou peyeboug tng pllag tou Sovtiol, aAAd
ekelvog elxe apvnBel. Adyw Twv peyaAwv Suvape-
WV TIOU aOKOUVTAV KAtd tn oUyKAELON Ttapoucia
TNG OUOKEUNG, TIPOKARBNKE, emtiong, SucAettoupyla
NG apBpwong kat Slatapayr tng oUYKAELONG TWV
080VTLKWV Ppaypwv.

OL okUAoL emavegetdotnkay, OMwG ATAvV TIpo-
YPOMHATLOPEVO, €Va PAVA PETA TNV a@alpeon Twv

Orthodontic movement of mandibular canine tooth in dogs

of the animals ranged from 5 months to 3 years
(mean 12.3 months), while the body weight ranged
from 2 to 78 kg (median 2.6 kg). The majority of
dogs belonged to miniature or small breeds such
as Pomeranian (the most common breed), Maltese,
Pincher, Yorkshire Terrier and Chihuahua. Howev-
er, a giant breed dog - Central Asian Shepherd -
was also presented. The vast majority of animals
were female (14/15 animals).

The main reason for the presentation to the
Clinic was the retained deciduous teeth, as they
had remained in 12/15 dogs. Of these, in 4/12 all
deciduous canines were remaining, 3/12 animals
presented with residual maxillary deciduous ca-
nines (504, 604), while two of them also had cranial
displacement of 104 and 204. In another four ani-
mals, three of the deciduous canines remained, of
which (in 2: 504, 704, 804), (in 1: 504, 604, 704) and
(in 1: 504, 604, 804) while finally, only one canine
remained in one dog, 604 (Table 1). The other 3/15
animals presented due to pain and reduced food
intake or selective appetite (preferring canned or
cooked food instead of dry food). At the same time,
2 of these animals also displayed hypersalivation.
Injury to the soft tissues of the area and the pres-
ence of ulceration was noted on examination of the
oral cavity in two cases, namely in the palatal area
near the third incisor and the canine. All animals
(15/15) had a lingual displacement of the mandib-
ular canine bilaterally, which was noted on clinical
examination.

Two orthodontic techniques were used in the
present study (Table 2). In 13/15 cases, the exten-
sion of the lower canines was chosen as an ortho-
dontic treatment method. The success rate was
100%, while as an adjunct to the method, an elastic
orthodontic chain was applied to hooks in 2 dogs
which, due to bilateral cranial displacement of the
maxillary canines, showed a reduction in the width
of the interdental space between the canine and the
upper lateral incisor. The hooks were constructed
with metal suture and light-curing synthetic resin,
on the canines and the complex of the fourth max-
illary premolar and first molar, which were joined
together with metal suture and light-curing resin
as well. An elastic chain was placed between them
to move the upper canines caudally. The method
was successful in both cases.

The inclined plane method was applied to the re-
maining 2 cases, which presented with local soft
tissue injury and pain upon occlusion. The success
rate was 50%. Undesirable side effects occurred in
100% of this technique, as severe gingival inflam-
mation and mucosa of the hard palate had set in
in both animals after the removal of the materi-
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0pBOSOVTIKWY KATAOKEUWVY Kal €EL HAVEG apyOTe-
pa. Me e€aipeon tov €va oKUAO oToV OTIol0 aTETU-
X€ n opBodovtikn Bepateia kat n oUYKAELON TOU
TIAPEPELVE PN QUCLOAOYLKH, OAd Ta uTtoAoLra {wa
gP@Aavi{av QUOLOAOYLKI CUYKAELON Kal Spactnpt-
otnta.

zugntnon

H Slatapayn tng cUYKAELONG TWV 0SOVTLKWY Qpay-
HWV KAl TILO CUYKEKPLPEVA TWV KUVOSOVTWVY Elvatl
pla apketd ouyvr) 080VToyvaBoTIpOCWTILKY avw-
paAia, n omola Tapouctadetal oe OAEG TLG PUAEG
TWV OKUAWV. H YAWOOLKN PETATOTILON TWV JOVLHWY
KUVOSOVTWVY TNG KATW Kal N mpdobla petatomnion
TWV KUVOSOVTWY NG Avw yvabou amodidetat oe
YeVETIKA TipoSLabeon (Furman & Niemiec 2013).
H Tapapovr] Twv veoyl\wv KuvoSovtwy, n pelwon
TOU pecoyvablkol xwpou petafu twv SUo nuLpo-
plwv tng Katw yvdbou, o Bpaxuyvablopdg Kat n
avion avdmtugn twv sVo nuipopiwy TNG KATW yva-
Bou eival ta 1o cuyva altia TG YAWoOoLKNAG PETa-
TomoNg Twv Kuvoddvtwv (Kim et al. 2015, Angel
2016, Storli et al. 2018, Peruga et al. 2022). Mpow-
pn SLayvwaon TG PN QUOLOAOYLKAG BE€aNG TWV Ku-
VOSOVTWVY TNG KATW yvabou UTIopEL EVSEXOUEVWG
va mpaypatomnolnBel evw to {Wo PEPEL aKOpaA Ve-
oy} oSovtopula, aAAA KUPLWE PETA TNV évapén
NG avatoAng tTwv POVIPWY KuvoSovtwy (Caiafa
2019). Ot LSLOKTATEG OKUAWY VAVOOWHWY Kal Mi-
KPOOWHWY QUAWV Ba TIPETIEL VA EVNPEPWVOVTAL
€yKalpwg yLa tnv mapapovi Twv VEOYIAWV §0VTLWV
Kat Tnv mlavdtnTa pn QUOLOAOYLKNG GUYKAELONG
TWV KUVOSOVTWY Kal €KElvVOL PE Tn Oglpd Toug Ba
TIPETIEL VA eKTTALSEVOUV TO {WO TOUG, WOTE va &¢-
XETAL TAKTLKNA €E€TAON TNG OTOPATLKAG KOWAOTNTAG.
Evw O6AoL oL okUAOL oL oTtolol CUPTIEPLARYONKaV
oTN MEAETN EPPAVIaV YAWOOLKI TIAPEKTOTILON TWV
KATW POVIPWVY KuvoSovtwy, og 9 amd autoug Sla-
TILOTWONKE KAl TIAPAPOVH] TWV KATW VEOYWAWV KU-
voSovTwy. e U0 amod ta 15 {wa GUVUTIPXE Kal
TPOoOLa PETATOTILON TWV AVW KUVOSOVTWY. To
amoTEAECHA AUTO elval CUPPWVO PE EKElVA AAAWVY
gpsuvntwv (Bannon & Baker 2008, Peruga et al.
2022), étL ouyvn] attia Tng aBoAoyLknG aUTAG Ka-
Tdotaong elvat n Tapapovr Twv VEOYIAWY KUVOS0-
VTWV N N kaBuotépnon tng eEaywyng Toug, TapoTL
€XOUV aVaTEIAEL OL HOVLPOL KUVOSOVTEG. EVOXAnon
Katd tn pdonon Kat Katd TG TabnTIKEG KLV OELG
NG KATw yvabou, oleNoppola Kal pelwaon tng To-
0oOTNTAG TNG TPOCAAPBAVOPEVNG TPOWYNC EUPA-
vilav 3/15 okOAOUG, VW O0TOUG UTIOAOLTTOUG 12 oL
LSLoktrTeG Sev elyav apatnprjosL KamoLa petapo-
ARy oTn oupTEpLYopd Tou {wou. H YAwooLKr peta-
TOTILON TWV KUVOSOVTWY TNG KATW yvabou propel

als. Fifteen days later, the inflammation had com-
pletely subsided after the teeth were extracted and
polished, following daily care of the area, with the
application of chlorhexidine gel by the owner. The
dog in which this technique failed was the only gi-
ant-breed dog. The animal was initially fitted with
a clinice-made inclined plane, which partially broke
after a few days and was repeatedly repaired. Fi-
nally, after taking impressions, metal incline planes
made by a dental technician were placed, which
resulted in severe abrasion and exposure of the
pulp of one of the lower canines. In the end, vital
pulp treatment was performed, following the re-
duction of the tooth’s crown length, a method that
had been initially suggested to the owner of the
animal due to the size of the root of the tooth, but
he refused. Due to the large forces exerted during
occlusion in the presence of the appliance, joint
dysfunction and disruption of occlusion of dental
barriers also occurred.

The dogs were re-examined as scheduled one
month after the removal of the orthodontic struc-
tures and six months later. With the exception of
one dog in which orthodontic treatment failed and
occlusion remained abnormal, all other animals ex-
hibited normal occlusion and activity.

Discussion

Disruption of the occlusion of the dental arch-
es and, more specifically, of the canines is a fairly
common dental-maxillofacial abnormality, which
can occur in every breed. Lingual displacement of
mandibular permanent canines and cranial dis-
placement of maxillary canines are attributed to
genetic predisposition (Furman & Niemiec 2013).
Retention of deciduous canines, reduction of the
intermaxillary space between the two halves of
the mandible, brachygnathism, and unequal de-
velopment of the two halves of the mandible are
the most common causes of lingual displacement
of the canines (Kim et al. 2015, Angel 2016, Storli
et al. 2018, Peruga et al. 2022). Early diagnosis of
the abnormal position of the mandibular canines
could be potentially carried out while the animal
still has a juvenile dentition but it mainly happens
following the eruption of the permanent canines
(Caiafa 2019). Owners of miniature and small breed
dogs should be informed in time about the retain-
ing of the deciduous teeth and the possibility of
malocclusion of the canine teeth, and they, in turn,
should train their animals to tolerate regular oral
cavity examinations. While all dogs included in the
study showed lingual displacement of the lower
permanent canines, 9 of them also had retention
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VA TIPOKAAECEL TPAUHPATLOHNO TWV PHOAAKWY LOTWV
™G TepLoxng (twv oVAWV TwV SOVTLWV TNG AVW
yvdbou, tou BAevvoyovou Tng oKANpPnG UTEPWASG
TIou pTtopel va o8nyrnoeL akopn Kat otn SnuLoup-
yla otopatoppvikol cuplyyiou), BAGBN oto 18Lo
1o 86vTL (amotpLn), kataypa, Ev8080VTLK VOC0G),
0AAG Kal ota Sovtia Tng avw yvadou, Kabwg Kat
SuoAeLtoupyla tng kpotaoyvadikng Stapbpwong.
OL Ttapamavw KATaoTACELG lval oUXVA EMWSUVEG
yla To {wo TOO0O0 KaTd TLG EVEPYNTLKEG OO0 KAl Katd
TLG TTAONTIKEG KLVAOELG TNG KATW yvaBou (Surgeon
2005, Kim et al. 2015, Storli et al. 2018). ¥ 2/15 oKU-
Aoug Slamiotwbnke kata tnv e€€taon g otopa-
TIKAG KOWAOTNTAG TPAUPATIONOG Tou BAEVvVoyovou
NG oKANPNG UTEpWAg Kat oto éva (wo Tapatn-
prBnke €TmioNng €AKOG OTNV TIEPLOXN ETIAWYNG TNG
KOPU®NG TNG HUANG tou Sovtlol pE to PAsvvoyod-
vo. Asutepoyevelg TaBOAOYLKEG KATAOTACELG OTIWG
OTOPATOPPWILKO ouplyylo, €VSOSOVTLKI VOOOC,
amotpLBn Sovtlwv Sev Stamotwlnkav o kavéva
amod ta {Wa TIoU CUPTIEPIANYONKaV ot PEAETN.
MBavwg n amoucia SEUTEPOYEVWV KATAOTACEWV
OTIWG OL TTAPATIAVW oXETIETAL PE TO VEQPO TNG NAL-
Klag Twv {Wwv TNG PHEAETNG, KaBwg otnv TAeLoYn-
@pla Toug TpookoploTnkav o NAkKia 5-7unvwv. €
autn TNV nAkkia Sev eixe oAOKANPWOEL N €kpuon
TOU POVIPOU Kuvoedovta, Kat N HUAN Tou Kuvoso-
vta Sev €XEL TO TAAPEG PAKOG TNG, HE AMOTEAECHA
va PNV TIPOKAAE(TAl TPAUPATLOPOG KATA TLG KLVN-
O€LG TNG yvdabou.

3TN 8K pag PEAETN POVO OE éva TIEPLOTATLKO
Tpaypartotot|Bnke {wtikr Bepareia Tou TOAPoU
peTd amd peiwon tou UYoug TG HUANG Tou &o-
vTLoU. £T0 OKUAO auto £lxe TiponynBel tpoomdbeLa
METOKIVNONG TWV METATOTILOPEVWY KUVOSOVTWVY
0TN PUOLOAOYLKN TOUG BEan, PE TN XPron KEKALUE-
VOU ETLTTESOU aTIO AKPLALKO UALKO Kabwg emiong
og 8eUTEPO XPOVO TOTIOBETNON PETAAALKOU KEKAL-
pévou emuméSou. Adyw amotuylag kat Twv duo au-
TWV peBOSwv ouotnBnke n {wtikr Bepamela tou
TIOAPOU OTIWG avaepetal kat otn BLBAoypapia
(Furman & Niemiec 2013, Legentre & Reiter 2018).

OL 0pBOSOVTIKEG ETEPPATELG €XOUV WG OTOXO
TNV amoKatdoTaon TG YUOLOAOYLKNG GUYKAELONG
TWV 080VTLKWY PPayPwyV, eVw gV 08nyouv otnv
amwAeLa Kdarmolou SovtLoU 1 TUnHatog Tou. Na va
ETILXELPIOEL O KALVLKOG TETOLOU €(80UG ETEURATELG
Ba mpémel va AapBdvel utto Py Tou TIoANOUG Ttapd-
YOVTEG OTIWG, N NAkia tou acBevoulg, to péyebog
¢ piag Tou Sovtlou Kal TG KATw yvabou, av
UTIAPXEL ETIAPKNG XWPOG 0TO HecoSdvTLo Stdotnua
Tou Kuvddovta TG avw yvdabou kat Tou Tpitou To-
HEa, KaBwg Kal €dv o L&LoKTNTNG pTopel va elvat
OUVETING o€ 0,TL Tou {NtnBel kat étL Katavoel tLg
ONMHAVTLKEG TEXVIKEG SUOKOALEG TWV PEBOSWY au-

Orthodontic movement of mandibular canine tooth in dogs

of the lower deciduous canines. In two of the 15
animals, cranial displacement of the upper canines
was also diagnosed. This result is in line with those
of other researchers (Bannon & Baker 2008, Peruga
et al. 2022), that a frequent cause of this patholog-
ical condition is the retention of the deciduous ca-
nines or the delay in their extraction, even though
the permanent canines have erupted. Discomfort
during chewing and during passive movements of
the mandible, hypersalivation, and a decrease in
the food intake were present in 3/15 dogs, while
in the remaining 12, the owners had not noticed
any changes in the animal’s behavior. The lingual
displacement of the mandibular canines can cause
injury to the soft tissues of the area (the gingiva of
the maxillary teeth and the mucosa of the hard pal-
ate, which can even lead to the creation of an oro-
nasal fistula), damage to the tooth itself (abrasion,
fracture, endodontic disease), but also in the teeth
of the maxilla, as well as dysfunction of the tempo-
romandibular joint. The above conditions are often
painful for the animal during both active and pas-
sive mandibular movements (Surgeon 2005, Kim et
al. 2015, Storli et al. 2018). In 2/15 dogs, an injury to
the mucosa of the hard palate was found on exam-
ination of the oral cavity and in one animal an ulcer
was also documented in the area of contact of the
tip of the tooth’s crown with the mucosa. Second-
ary pathological conditions such as oronasal fistu-
la, endodontic disease, and tooth attrition were not
found in any of the animals included in the study.
Probably, the absence of secondary conditions,
such as the previous, is related to the young age
of the study animals, as the majority of them pre-
sented at the age of 5-7 months. At this age, the
eruption of the permanent canine is not complete,
and the crown of the canine is not at its full length.
Therefore, no injury is caused during the move-
ment of the mandible.

In our study, vital pulp treatment was performed
in only one case after a reduction of the height of
the tooth’s crown. In this dog, an attempt to move
the displaced canines to their normal position was
made, with the use of an inclined plane made of
acrylic material, as well as, at a later stage, the
placement of a metal inclined plane. Due to the fail-
ure of both of these methods, the vital treatment of
the pulp was recommended, as mentioned in the
literature (Furman & Niemiec 2013, Legentre & Re-
iter 2018).

Orthodontic operations aim to restore the nor-
mal occlusion of the dental arches, while they do
not lead to the loss of any tooth or part of it. In or-
der to attempt such operations, the clinician should
take into account many factors, such as the age of
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Twv ota {wa. MeAéteg oTov AvBpWTIO OTIWG KAl OTO
OKUAO €8€l€av OTL PETA amd TNV Aoknon HEYaAwY
SUVAPEWVY KaTA TNV 0pBOSOVTLKN PETAKivnon Twv
SovTlwv 1 o€ uTEPPOALKA ypriyopn Metakivnon
TouG pTtopel va TIPokANBel ev6080VTIKY VOCOG N
aTIOPPOYPNOELG TNG 08OVTLKNG ouatag. MNa to Adyo
auto Ba TpEmeL ol aobevelg oToug oTtoloug £xouv
mpaypatorotnBel opBodovtikég emepPacel va
TapakoAouBouvTtal KALVLKA aAAG KAl AKTWVOAOYLKA
amo e&eldikeupévo mpoowTkd. (Hong et al. 2008,
Kim et al. 2015, Villaman-Santacruz et al. 2022). Ot
0pBOSOVTIKEG CUOKEUEG TTApapéVouV oto {wo ato
2-6 €BSOPASEG, avaloywg e TNV €EEALEN TNG peTa-
Klvnong tou SovtLou.

TNV SWKN pag PEAETN O 2 TIEPLOTATLKA Xpnot-
potioliBnke 0pBOSOVTLIKI OCUCKEUN KEKALUEVOU
EMUTESOU OTa Sovtla tng dvw yvabou. H xprion
TWV KEKALPEVWY eTiMESWVY €lte aKPUALKWV Eelte
METAAMLKWVY €lval EUPEWG YVWOTH OTNV KTnvLatpL-
K BBAloypapia yla TEPLOCOTEPO aATIO TPLAVTA
xpovia. Ol KATAOKEUEG AUTEG OL OTIOLEG ouvrBwg
OUMTIEPIAOMBAVOUV TOV TIPWTO 1] KAL TOV SeUTEPO
TIPOYOHPLO, TOV KUVOSOVTA Kal ToV TPLTo fi/KkaL Tov
SeUTEPO TOopEA TNG Avw YvABou, £X0LV WG 0TOXO TN
Snuloupyia evog KEKALPEVOU ETILTESOU, OTO OTIo(0
Ba TpookpoUeL 0 KuvoeSovtag TNG KATW yvadou
kat Ba oAloBaivel Tipog tn PuCLoAoyLKr BEon oU-
YKAELONG. Z€ pla TETOLA KATAOKEUN aglotolouvtat
oL SUVAELG TTOU acKouvTal Katd tn pdonon, Wote
va PetakvnBel o kuvdSovtag tng KAtw yvadou
0Tn YUOLOAOYLKN Tou B€on. Meyaln mpoooxn Ba
TIpETEL va Slvetal otov TPOTOo ToTobETNONG TWV
OUOKEUWV, KaBw¢ pmopel va mapepmodiosl tnv
avamtuén tng yvabou (Surgeon 2005). EmumAgov,
ouxvl avermBuuntn TapevépyeEla NG HEBOSOU
autng elvat n onpaviikol Babpol ouAltda Kat
(PAEYHOVI] TOU BAEVVOYOVOU TNG OKANPAG UTIEPWAG
ota onpela Tou €pyovtal og MAPr HE TO AKPUAL-
KO UALKO. AuTO oupBatvel Adyw TG oCUCCWPEUONG
HIKPOBLOKNG TIAAKAG KAl UTIOAELPPATWY TPOPWV
METAEU TWV PAAGKWY LOTWV KAl TOU aKPUALKOU
UALKOU. To BoupTolopa TNG KATAOKEUNG KAl N KAatd
TO SuVaTOV ATIOPAKPUVON TNG MIKPOPLAKNG TIAG-
KOG KAl TWV UTIOAELPPATWY TWV TPOPWV aTtd TOUG
L8LoKTATEG, AAAA KaL N TOTIOBETNON AVTLONTITIKWY
OKEUAOPATWY CUHBAAOUV ONPAVTIKA OTOV EAEYXO
™G pAeypovng (Pavlica & Cestnik 1995, Surgeon
2005, Bannon & Baker 2008, Furman & Niemec
2013). ®Aeypovr] TwV OUAWV KAl TOU BAevvoyo-
VOU TNG OKANPNG UTIEPWAG EPPAVIOTNKE KAl OTA
U0 TIEPLOTATLIKA OTa oTiola YpnoLpoTIoLBnkKe n
HEBOSOG auT yla TNV QVILPETWTILON TNG YAWOOL-
KNG TIAPEKTOTILONG TWV KATW KUVOSOVTWY. OTwg
TpoavaepObnKe, 0To €va amo Ta SU0 TTEPLOTATIKA
N pEB0SOC ameTUXE Kal TEALKA TIpaypaToTiolOnke

the patient, the size of the tooth’s root and the
mandible, whether there is sufficient space in the
interdental space of the maxillary canine and the
lateral incisor, as well as whether the owner can be
consistent in what is asked of them and that they
understand the significant technical difficulties of
these methods in animals. Studies in humans as
well as in dogs have shown that following the appli-
cation of large forces during the orthodontic move-
ment of the teeth or when teeth are moved too
quickly, endodontic disease or tooth substance re-
sorptions can occur. For this reason, patients who
have undergone orthodontic operations should be
monitored clinically as well as radiologically by spe-
cialized personnel (Hong et al. 2008, Kim et al. 2015,
Villaman-Santacruz et al. 2022). The orthodontic
devices remain in the animal for at least 2-6 weeks,
depending on the progress of tooth movement.

In our study in 2 cases an inclined plane ortho-
dontic appliance was used on the maxillary teeth.
The use of either acrylic or metal inclined planes
has been widely known in the veterinary literature
for more than thirty years. These structures, which
usually include the first or second premolar, the
canine and the third and/or second incisor of the
maxilla, aim to create an inclined plane, on which
the canine of the mandible will impinge and slide
towards the normal position during occlusion.
With such a construction, the forces exerted during
chewing are used to move the mandibular canine
to its normal position. Great care should be taken
in the way the appliances are placed, as it can inter-
fere with the growth of the maxilla (Surgeon 2005).
In addition, a frequent side effect of this method is
the significant degree of gingivitis and inflamma-
tion of the mucous membrane of the hard palate
at the points that come into contact with the acryl-
ic material. This occurs due to the accumulation
of microbial plaque and food debris between the
soft tissues and the acrylic material. Brushing the
structure and, if possible, the removal of microbial
plaque and food residues by the owners, as well as
the application of antiseptic substances, contribute
significantly to the control of inflammation (Pavli-
ca & Cestnik 1995, Surgeon 2005, Bannon & Baker
2008, Furman & Niemec 2013). Inflammation of the
gingiva and mucosa of the hard palate occurred in
both cases, in which this method was used to treat
the lingual displacement of the lower canines. As
mentioned earlier, the method failed in one of the
two cases, and ultimately, crown amputation and
vital pulp therapy were performed. This dog, was
the only giant breed dog, and presented to the clin-
ic at the age of 18 months, when the eruption and
development of the dentition was complete. The
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OKPWTNPLAOPOG TNG MUANG Kat (wTikn Beparmeia
ToU TIOAYOU. O OKUAOG aUTOG, NTAV O POVASLKOG
ylyavtoéowpng QUANG, Kal TIPOOKOPLOTNKE otnv
KAWLKN o€ nAkia 18 pnvwy, 6Tav n avatoAr] Kat n
avamtuén tng odovtoguiag sixe oAokAnpwOel. Ot
Suvapelg ou ackolvtav ota SOVTLa, TIPOKAAW-
VTOG TOOO KATAOTPOYr| TOU AKPUALKOU UALKOU TNG
OUOKEUNG, 000 Kal amotpLPn Kat armokaAuyn tou
ToA@oU Tou Kuvodovta. H emhoyr| tng peBoSou
Sev Tav n evdedelypévn Aoyw tng nAkiag, Tou ow-
patikoU Bapoug tou {Wou Kal TOU PIKOUG TG TAR-
pwg Stamhaopévng pidag tou Sovtiou. Opwg, OTIwG
Tpoavawepbnke, n PEBoSog emAexOnke Aoyw dp-
VNoNG TOU LSLOKTHATN OTNV TEXVLKN TNG PElwong Tou
MRAKOUG TNG MUANG Tou S0oVTLoU, WOTE va amotpa-
el 0 CUVEXNG TPAUPATLOPOG TOU BAEVWOYOVOU TNG
UTIEPWAG attd TOV YAWOOLKA TIAPEKTOTILOPEVO KU-
vodovta tng KAtw yvabou, o otolog TipokaAoUoe
€VTOVO TIOVO Kat Sucayia oto {wo.

H eméktaon tng HUANG TOU KUVOSOVTA TNG KATW
yva@bou pe QWTOTIOAUPEPLOPEVN CUVOETLKA pn-
tlvn elval pla TeXVLKA TIoU XpnoLyomoleital otnv
KTNVLATPLKY KAWLKA Tipdén ta teAheutala eikoot
xpovia. To peyebog kal n KateuBuvon TG ETEKTA-
ONG TIOLKIAAEL AVOAOYWG TWV AVAYKWVY TOU KABE Tie-
plotatikoU. Kat otn pébodo autr| a§lomolovvtal ot
SuvapeLg TTou ackouvTal ota §6vTLa Katd tn Paon-
on, OTIWG KAl OTO KEKALPEVO ETTiTES0. TUPPWVA PE
Toug Storli et al. (2018), n péBoSog TNG EMEKTACNG
NG PUANG €xeL TIOAU KOAQ aTtoteAéopata akopa
Kal og Sovtia Ta omola €xouv coBapr) YAWoOLKN
HETATOTLON. AOYW TNG PUONG TNG KATAOKEUNG KAl
TNG ONHAVTLKA PLKPOTEPNG TIOCOTNTAG UALKWVY TIOU
XPNOLUOTIOLOUVTAL YLd TNV ETEKTAON TNG HUANG,
TIPOKAAOUVTAL TIOAU ALYOTEPEG AVETILOUPNTEG Ta-
pevépyeleg. Emiong, Sev emnpealetal n pucloloyt-
K avamtuén g yvadou, Kabwg oL ETTEKTACELG SeV
EMLEPOUV OTLG AUENTLKECG YPAMHES TWV yvaBwv. ETit-
TIAE0V, QV UTTAPYEL OWOTOG OXESLAOHOG TNG ETIEKTA-
ong, owotr Stapdpywaon kat Aslavon tng pntivng,
Sev tpavpatifovtat ot paiakol Lotol Tng EPLOXNG.
MeydAn mpoooxr Ba Tpemel va Sivetal katd tnv
agaipeon tng eméktaonc, KaBwg pumopel va ipokAn-
Bel Latpoyevng BAGBN 1 Kat KATaypa EMUTAEYUEVO
f KN tou SovtioL (Surgeon 2005, Storli et al. 2018,
Caiafa 2019). Ztnv mapovoa peAétn Sev umnpée
TPAUMATIOPOG TWV PHOAAKWY LOTWV CE Kavéva aro
Ta 13 TIEPLOTATLKA OTA OTtola XpnolUoTIowOnKE N
TEXVLKN aUTNA Kat Sev Tpaupatiotnkav ta sévtia
Katd tnv agaipeon twv UAKwv. Map ‘0Aa autd,
o€ 2/13 TEPLOTATIKA N EMEKTACN QTIOKOAANBNKE.
210 1° TIEPLOTATLKO N ETEKTACN ATIOKOAANBNKE pLa
eBSopdda petd TNV tomoBETnon, Kal Enavatoro-
BeTrONKe. ZTO 2° TEPLOTATIKO N ATIOKOAANON €yL-
ve otnv 3" €BSopasda peta tnv tomobEtnon. TNV

Orthodontic movement of mandibular canine tooth in dogs

forces exerted on the teeth caused both the de-
struction of the acrylic material of the device as well
as the abrasion and exposure of the canine pulp.
The method chosen was not appropriate due to the
age, body weight of the animal, and the length of
the fully developed root of the tooth. However, as
mentioned above, the method was chosen due to
the owner’s refusal to be applied the reducing the
length of the crown technique, in order to prevent
continuous injury of the palatal mucosa, severe
pain and dysphagia of the animal.

Mandibular canine crown lengthening with
light-curing composite resin is a technique that has
been used in veterinary clinical practice for the past
twenty years. The size and direction of the length-
ening varies according to the needs of each case. In
this method, the forces exerted on the teeth during
chewing, as well as on the inclined plane, are also
utilized. According to Storli et al. (2018), the crown
lengthening method has very good results even in
teeth that have severe lingual displacement. Due
to the nature of the construction and the signifi-
cantly smaller amount of materials used to expand
the crown, there are far fewer unwanted side ef-
fects. Also, the normal growth of the mandible is
not affected, as the lengthening does not affect
the growth lines of the jaw-bones. In addition, if
the design, the shaping and the grinding of the
lengthening is correct, the soft tissues will not be
injured. Great care should be taken when removing
the extension, as iatrogenic damage of the tooth
stractures or even tooth fracture with or without
pulp exposure may occur (Surgeon 2005, Storli et
al. 2018, Caiafa 2019). In the present study, there
was neither soft tissue or teeth injury during ma-
terial removal was observed in any of the 13 cases
in which this technique was used. However, in 2/13
cases, the extension was detached. In the 15t case
the extension detached one week after placement,
and was repositioned. In the 2" case, the detach-
ment occurred in the third week after placement.
On clinical examination of the second animal, the
displacement of the canine was found to be satis-
factory and in a normal position and thus it was not
repositioned. The success rate of the method in the
present study is 100% and is in agreement with the
work of Storli et al. 2018, in which it is stated that
this method has a very high success rate.

In two of the cases in which mandibular canine
crown lengthening was performed, it was deemed
necessary to place additional orthodontic brackets
and elastic chains to move caudally the maxillary
canines. This movement was deemed necessary
as the interdental space between the lateral inci-
sors and the maxillary canines was very small, and
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KAWVLKN €E€taon tou Seutepou {wou PBpednke OTL
N HETATOTILON TOU KUVOSOVTA ATAV LKAVOTIOLNTLKN
KAl o€ (UOLOAOYLKN BEon Kal £TOL SEvV EMAVATOTIO-
BetriBnke. To TOCOOTO emLtu)lag tng pEBOSoU oTNV
Tapouoa PEAETN avépxetal oto 100% Kal Epyetal
O€ oupPwvia Pe TNV epyacta twv Storli et al. 2018,
otnv omola avagépetat 6tL N pEBoSog autn €xeL
TIOAU peydAa TocooTd eMLTUXLAG.

Ye SVo amd ta mepLoTatikd ota omola mpaypa-
TOTIOLNONKE €MEKTAON TNG MUANG TWV KATW KUVO-
Sovtwy, kpibnke amapaitnto va tomobetnBolv
emunpdobeta opBoSovTikd aykUALa Kal eAACTLKA
oAucida, yla Tn PETakivnon Twy avw KUvosovTwy
Tpog ta miow. H petakivnon autr kpibnke ama-
paitntn kabwg to pecoddvtio Sidotnua petafu
TWV TPTWV TOPEWV KAl TWV KUVOSOVTWY TNG avw
yvdbou ntav ToAU HPLKPO Kal gV UTIHPXE O ama-
paitnTog XWPOog yla Tn OUYKAELON TWV KATW Ku-
voSovtwyv. H xprion tng opBoSOoVTIKAG EAACTLKNG
aAuoidag yla tnv petakivnon evdg Sovtiol pmopet
va xpnotpototnBel ite WG amokAelotikr) opbodo-
VTLKI TEXVLKN €lTE 0 ouUVEUAOUO PE KATToLa GAAN
TEXVLKN. H tdon katd tnv tomobetnon tng elvat
TOON wote va TpokAnBel otadlakny petakivnon
Tou Sovtloy, XWPLG KATaoTPOWYn TOU TEPLOSOVTL-
KoU ouvdéopou. H aluoiSa tomoBeteltal site oe
opBoSovTikd aykUALa Tou epTiopiou fj o€ LSLokata-
OKEUEG amd QWTOTIOAUHEPLLOPEVN CUVOETLKNA pN-
tivn Kal HETAAALKO pappa, PeTa&l Tou Kuvodovta
Katl ouvnBwg U0 CUVEVWHEVWY HE OKPUALKO UALKO
Kal JETaMALKS pappa Sovtiwy (Cai et al. 2015, Kim
et al. 2015, Legendre & Stepaniuk 2008). tnv te-
XVLKA autn aratteital kabe 2-3 eBSopdadeg arayr)
NG EAAOTLKNAG aAucidag, kaBwg oto Staotnua autod
XAVEL TNV EAAOTIKOTNTA TNG. Ma KABe emavatoto-
Betnon amnatteltat cuvnBwg ToUAdYLOTOV NPEPNON
tou Jwou n/kat yevikry avawodnoia. Kat ota svo
{wa n petakivnon Atav emtuxnc, oto éva {wo n
€AAOTLKN aAuoida €ottace Petd tn 21 tomobEtnon
NG, OPWG TO HECOSOVTLO SLaotna Atav 1én enap-
KEG yla TNV PeTakivnon tou Kuvodovta tng KATw
yvdbou, omote apatlpebnkav ta aykUAla Kat Sev
emavatomoBeTrBnke n aAucida.

JUMTIEPACHATIKA, N KATAAANAN opBoSovTikn Te-
XVLKN B0 TIPETIEL Va ETIAEYETAL PETA ATIO EVSEAEXT
€f€taon TG oTopatikhg KOWOTNTAg KAl Tng ou-
YKAELONG TWV 080VTIKWY PPayPwy, VW Ba TIpemeL
va AapBdavovtat uttoyn to peyebog Tou okUAoU, N
NALKLO TOU Kat N SuvatdTnTa ToU LELOKTATN VA aKo-
AoubnoeL TG anapaitnteg odnyleg yLa tn wpovtisa
TWV 0pBOSOVILIKWY KATACKEUWV. ZUPPWVA HE TA
QTOTEAECPATA TNG TIAPOUCAG PEAETNG, N HEBOSOG N
oTtola 08rynoe o€ OAA TA TIEPLOTATLKA OE ETILTUXN
€kBaon Atav n €mMéEKTaon tng PUANG TwV KUVOSO-
VTWV, EVW EPPAVLOE EAQLOTEG ETILITAOKEG. Mapdia

there was not enough space for the correct occlu-
sion of the lower canines. The use of orthodontic
elastic chain to move a tooth can be used either as
an exclusive orthodontic technique or in combina-
tion with another technique. The tension during its
placement is enough to gradually move the tooth,
without destroying the periodontal ligament. The
chain is placed either in commercial orthodontic
brackets or in-house constructions of light-curing
synthetic resin and metal suture between the ca-
nine and usually two teeth joined with an acrylic
material and metal suture (Cai et al. 2015, Kim et
al. 2015, Legendre & Stepaniuk 2008). The elastic
chain is necessary to be changed every 2-3 weeks,
as during this time it loses its elasticity. Any repo-
sitioning usually requires at least sedation of the
animal and/or general anesthesia. In both ani-
mals, the movement was successful in one animal,
the elastic chain broke after its second placement,
but the interdental space was already sufficient to
move the mandibular canine, so the brackets were
removed, and the chain was not repositioned.

In conclusion, the appropriate orthodontic tech-
nique should be chosen after a thorough exami-
nation of the oral cavity and the occlusion of the
dental arches, while taking into account the size of
the dog, its age and the ability of the owner to fol-
low the necessary instructions for appropriate care
of the orthodontic devices. According to the results
of the present study, canine crown lengthening led
to a successful outcome in all cases, with minimal
complications. However, the method was applied
only in small or medium-sized dogs aged less than
one year, and probably this selection increased the
success rate.
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EmepBATIKEG TEXVIKEG JE OTOXO TN Oepameia Twyv
OUYYEVWYV Kapolomafeiwy tTwv {wwv cUVTPOWIAg
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Review

Interventional procedures for treatment of congenital
cardiac disease in small animals

Mavropoulou A. DVM, Ms, PhD, MRCVS, Diplomate of the European College of Internal Medicine (Specialty of Cardiology), RCVS Recognized

specialist in Cardiology, Plakentia Veterinary Clinic

MepiAnyn

OL SL08epULKEG KAPSLONOYLKEG eTEPPRACELG Eeki-
vnoav otnv KINVLatplkr emotiun to 1970 kat
amo TOTE KAl OTN CUVEXELA TO eSO AUTO EPPAVL-
o€ aflohoyn €EENLEN. ZTIG PEPEG PaG Elval EQLKTO
€va peyalo eUpog amod emePBACELG, OL OTIOLEG TiE-
pLAapBavouv tn SLa0TOA PE PTIOAOVAKL KAl TNV
ToToBETNON PETAAALKOU ayyelovdpBnka (stent)
OE TIEPLTITWOELG OTEVWONG TwV PaABlSwv | twv
HeydAwv ayyeiwv, tn oUYKAELON CUYYEVWV ayyeL-
OKWV QVWHOALWY PE ELSLKEG OUOKEVEG 1 EAACHA-
TQ, TN OUYKAELON TIAPAEVOVTOG PHECOKOLALAKOU N
HMECOKOATILKOU TPAHATOG HE €LSLKI CUCKEUN, TNV
TomoBétnon evSokapSlakou PBnuatodotn oe Te-
PUTTWOEL CUUTITWHATLKAG Bpaduappubuiag, T
Slevépyela Bloyiag evdokapdlakwy palwv Kat T
XELPOUPYLKN ATTOPAKpUVON Ttapacitwy. To mapdv
apBpo amotelel pla avaokdTnon Twv TILo CUXVWV
ETEPPATIKWV TEXVLKWV TIOU TIPAYHUATOTIOLOUVTAL PE
otdyo tn Beparela TwWV CUYYEVWVY KapSLOTIABELWV.

Abstract

Percutaneous cardiac interventions were intro-
duced in veterinary medicine in the 1970s and
the field has had a remarkable growth since then.
Nowadays a wide variety of procedures are being
performed including balloon dilation and stent im-
plantation for stenotic valves or vessels, closure of
abnormal vessels with devices or coils, closure of
septal defects with devices, intracardiac pacing for
symptomatic bradyarrhythmias, biopsy of intracar-
diac masses and extraction of parassites. The pres-
ent article reviews the most common procedures
that are performed in congenital cardiac diseases.

NéEeLg eupetnpiou: Mapapévwy aptnpLakdg Opog, OKUAOG, OTEVWON TIVEUHOVLKNG aptnplag

MeSH keywords: Patent ductus arteriosus, dog, pulmonic stenosis

= latpikh Zadwv Zuvipopldg = Tépog 13/ Teuxog 2 / 2024



Elcaywyn

H emepBatikn kapSlohoyia amoteAel éva eEeAlypé-
vo Ttedlo tng kapSLloloylag To otolo XpnoloTioLel
ENAXLOTA ETIEPPATIKEG TEXVLKEG PEOW SLASEPULKOU
KaBeTNPLAoPOU TWV PEYOAWV ayyelwv yla tn Sd-
yvwon Kat tn Bepamneia apkeTwyv SOPIKWY KapSLo-
maBelwv. Katd tn SLdpKeLa Twv eMEPPATIKWY TEXVL-
KWV, SLEVEPYELTAL OUVEXNG ATIELKOVLON TOU TIESLOU
HE SlayvwoTika péca (ouvnbwg aktvookdmnon
ME 1 xwplg Tautdxpovo utEpnXOoKapSLOYpaPnHa),
Tapexovtag Kabodrynon Kal EMLTPEMOVIAG TNV
SLaKkaBeTnpLakn TPOOoTEAACn TNG KapdLag HEow
TIEPLPEPLKWV ayyelwy, TOOO yLa tn Stevépyela St-
AYVWOTIKWVY TEXVIKWV (TLY. ayyeloypapia) 6o kat
yla tn BEPATTEUTLKN QVTLPETWTILON TWV VOO HATWV.
OL 8La8epULKEG KAPSLOAOYLKEG eTIEPPAOELG EeKi-
vnoav otn Sekastia tou 1960 0TV LATPLKI) TOU av-
Bpwrou (Faxon kat Williams 2016) kat €xouv ava-
pepbel amod tn Sekaetia tou 1970 TNV KTNVLATPLKA
emtotipn (Musselman kat ouv 1976, Bright kat cuv
1987). ATtd TLG TIPWTEG PLRALOYPAPLKEG aVAPOPEC
To edlo auTo TN KTNVLATPLKAG KapSLloAoylag xel
ETEKTABEL KaL OTLG PEPEG Pag TIEPLAAPPAVEL Eva pE-
YG@Ao €UpOG eMEPPACEWY OTIWG TNV AYYELOTIAAOTL-
K HJE MTIAAOVAKL KAl TNV TOToBETNON PETAALKOU
ayyelovapOnka (stent) o€ MEPLMTWOELG OTEVWOEWY
oe BaABideg iy ayyeia (Scansen 2015, Kleman 2015),
TNV €MSLOPOWON CUYYEVWV AYYELOKWY AVWHAALWY
HE OUOKEUEG ) eAdopata (Gordon kat Miller 2005,
Gordon kat cuv 2010, Leach kat cuv 2010), tnv oU-
YKAELON HECOKOATILKNAG I} HECOKOLALAKNG ETILKOLVW-
viag pe el8kég ouokeUég (Bussadori kal ouv 2007,
Gordon kat ouv 2009, Saunders kat ouv 2013), Tnv
ToToBETNON PNUATOSOTN OE TIEPLOTATIKA CUPTITW-
patkng Bpaduappubpuiag (Oyama kat cuv 2001,
Hildebrandt kat cuv 2009, Estrada 2015), tn Bodia
Twv evéokapdLakwy palwv Kat Tnv agaipeon mna-
pacitwv (Saunders 2015). To apoév dpBpo £oTLd-
{eL OTLG eTMEPPACELG QUTEG TIOU £apuolovTal yLa
TNV QVTLPETWTILON TWV CUYYEVWVY KAPSLOTIABELWV.

Ztévwon TG TIVEVHOVLKIG aptnpiag

H otévwon tng mveupovikng aptnptag (ZM) eivat
N OUXVOTEPN CUYYEVNC KapSlomdbela oto OKUAO
(Oliveira kat ouv 2011, Schrope 2015) kat katnyopt-
ottoteital wg uttepParPBLELKr, BaABLELKA Kal uTo-
BaABLSLKA. ATTO TLG TPELG AUTEG TIEPLTTTWOELG, N BaA-
BLSLKA OTévwon TNg TIVEUUOVLKNAG aptnplag elvat
N ouxvoTepa EPWaVLI{OpEVN 0To OKUAO (Schrope
2005). H BaABLSKR otévwan SlapopotioLeital Ku-
plwg og Vo tUMoug. O tuTog A xapaktnpiletat
amo PUOLOAOYLKN SLAPETPO TOU LVWEOUG SAKTUAL-
ou, ouvtnén Twv yAwxivwv tng BaABidag pe Ama
TAYXUVon Kal amd PETACTEVWTLKY Slatacn Tng

Treatment of congenital cardiac disease

Introduction

Interventional cardiology is an advanced field of
cardiology that uses minimally invasive catheter-
based techniques to diagnose and treat several
structural heart diseases. During the procedures,
imaging (usually fluoroscopy alone or together
with echocardiography) provides guidance and al-
lows catheterization of the heart from peripheral
blood vessels so that diagnostic tests (e.g. angi-
ography) and therapeutic management of the dis-
ease can occur.

Percutaneous cardiac interventions were intro-
duced in the 1960s in human medicine (Faxon and
Williams 2016) and have been described since the
1970s in veterinary medicine (Musselman et al 1976,
Bright et al 1987). Since the first reports this field of
veterinary cardiology has expanded and nowadays
includes a wide variety of procedures like balloon
dilation and stent implantation for stenotic valves
or vessels (Scansen 2015, Kleman 2015), closure of
abnormal vessels with devices or coils (Gordon and
Miller 2005, Gordon et al 2010, Leach et al 2010),
closure of septal defects with devices (Bussadori
et al 2007, Gordon et al 2009, Saunders et al 2013),
intracardiac pacing for symptomatic bradyarrhyth-
mias (Oyama et al 2001, Hildebrandt et al 2009, Es-
trada 2015), biopsy of intracardiac masses and ex-
traction of parassites (Saunders 2015). This article
focuses on those procedures that are performed in
congenital cardiac disease.

Pulmonary valve stenosis

Pulmonic stenosis (PS) is the most common con-
genital heart disease in dogs (Oliveira et al 2011,
Schrope 2015) and can be classified into supravalvu-
lar, valvular and subvalvular stenosis. Of the three,
valvular pulmonic stenosis is the most commonly
reported in dogs (Schrope 2005). The valvular ste-
nosis can be differentiated into 2 main types. Type
A is characterized by normal annular size, fusion
of the valve leaflets that are mildly thickened and
post stenotic dilation of the pulmonary artery. Type
B is characterized by hypoplasia of the annulus and
the main pulmonary artery and various degrees of
leaflet thickening/ immobility with minimal fusion
(Bussadori et al 2000). Cases with aspects of both
type A and type B stenosis also exist.

When considering whether balloon valvuloplas-
ty (BVP) is indicated for a patient, the severity and
type of stenosis, the presence of clinical signs and
the concurrent cardiac defects/ systemic disease
are considered. The severity of the stenosis can be
determined by several methods but the most used
one is the indirect measurement via continuous
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TIVEUPOVLKNG aptnplag. H tumou B otévwon xapa-
Ktnpidetal amod umomAaocia tou wdoug SakTuliou
Kat TG KUPLAg TIVEUPOVLKNG aptnplag Kat Stago-
pou Babpou mayxuvon twy yAwxivwv/akwnota pe
eNdyLotn ocuvévwon petafl toug (Bussadori kat
ouv 2000). YTIapXOoUuV ETILONG TIEPLOTATIKA PE PLKTA
gupnuata peta&l twv SVo tuTwv (mixed form).

‘OTtav OKEPTOPAOTE AV eVSelkvUTAL N AyYELOTIAG-
OTLKA PE PTtaAovakt (AMM) o€ évav aoBevry okUAo,
TpemeL va AapBavovtat uttoyn o Babpog kat o Tu-
TIOG TNG OTEVWONG, N TIAPOUCLA CUPTITWHATWY, Kal
Ol OUVUTIAPXOUCEG OUYYEVELG KapSLoTidbeLeg 1 ta
OUVUTIAPXOVTA CUOTNHATLKA voorpata. O Babpog
NG OTéVWOoNG PTtopel va TpooSLopLoTEL Pe SLayo-
pEG PEBOSOUG WOTOOO N TILO CUXVN OTIO QUTEG €l-
vat €pueon Pe tn pétpnon péow Doppler cuvexoug
KUPATOG KATA TO UTtEpNYoKapsLloypdpnua. Metpw-
VTAG TNV PEYLOTN TaXUTNTA pOong Tou alpatog otnv
TIVEUHOVLKN aptnpla, pmopel va uttoAoyLotel n St-
apopd n n StaBdbpuion ieong pEow TG OTEVWONG:
n Nma otévwon opidetat wg StaBabuion mieong
10-50 mmHg, n pétpla otévwaon UTIApXEL OTav n
StaBabpuion mieong tooutal pe 50- 80 mmHg kat n
ooBapn otévwaon otav n staBabuion miieong stvat
>80 mmHg (Kittleson 1998, Martin kat Dukes-Mc
Ewan 2010).

FeVLkd, oL oKUAoL pe Aria ZIM €xouv puUGLoAoyL-
KO TIPOCGSOKLPO (WG KAl TIAPAPEVOUV ACUPTITW-
patkol katda tn Stapkela tng wng touc. H AMM
8€ oUOTNVETAL O AUTA TA TIEPLOTATLKA. Ol OKUAOL
pe coBapou Babpou XM €xouv auvénuévo Kivéuvo
EPPAVLONG ETLSEWVOUPEVWY  CUUTITWHATWY, OU-
HTIEPIAOPBAVOPEVWV TWV AUTOBUPLKWY KpLloEwvy,
¢ aduvaplag katd tnv doknon, tTng cupopntL-
KNG KapSLAKNG QVETTAPKELAG Kal Tou atpvisdiou Ba-
vatou (Francis kat ouv 2011). H AMM cuotrjvetat
(Slaltepa o€ AUTA TA TIEPLOTATIKA KABWG PEAETEG
€xouv emLBeRatwoel OTL oL okUAOL {OuV yLa TIEPLO-
odtepo xpdvo peta tny emépPaon (Johnson kat cuv
2004, Ewey kat ouv 1988). & aoBeveig oKUAOUG pE
METPLA OTEVWON, Sev uTtdpyouv Eekabapeg odnyli-
€G. QOTO00 pLa PEAETN TIPOTEIVEL OTL OL OKUAOL pE
kAlon mieong avw amod 60 mmHg Kat avemtapkeLa
™™g TpLyAwyvng BaABidag £xouv auénuéva mooo-
otd KapdLoyevoug Bvnotpotntag onote n AMM Ba
TpemeL va AapBavetat urtoyn kat og autd ta {wa
(Francis kat ouv 2011).

O tUTI0G TNG OTEVWONG PTtopEL va emnpedoeL TNV
emtuxia tng AMM kat Ba mpémel va Aappavetal
uttdyn otav cuntolvtal TA TOCOOTA eTmLTUXiag
NG M€ TOUG KNSEPOVEG TWV aoBeVWVY. TKUAOL HE
oTévwon Tumou A gpgpavidouv peyoAltepn PeAtiw-
on oto Baduod tng M CUYKPLTIKA PE TNV TuTou B
otévwon (Bussadori kat ocuv 2001). Ot cUyxpoveg
o8nylec, wotdoo, cuotrvouv va Stevepyeitat AMM

wave Doppler in echocardiography. By measuring
the peak velocity of the pulmonary artery flow, the
peak pressure gradient through the stenosis is es-
timated; mild stenosis is defined as a 10-50 mmHg
pressure gradient; moderate stenosis is when the
gradient is 50- 80 mmHg and severe stenosis when
the gradient is >80 mmHg (Kittleson 1998, Martin
and Dukes-Mc Ewan 2010).

Generally, dogs with mild PS have normal life
span and remain asymptomatic throughout life.
BVP is not recommended in these patients. Dogs
with severe PS are at increased risk of developing
clinical signs, including syncope, exercise intoler-
ance, congestive heart failure and sudden death
(Francis et al 2011). BVP is strongly recommended
in these patients as studies have confirmed that
dogs live longer after intervention (Johnson et al
2004, Ewey et al 1988). In patients with moderate
stenosis, recommendations are not clear; however
a study suggests that dogs with a pressure gradi-
ent above 60 mmHg and tricuspid regurgitation
have an increased probability of cardiac death and
BVP is usually considered in these patients (Francis
etal 2011).

The type of stenosis can affect the success of BVP
and should be considered when the success rate of
BVP is discussed. Dogs with type A stenosis have a
greater improvement in severity of PS compared to
type B stenosis (Bussadori et al 2001). Current rec-
ommendation, however, is to consider performing
BVP in all patients with severe obstruction regard-
less of the type of stenosis (Schrope 2005).

The procedure

Two approaches are possible for BVP, the jugular
vein or the femoral vein, and the access to the vein
can be achieved by surgical cut-down (which allows
visualization of the vessel) or transcutaneous ap-
proach (Seldinger technique).

Regardless of the type of approach and the vein
used, with the patient under general anesthesia, a
vascular sheath is placed in the vein and this pro-
vides access to the vessel for the catheters and
guidewires that are used during the procedure.

Under fluoroscopic guidance, a first catheter is
passed into the heart and pulmonary artery and
the pressures within the pulmonary artery, the
right ventricle and the right atrium are measured
and recorded. The catheter is then replaced by
an angiographic catheter, usually a pigtail, that is
placed in the right ventricle. An angiogram is per-
formed and measurement/ accurate localization of
the pulmonary valve annulus is achieved. Based on
the measurement, the balloon catheter size is se-
lected. The angiographic catheter is then replaced
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oe 6Aoug toug aobevelg pe coBapol Babuou Ep-
PPAEN aoxETWE TOu TUTIOU TNG otévwong (Schrope
2005).

H snéuPacn

AUO TIPOOTIEAACELG €lval EPLKTEC yLa TN SLEVEPYELA
AMM, péow tng opayitida eAERag r tng pnplatag
PAEBag, omou n TpocPacn oto ayyelo pmopel va
ylvel péow XeLpoUpPYLKAG TOUNG TTavw amd auto (n
oTtola KaBLOTA opaTO TO ayyelo) 1 Sladepuika (te-
XVLIKN Seldinger).

AOCXETWG TNG TIPOCTIEAACNG KAL TOU ayyelou HEoW
Tou ottolou ylvetat, e tov acBevr) oKUAO UTIO YeVL-
K| avaloBnotla, TomoBeTelTal KEVIPLKOG ayYELOKOG
KaBeTpag WOTE va UTIApXEL TTPOoPRacn oto ayysio
yla Toug KaBeTrpeg Kal Ta 0dnya cuppata Tou Ba
XpnotpgototnBouv Katd tn SLapKeLa TG mePPa-
ong.

YTIO OKTLVOOKOTILKA KaBodrynaon, 0 TpwTog Ka-
Betrpag elodyetal otnv KapdLd KAl 0TV TVEUHO-
VLK aptnpla Omou petpolvtal Kal kataypdgo-
VTAL Ol TILECELG PECA OTNV TIVEUHOVLKN aptnpla,
tn 8€&Ld Kolla Kat To Se€Ld KOATIO. ITn ouveXELa
0 kaBetrpag autog avtikabiotatat and kabetrpa
ayyeloypapiag, ouvrbwg tumou pigtail, To orolo
tomoBeteital otn €€Ld kowla. Akohoubel ayyeLo-
ypagla kat akplBrg evtorion/ Katapétpnon tou
SAKTUALOU TNG TIVEUROVLKAG BaABidag. Me Bdon
TLG HETPNOELG, ETIAEYETAL N SLAPETPOG TTIoU Ba €xeEL
TO PmaAovdkL. ITn cuvéxela avtikabiotatal o Ka-
Betnpag ayysloypapiag amo €va kateubuvtriplo
(08ny0) clUppa pe tn BorBela evog kabetrpa Tou
TomoBeTelTaL EVTOG TNG TIVEUPOVLIKAG aptnplag. O
KABETAPAG e PTTAAOVAKL TTOU €XEL eTILAEXOEL, TTpO-
woeltat Tpog TNV TIVEUPOVLKY aptnpla HEow Tou
08nyou ouppatog, Tomobeteital Slapéow NG oTé-
vwong kat StacteAetat. H StaotoAr| cuvrBwg ena-
vahapBavetatl TouldyLlotov SUo Yopég. H oupTie-
on Tou Tlapatnpeltal oTo PTaAovakL amo tnv (Sta
TN otévwon tng BaABidag (to “waist”) elvat apyka
0patr Kal Katdmly SLAoTOANG TOU HELWVETAL, Kal
QUTO aTtoTeAEL EVEELEN OTL ATAV ETLTUXNAG N ETEW-
Baon. Av empeivel va eppavidetal TOTeE SLAOTEN-
Aetal &ava to pmaAovdkl fp avtikabiotatat amo
AaM\o peyahutepng Sltapetpou. Katormv agatpeitat
0 KaBeTApAG PE TO PTIOAOVAKL KAl ETTAVEKTLUOU-
vtal ol TiEoeLg (Schrope 2005). ApoU agatpebolv
OAOL OL KABETNPEG aTod TNV KapsdLy, agatpeltat Kat
0 KEVTPLKOG Kabetrpag, kal, otnv mepimtwon tng
SLaSEPPLKNAG TTPOCTIEAQONG, EQPapHOLETalL TILeon yLa
15 Aemtd. Katd tn XELPOUPYLKN TIPOCEYYLON, aTo-
Alvwvetal n @AERa kat n oUyKAELON TOU SEPPATOG
ylvetal katd ta yvwotd.

H eméuBaon Bewpeltatl emtuxnig av Pelwbel n
SLapopd TIEONG KATA WNKOG TNG OTEVWONG TOUAG-

Treatment of congenital cardiac disease

by an exchange guidewire, with the help of an
end-hole catheter, that is passed into the pulmo-
nary artery. The selected balloon catheter is then
advanced through the guide-wire across the ste-
nosis and inflated. The inflation is typically repeat-
ed at least twice. A “waist” of the stenosis against
the balloon is visualized at the beginning and it
is reduced after inflation indicating that the “bal-
looning” was successful. If the waist persists then
the balloon is re-inflated or is replaced by a bigger
balloon. Then the balloon catheter is removed and
pressures are re-assessed (Schrope 2005). Once all
catheters have been removed from the heart the
vascular introducer is also removed and, in the
case of the transcutaneous approach, pressure is
applied for 15 minutes. In the case of the surgical
approach, the jugular vein is ligated and the skin is
closed routinely.

The procedure is considered successful if the
gradient across the stenosis is reduced by at least
50% after BVP (Thomas 1995). Follow-up echocardi-
ograms are usually performed 24h, 3 months and
6-12 months post-surgery while, beyond this point,
re-examinations depend on the degree of residual
stenosis. Uncommonly, significant re-stenosis can
occur (Schrope 2005, Bussadori et al 2001).

Newer treatment options have been developed to
address the variable results of balloon valvuloplas-
ty on annular hypoplasia and/or severely thickened
(dysplastic) valves. These include high-pressure
balloon valvuloplasty (that uses balloon dilation
catheters with higher inflation pressures than nor-
mal balloon catheters for better results) (Belanger
et al 2018), cutting balloon valvuloplasty (balloons
that have microblades on their outer surface caus-
ing controlled tears at the valve that is then rup-
tured more effectively by a high-pressure balloon)
(Goya et al 2018, Markovic and Scansen 2019) and
intravascular stent placement of the right ventricu-
lar outflow tract (RVOT) (Scansen 2017, Scansen
2018, Markovic et al 2020, Borgeat et al 2021). Re-
sults with these techniques are variable and, espe-
cially as far as the two latter techniques are con-
cerned, are not performed routinely.

Patent ductus arteriosus (PDA)

PDA is recognized as one of the most common con-
genital heart diseases in dogs with an incidence
that ranges between 17% and 26% (Oliveira et al
2011, Schrope 2015, Brambilla et al 2020). Female
and toy-breed dogs (Maltese, Pomeranians, Poo-
dles, Yorkshire Terriers) are overrepresented. The
disease is usually suspected based on the clinical
signs and the characteristic murmur and it is con-
firmed by echocardiography. In the typical PDA,
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XLOTOV Katd 50% Katomwv tng PBaABLEOTIAACTLKAG
pe praAovakt (Thomas 1995). EMAQvaANnTITIKO UTLE-
pnxokapsdLoypapnua yla Adyoug tapakoAoubnong
TWV TIEPLOTATLIKWY OLVRBWG ylveTal OTLG 24 WPEG,
TOUG 3 PNVEG, TOUC 6 KaL 12 PrVEG PJETA TNV EMEUPRA-
on, VW TIEPA a6 AUTO TO onpelo oL emaveEeTAoeLg
Ba eEaptnboulv amd to Babuod tng otévwaong Tou
TIOPAUEVEL. L€ OTIAVLIEG TIEPLTTTWOELG, EXEL AVAYPEP-
Bel n enmavaotévwon tng BaABidag petd amd ka-
ToLo Xpovikd Stactnua (Schrope 2005, Bussadori
Kat ouv 2001).

Nedtepeg OepameuTLKeG ETILAOYEG £XOUV eEeALYOel
yld va aVTLHETWTILOoUV Ta TIoK{Aa amoteAéopata
TNG AyYELOTIAQOTLKNG HE PTIAAOVAKL OE TIEPLOTATLKA
pe uttomAaoia tou Saktuiiou r/kal peyaiou Bab-
poU mdyuvon (suctAacia) tng BaABiSag. Ol vedte-
PEC TEXVLKEG TIEPLAAUBAVOULV TN BaABLSOTIAACTLK)
pe pmahovakl uPnAng Tiieong (otnv otola xpnot-
pottolouvtal KaBetrpeg Ye Pmtalovakt pe PnAote-
PEC TILECELG KATA TN SLOCTOAN ATO TOUG TUTILKOUG
KaBetrpeg yla KaAUTepa amoteréopata) (Belanger
Kat ouv 2018), TNV AyYELOTIAQOTLKY HE PTIAAOVAKL
QYYELOTIAAOTLKNAG HE ELSLKEG AETTILSEG (TO pTaAOVAKL
EXEL PLKPOAETILEEG OTNV €EWTEPLKI TOU ETLPAVELA
OL OTTOLEG TIPOKAAOUV AeYXOHEVEG PrEELG OTNV ETIL-
@Aavela tng BaiBidag, n omola otn cuveExela Stavol-
YETAL TILO ATIOTEAECHATLKA PE PTIAAOVAKL UPNAAG
niieonc) (Goya kat cuv 2018, Markovic kat Scansen
2019) Kat TNV evS0ayyeLakr TOTOBETNON PETOAL-
KoU ayyelovapBnka (stent) oto xwpo €EwBnong
g 8€€Ldg kowhlag (Scansen 2017, Scansen 2018,
Markovic kat ocuv 2020, Borgeat kat cuv 2021). Ta
amoteAéopata Twv SUO TEXVIKWY TIOU avagepdn-
KAV TEAEUTALEG TIOLKIAOUV Kal Sgv ETILAEyOVTAL WG
EMEPPRATELG pouTivag.

NMapapévwyv aptnpLlakdég mépog (MAIM)

O MAIM €xeL avayvwploTel OTL elvat amod TLG oUXVo-
TEPEC OUYYEVELG KaPSLOTIABELEG OTOUG OKUAOUG
HE ouxvotnta ep@aviong PETatyu 17% kal 26%
(Oliveira kat ouv 2011, Schrope 2015, Brambilla kat
ouv 2020). Tuxvotepa gpavidetal og BnNAUKOUG
OKUAOUG Kal OKUAOUG VaVOoWHWY QUAWV (Maltese,
Pomeranian, Poodle, Yorkshire Terrier). TiBetat
uttopia yla tn vooo pe Baon ta KAWLKA guprpa-
TA KAl TO XOPAKTNPLOTLKO pUonUa Kat n apoucia
™G emPeBalwvetal pe utEpnyoKapSLoypagpnua.
2TO TUTILKO TiEPLOTATIKO pe MAT, pe Stapuyn amo
apLoTEPA TIPOG Ta Se€Ld, To alpa pEeL amod TNV aop-
T TIPOC TNV TIVEUPOVLKN aptnpla H€ow Tou Ttopou.
H au&nuévn pon tou alpatog odnyet o cupPopn-
On TIVEUPOVWY, UTIEPYPOPTWON OYKOU TOU ApLOTE-
poU KOATIOU Kal TNG aplotePng KoWlag Kat odnyet
OE QPLOTEPI] CUPQOPNTLKN) KAPSLAKI QVETTAPKELA
(ZKA). OpLopévol okUAoL pttopel va yevvnBouv pe

with a left to right shunt, blood flows from the aor-
ta to the pulmonary artery through the ductus. The
increased blood flow causes pulmonary overcircu-
lation, volume overload of the left atrium and left
ventricle and leads to left-sided CHF. Some dogs
are born with or develop pulmonary hypertension
due to the chronic volume overload and reversal of
flow through the PDA (from the pulmonary artery
to the aorta) may occur (right to left or reversed
PDA) (Kittleson and Kienle 1998, Buchanan 2001).

If ligation or occlusion is not performed, most
dogs with typical PDA develop congestive heart
failure (CHF) within the first year of age; for this
reason, ductal closure is recommended in these
cases (Kittleson and Kienle 1998, Buchanan 2001).
On the other hand, occlusion is contraindicated in
dogs with right-to-left shunting because of severe
pulmonary vascular disease or in dogs with concur-
rent cardiac conditions that rely on the PDA for sur-
vival (e.g. tetralogy of Fallot) (Kittleson and Kienle
1998, Buchanan 2001).

Various techniques for PDA closure have been
described and include surgical PDA ligation, thora-
coscopic PDA occlusion and transcatheter occlu-
sion. Selection of the method of closure depends
on the patient’s size, PDA size and morphology as
well as cost of the procedure.

The first report of PDA surgical closure in a dog
was reported in 1952 while, since 1994, when the
first transvascular PDA closure was performed,
minimally-invasive percutaneous techniques have
been employed in dogs and have become the treat-
ment of choice for most cardiologists (Stokhof et
al 2000, Glaus et al 2002, Sisson 2003, Gordon and
Miller 2005, Campbell et al 2006, Hogan et al 2006,
Nguyenba and Tobias 2007, Smith and Martin 2007,
Nguyenba and Tobias 2008, Achen et al 2008, Hen-
rich et al 2010, Hildebrandt et al 2010, Blossom et
al 2010, Gordon et al 2010, Singh et al 2012). A va-
riety of occlusion devices intended for human use,
such as thrombogenic or embolization coils (Stok-
hof et al 2000, Gordon and Miller 2005, Campbell
et al 2006, Schneider et al 2007, Henrich et al 2010,
Hildebrandt et al 2010, Blossom et al 2010, Gordon
et al 2010), Amplatzer vascular plug (Smith and
Martin 2007, Achen et al 2008), Amplatzer Duct Oc-
cluder (Glaus et al 2002, Sisson 2003), and differ-
ent routes, such as transvenous and transarterial
(Stokhof et al 2000, Schneider et al 2001, Sisson
2003, Hogan et al 2006, Achen et al 2008, Henrich et
al 2010, Hildebrandt et al 2010, Blossom et al 2010,
Stauthammer 2015), have been used. More recent-
ly, the Amplatzer Canine Duct Occluder (ACDO), a
device developed specifically to fit the shape of the
canine PDA, has replaced the previously used de-
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TIVEUHIOVLKN] UTIEPTAON 1) va TNV avamtuouv Adyw
NG XPOVLAG UTIEPYPOPTWONG HE OYKO alpaTog Kat
pTopel va kataAn&ouv peE avtlotpo@r tng Pong
Tou atpartog péow tou MANM (amd tnv TVEUPOVLKN
aptnpia tpog tnv aoptn) (amd Se&La mpog ta apt-
otepd ) avdotpowo MNAIM ) §€La-aplotepn Stapu-
yn) (Kittleson kat Kienle 1998, Buchanan 2001).

Av 8ev SlevepynBel amoAivwon rj cUyKAELon Tou
TOpOU, OL TIEPLOCOTEPOL OKUAOL PE TUTILKO AN Ba
EMPaViOOUV CUHPPOPNTLKA KAPSLAKN aveTApKeLa
(ZKA) péoa otov pwto Xpovo {whg Kay, yla autd
To AOYO, cucoTtrhvetal n cUykAsLon tou (Kittleson kat
Kienle 1998, Buchanan 2001). Amo tnv dAAn, n ou-
YKAELON avTevSelkvuTal o€ OKUAOUG HE avAoTpoyn
por tou aipatog amnod Se€Ld pog ta aplotepd (Se-
Elo-aplotepn Slaguyn) eEattiag coBapng vooou
TWV TIVEUPOVLKWV ayYyelwV 1] o€ 0KUAOUG PE OUVU-
TIApYoVTa KapSLOAOYLKA voorpata Tou Bacilovtal
otov MAN ywa tnv emBiwor) toug (m.x. Tetpaioyia
tou Fallot) (Kittleson kat Kienle 1998, Buchanan
2001).

ALAQOpEG TEXVLKEG €XOUV TIEPLYpAPEl yla TNV
oUykAeLon tou MAM kat TepAapBdavouv TNV xe-
poupyLkn amoAivwon tou MAM kat ™ Slakabetn-
PLOKI) OUYKAELON UTIO AKTWVOOKOTILKI) KaBodrynon.
H emloyn] tng peBodou olykAELONG Eaptatal amo
10 péyeBog Tou acBevr), To peyebog Tou MAM Kat tn
Hop@oAoyia Tou Kabwg Kat To kOOTog TNG eMEPPa-
ong.

H mpwtn avag@opd XeLpoupyLKNG CUYKAELONG OF
TepLotatiké MAM o€ okUAO avagepBbnke to 1952,
evw amd to 1994, dtav €ylve n Tpwtn Slakabetnpt-
akr) oUykAgLon MAT], kal €meLta Stevepyouvtal 0To
OKUAO €AAXLOTA ETTEPUPRATIKEG SLASEPHLKEG TEXVLKEG
Kal €xouv yilveL n Beparmela ekAoyng yla toug Te-
pLocotepoug kapSLloAoyoug (Stokhof kat cuv 2000,
Glaus kat cuv 2002, Sisson 2003, Gordon kat Miller
2005, Campbell kat ouv 2006, Hogan kat cuv 2006,
Nguyenba kat Tobias 2007, Smith kat Martin 2007,
Nguyenba kat Tobias 2008, Achen kat cuv 2008,
Henrich kat ocuv 2010, Hildebrandt kat ocuv 2010,
Blossom kat cuv 2010, Gordon kat cuv 2010, Singh
Kat ouv 2012). Exel xpnotporownBel oto okUAo €va
€UPOG CUOKELUWV OUYKAELONG TIOU Tipoopilovtav
yla avBpwritvn xprion, 61w ta BpopBoydva r eAd-
opata epBoAng (Stokhof kat ouv 2000, Gordon kat
Miller 2005, Campbell kat cuv 2006, Schneider kat
ouv 2007, Henrich kat ocuv 2010, Hildebrandt kat
ouv 2010, Blossom kat cuv 2010, Gordon kat cuv
2010), n ayyslakn cuokeun olykAswong Amplatzer
(Smith kat Martin 2007, Achen kat ouv 2008), | n
OUOKEUN OUYKAELONG apTnpLakol topou Amplatzer
(Glaus kat ouv 2002, Sisson 2003), KaL SLAPOPETLKEG
pEBoSoL pooTieEAacn, SLAYAEPRLKN ) SLapTnpLakn)
(Stokhof kat ouv 2000, Schneider kat cuv 2001,

Treatment of congenital cardiac disease

vices, for its ease of use, degree of PDA closure and
low complication rate (Nguyenba and Tobias 2007,
Nguyenba and Tobias 2008, Gordon et al 2010, Sin-
gh et al 2012) and it is now the device of choice for
the majority of PDA occlusions38,44.

The procedure

The ACDO is a self-expanding device, made of
2-3 layers of nitinol mesh, with two distinct disks:
a smaller distal disk designed to expand into the
pulmonary artery and a bigger proximal disk that
expands into the ductal ampulla. The two disks are
separated by a short “waist” that occludes the PDA
(Nguyenba and Tobias 2007).

With the patient under general anesthesia and in
lateral recumbency the femoral artery is surgical-
ly isolated and cannulated with a vascular sheath.
Under fluoroscopic guidance, a sizing pigtail an-
giographic catheter is introduced and advanced
into the aorta immediately cranial to the junction
between the aorta and PDA. This catheter has ra-
diopaque reference markers near its tips and al-
lows accurate measurement of the minimal ductal
diameter (MDD) for ACDO selection. Angiography
is performed by injecting iodine contrast solution
with an angiographic injector and allows visualiza-
tion of the ductal morphology as well as accurate
measurement. If transesophageal echocardiog-
raphy is available PDA sizing as well as procedure
monitoring can be achieved without the need for
angiography limiting (Silva et al 2013) or eliminat-
ing (Porciello et al 2014) fluoroscopy exposure.

Following ACDO size selection, a flexible ex-
change wire is placed across the PDA from the
aorta into the main pulmonary artery with the aid
of an angle-tipped end-hole catheter. A guiding
catheter and its dilator are then advanced over
the exchange wire across the PDA into the pulmo-
nary artery. The dilator and the exchange wire are
then removed and the selected ACDO is advanced
through the guiding catheter until the first disk is
deployed within the main pulmonary artery. The
partially deployed ACDO and the catheter are then
retracted and the second disk is released into the
ductus ampulla. Correct ACDO position and stabil-
ity are confirmed and the ACDO is detached. The
catheter and vascular sheath are then removed
and the femoral artery is repaired (Nguyenba and
Tobias 2007). The incision is then closed routinely.

Subvalvular aortic stenosis (SAS)

Aortic stenosis is one of the most common con-
genital cardiac diseases in dogs and cats (Oliveira
et al 2011, Schrope 2015). Subvalvular stenosis is
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Sisson 2003, Hogan kat ouv 2006, Achen kat cuv
2008, Henrich kat ouv 2010, Hildebrandt kat cuv
2010, Blossom kat ocuv 2010, Stauthammer 2015).
Mo Tpdowata, n CUCKEUN OUYKAELONG aptnpL-
akol mopou Amplatzer (Amplatzer Canine Duct
Occluder, ACDO), mou €€eAixBnke aMOKAELOTIKA
yla va tatpldgel oto oxnua tou MAM tou okuAou,
€XEL AVTLKATAOTHOEL TLG OUOKEUEG TIOU TOTIOBETOU-
vtav oto mapeABov, yla Tnv uxpnotia Tou, yla To
BaBuod ocUykAeLoNG TIOU ETLTUYXAVETAL KAL yLd TO
XAUNAOG 0000t eriumAokwy (Nguyenba kat Tobias
2007, Nguyenba kat Tobias 2008, Gordon kat cuv
2010, Singh kat ocuv 2012) kat eivat TAéov n oly-
XPOVN CUCKEUN €KAOYNG yla TNV TIAELOVOTNTA TWV
EMEPPACEWV OE TIEPLOTATLKA pE MATM.

H eméuBaan

H ouokeur) ACDO elvat pla autopata SLaoTteAAd-
HEVN OUOKEUT), OTLAYUEVN aTtO 2-3 OTPWOELG TIAEY-
HATOG VLITLVOANG, He U0 XWwpLotoug SLoKOUG: Evav
HIKpOTEPO ATW SioKO Tou elval oxeSLaopévog va
SLaOTENETAL EVTOG TNG TIVEUUOVLKIG aptnplag Kat
€va peyoAUTepo eyyug Sloko Tou SlacteAAetal
pEoa otov Tapapévovta mopo. OL Svo Slokol St-
axwpifovtat amd évav Pkpd oTEVOTEPO SAKTUALO
Tou KAelvel tov MAM (Nguyenba kat Tobias 2007).

Me tov aoBevry okUAO UTIO Yevikr avalcbnola
Kal o€ TAdyla KatdkAlon n pnplaia aptnpia ma-
paockeudadetal XELPOUPYLKA Kal kabetnpLaletat pe
KEVTPLKO apTnpLaKO KABEeTrpa. YTIO AKTLVOOKOTILKN)
kaBodnynon évag kabetnpag ayysloypagiag tu-
Ttou pigtail eLoayetat oTtnv aoptr yLa TV ektipnon
Tou peyEBoug tou MANM Kat Tpowdeltal oto onpeilo
Tou o MAIM ekueTaL amod v aoptr. O Kabetpag
aUTOG €XEL OKTLVOOKLEPA onpela avagopdg kovtd
OTO AKPO TOU KaL ETLTPETIEL TLG AKPLBELG PETPN-
OELG TNG EAAXLOTNG SLAPETPOU TOU TIOPOU yld TNV
emloyn tou ACDO. Alevepyeital ayysloypagia pe
TNV €yxuon WwsLouxou oKLaypapLlkol SLaAUPATOG
HEoWw KaBetrpa ayyeloypapiag Kal EMITPETEL TNV
ETLOKOTINON TNG popoloylag tou Tdpou Kabwg
Kat akpLBelg HETPrioeLg. Av To SLoLooayeLlo UTte-
pnxokapdloypdpnua eivar Stabeotpo, sival e@t-
KTN N ektipgnon tou peyéBoug tou MAM Kabwg kat
N SLEyXELPNTLKN TIapakoAouBnon tng emeppaocng,
Xwplg va xpetadetal ayysloypagia, eplopidovtag
(Silva kat ouv 2013) 1} e€aielpovtag (Porciello kat
ouv 2014) tnv €KBECN OTO OKTLVOOKOTILO.

Katotv tng emhoyng tou ACDO, pe tn Bonbela
oUppatog odnyou, tomobeteital kabetrpag peoa
otnv KUPLA TIVEUHIOVLKN aptnpla Stapéow tou MATMM.
To oUppa agatpeital kat n cuckeur) ACDO Ttou €xeL
em\exOel TpowBeital péow tou 08nyou kabetrpa
HEXPL 0 TIpwTOG Slokog va SlavolyBel evtdg tou KU-
pLou kKA&Sou tng TveupovLkn G aptnplag. To ACDO,

the most common form of the disease while val-
vular stenosis is more rarely seen. In large breed
dogs and particularly in certain breeds (Boxer, Bull
Terriers, Bullmastiffs, German Shepherds, Dogues
de Bordeaux, Golden Retrievers, Newfoundlands
and Rottweilers) the disease is more common
(Ontiveros and Stern 2021). Subvalvular stenosis
is characterized by the presence of fibromuscular
nodules, a ridge or a ring of fibrous tissue located
underneath the aortic valve that cause obstruction
of the left ventricular outflow tract. Dogs with se-
vere disease are at increased risk for sudden death
that occurs commonly early in life (within the first 3
years of age) (Kienle et al 1994).

Over the years, treatment options have included:
medical therapy (use of beta-adrenergic blockers
(i.e. athenolol)), transcatheter balloon valvuloplas-
ty and open-heart resection of the fibrotic ridge or
ring. However, the available treatment options re-
main controversial; surgical and interventional op-
tions have not showed a survival benefit compared
to treatment with atenolol (Orton et al 2000, Meurs
etal 2005) and, similarly, treatmentwith atenolol did
not influence survival compared to control group in
dogs with severe stenosis (Eason et al 2014). The
use of cutting balloon catheter (a balloon that fea-
tures 3-4 microsurgical blades on its outer surface)
combined with high-pressure balloon valvuloplasty
(balloons with increased inflation pressures) has
been described in dogs (Kleman et al 2012) and re-
sults show that this procedure is a potential option
for symptomatic dogs with severe disease (Schmidt
et al 2010, Kleman et al 2013, Sykes et al 2020). The
rationale behind this procedure is that the mi-
croblades of the cutting balloon cause controlled
tears to the obstruction/ vessel and allow to the
high-pressure balloon to stretch and dilate it more
effectively. Previous reports show that reduction
in severity gradient is possible in some dogs with
severe disease and owners report improvement of
clinical signs. However, data comparing the bene-
fits of this procedure to medical treatment or no
treatment are currently lacking.

The procedure

With the patient under general anaesthesia and
lateral recumbency the right carotid artery is ac-
cessed and cannulated with a vascular introducer.
Under fluoroscopy, a pigtail catheter is advanced
through the aortic valve into the left ventricle and
aortic root for pressure measurements and angi-
ography. The diameter of the subvalvular obstruc-
tion and the aortic annulus are measured, and the
appropriate cutting balloon and high-pressure
balloon are selected. A thin guidewire is advanced
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TIou €lval PEPLKWE avVoLXTO, KAl 0 KABeTpag otn
OUVEXELA EAKOVTAL TIPOG TA TIoW Kal 0 SeUTepog Si-
0KOG SLAOTENAETAL P€oa OTOV TIOPO. H owoTr) ToTo-
Betnon kat otaBepotnta tou ACDO emiBeBatwvo-
vtat kat to ACDO amodeopeveTal 0Tov aptnpLako
opo. O KABETAPAG KAL O KEVTPLKOG AYYELAKOG Ka-
Betripag agpatpouvtal Kat n pnptata aptnpla cup-
papetal (Nguyenba kat Tobias 2007). AKOAOUBEL N
OUYKAELON TNG TOHNG KATA TA YVWOTd.

YmoBaABLSLKN aoptikn otévwon (YAZ)

H aoptikn otévwon elvat pla amo TG cuxvOTEPES
ouyyevelg KapSLoTIABELEG OTOUG OKUAOUG Kal OTLG
yateg (Oliveira kat ouv 2011, Schrope 2015). H utto-
BaABLSLK oTévwon glval n TLo cuXVN Hop®r TG
vooou evw N PBaAPLSLkr oTévwaon aveuploketat
TILO OTIAVLA. € OKUAOUG PEYOAOOWHWY (PUAWV Kal
(Slaitepa o€ oplopéveg YUAEG (Boxer, Bull Terrier,
Bullmastiff, Teppavikol Mowpevikol, Dogues de
Bordeaux, Golden Retriever, Newfoundland kat
Rottweiler) elval cuxvotepn n ePYAvLoN TNG VOCOOU
(Ontiveros kat Stern 2021). H uttoBaABLSLKNA OTE-
vwon xapaktnpidetal anod tnv mapoucia Vopuw-
Swv olLslwy, 1 amo eva Enappa r SaKTUALO WVW-
S0ug LoToU Ttou evtoTiileTal KATW aTo TNV A0PTLKN
BaABisa kat tapepTiodilel To xwpo e&wbnong tng
apLoTePNG KolAlag. Ot okUAOL PE Bapld vooo €xouv
auv&npevo kivduvo yla awpvidio Bdvarto Tou emép-
XETAL OXETIKA Vwplg (péoa ota 3 mpwta xpdvia
{wnc) (Kienle kat ouv 1994).

OL BepaTeEUTIKEG €TAOYEC TIEPIAAPBAVOUV: TN
(PappaKeUTIKN Beparteia (xopryynon Brta adpevep-
YIKWV amoKAELOTWVY (TI.Y. atevoAoAn), tn Slakabe-
TNELaKN BaABLSOTIAQOTIKY HE PTTAAOVAKL KAl TNV
XELPOUPYLKN €MEPBacn avolytrng KapSLdg PE EKTO-
Hf Tou Wvwdoug Lotol 1 SaktuAlou. QoTtdoo, oL
amoeLg doov apopd TLG SLaBECLUEG BEPATIEVUTLKEG
€MAOYEG ouveyiCouv va Sliotavtal: oL XeLpoupyt-
KEG KOL OL ETIEPPATLKEG TEXVIKEG SEV £XOUV TIPOOPE-
PEL TIAEOVEKTAHATA WG TIPOG TNV €MLPBlwan cuykpL-
TKA pe tn Bepareia pe atevoAdAn (Orton kat cuv
2000, Meurs kat ouv 2005) kat, opoilwg, n Bepamneia
ME aTteVOAOAN oe okUAoUC pe coPapol PBabuoul
otévwon Sev PeTaBAMEL To xpovo emBlwong ou-
YKPLTIKA PE OKUAOUG Pe coBapr) OTEVWON TIOU &gV
AapBavouv @appakeutikn aywyn (Eason kat ouv
2014). H xpnon Kabetripa pe PTIAAOVAKL ayyeELo-
TIAQOTLKNG HE ELSLKEG AETILSEG (TO PTIAAOVAKL €XEL
3-4 PIKPOAETILSEG OTNV EEWTEPLKNA TOU ETILPAVELQ)
o€ ouVSUAOPO PE PeTtadlavolgn pe BarBLsomAaott-
KA LPNAAG Ttieong (UTIAAOVAKL TIOU SLACTEANETAL PE
uPnAég TiLéoeLg) Exel avagepBel oto okUAo (Kleman
Kal ouv 2012) kat Ta anotedéopata Seiyvouv otL n
enéPPBaon autn elvat pla mbavr] mloyn yLa Toug
CUMTITWHATIKOUG OKUAOUG HE coBapou Babuou

Treatment of congenital cardiac disease

through the pigtail catheter into the left ventricle
and the catheter is removed. The cutting balloon
is then advanced over the guidewire and inflated
2-3 times rapidly at the level of the subaortic ob-
struction. The cutting balloon and the guidewire
are then removed.

The pigtail catheter is placed again into the left
ventricle and an exchange stiff guidewire is placed
into the left ventricle through the pigtail. The pig-
tail catheter is then removed and the high-pres-
sure balloon catheter is advanced over the guide-
wire and across the center of the SAS. The balloon
is inflated 2-3 times and both the balloon dilation
catheter and the guidewire are removed. Left ven-
tricular and aortic pressure measurements and an-
other angiography (to evaluate the degree of aortic
regurgitation) are performed. Finally, the vascular
introducer is removed and the carotid artery is li-
gated. The incision is then closed routinely (Kleman
et al 2012).

Other congenital cardiac defects

Atrial and ventricular septal defects

Percutaneous transcatheter closure of atrial and
ventricular septal defects has been reported in
dogs (Sanders et al 2005, Bussadori et al 2007, Mar-
giocco et al 2008, Gordon et al 2009, Gordon 2015,
Durham et al 2015).

Atrial septal defects (ASD) are relatively rare con-
genital anomalies in dogs and cats and long-term
prognosis is usually good for small-sized, isolated
ASDs (Margiocco et al 2008). Large ASDs (> 12 mm)
and the presence of concurrent congenital or ac-
quired disease may worsen prognosis and inter-
vention may be indicated (Gordon et al 2009).
Ventricular septal defects (VSD) are common in
cats and dogs and are typically located in the pe-
rimembranous portion of the septum, high in the
ventricular septum beneath the aortic and pul-
monary valve. Most animals with isolated, small,
“restrictive” VSDs have a very good prognosis and
normal life expectancy (Bomassi et al 2015).

Device occlusion is usually recommended when
a hemodynamically significant shunt exists causing
moderate to severe cardiac remodeling and the
anatomy of the defect is favorable for occlusion
(sufficient tissue rim around the defect). Devices
that have been used for this purpose include var-
ious types of Amplatzer (Amplatzer Atrial Septal
Occluder, Amplatzer Patent Foramen Ovale (PFO)
Occluder, Amplatzer Multi-Fenestrated Septal Oc-
cluder, Amplatzer muscular Ventricular Septal De-
fect Occluder) and detachable coils (Gordon et al
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vooo (Schmidt kat ouv 2010, Kleman kat cuv 2013,
Sykes kat cuv 2020). H Aoykr) Tilow amd autr| tnv
enépPPBaon Baoidetal oTo OTL oL HIKPOAETILSEG TTAVW
0TO PTIAAOVAKL TIPOKAAOUV EAEYXOPEVEG PrEELG OTO
onuelo epppa&ng 1 ™ BoABlSa kal emLTpETTOULY
oto uPNAng Tiieong PTIAAOVAKL va SLACTAAEL Kat va
Slavol&el TLo amoteAeopatika tnv mepLloxn. Mpon-
youpEeva SNUOCLEVHEVA TIEPLOTATLKA Selxvouv OTL
n pelwon tou Babpou otévwong eivatl bavn oe
OPLOPEVOUC OKUAOUG PE ooPapr] VOoo Kat oL L&Lo-
KTATEG ava@épouv BeATiwon TWV CUPTITWHATWVY.
Qotoc0 Tpog to Tapov Sev uttdpyouv SeSopeva
TIOU VO CUYKPLVOULV Ta 0@EAN auTnig TNG EMEPBaong
HE TN QaPHOKEUTIKN Bepameia 1 pe tnv amoucia
Bepamneiag.

H eméuBaan

Me tov acBevr] okUAO o€ yevikn avalobnola kat o€
TAQyLa KaTAkALon, Slevepyeltal TipooTiéAacn Kat
KaBetnplacpog tng Se&Lag kapwtidag aptnplag pe
KEVTPLKO QYYELOKO KABETNPpa. YTIO OKTLVOOKOTINGN,
€vag kabetrpag tutou pigtail mpowdeital péow
NG aoptikng BaABlSag péoa otnv apLotepr| Kowla
KAl 0TO aopTLKO TOEO yLa va Katapetpnboulv oL Tit-
€0€LG Kal va ylvel ayyeloypagia. Mvetat pétpnon
NG SLapETpou TNG UTIORAABLSLKAC OTEVWONG Kal
TOU LVW&0UE SAKTUALOU TNG aopTng Kal ETIAEyETAL
N KATdAANAN SLAPETPOC yla TO PTIAAOVAKL ayyeLo-
TIAQOTLKNG PE AETILSEG KAL TO PTIAAOVAKL SLAOTOANG
pe unAn Tiieon. Eva Aemttd 06nyo cUppa ipowdel-
Tal gEow Tou Kabetrpa pigtail péoa otnv aplotepn
KoWla Kal otn cuvéxela o kabetrpag agatpeitad.
To PTIAAOVAKL PE TLG HLKPOAETILSEC TTIpowBeital otn
OUVEXELA TIAVW aTIO TO 08Ny0 oUPHA KAl SLAOTEA-
A€TaL ypriyopa 2-3 (opeG 0To eMiMeSO TNG UTIAoPTL-
KNG OTEVWONG. TO ITTIAAOVAKL AYYELOTIAQOTLKNG KaL
TO 08nY0 oUppa agatpouvtat. O kabetrpag TUTIOU
pigtail emavanpowBeltal otnv apLotepr) KoWla Kat
€va Akaptto o8nyo cupUa TomoBeTe(Tal oTtnV apt-
oTePN KOWla péow tou kabetrpa pigtail. O kabe-
Tpag pigtail otn ouvéxela agpalpeitat kat To pma-
Aovdkt uPnAng Tiieong powdeital Sta péow tou
oUPHATOG WOTE Va Slamepvd TO KEVTPO NG YAZ.
To pmaAovakL SLaoTtéENNeTal 2-3 QOPEG KAl TOCO
0 KaBetrpag SLacToANG 600 Kal To 08nNy6 cUppa
agatpovvtal. MNvovtal PETPAOELG OTNV apLOTEPN
KoWAla, petpdral n Tiieon p€ow TNG aopThG KAl ETA-
vahapBavetal n ayyeloypagia (yla va agltohoynbet
0 BaBpdg TG aopTLKNG avaywyng aipatog). TéAog,
0 KEVTIPLKOG ayyELOKOG KABeTApag agatpeital Kat
ylvetat ouppapn tng kapwtidag aptnplag. Ako-
AouBel n oUYKAELON KAl ouppan TNG TOPNG Katd
Ta yvwotd (Kleman kat ocuv 2012).

2009, Gordon 2015). Hybrid techniques have also
been described where a surgical approach (usual-
ly through direct access to the left atrium) is com-
bined with the transcatheter techniques (Gordon
et al 2009, Saunders et al 2013, Gordon 2015).

Access to the heart is obtained through the fem-
oral or jugular vein and fluoroscopy and trans-
esophageal echocardiography are used for device
selection, wire and catheter exchange, secure de-
vice positioning and release.

Tricuspid valve stenosis

Tricuspid valve stenosis is a rare congenital mal-
formation in dogs and cats (Oliveira et al 2011,
Schrope 2015). It is more commonly seen in Lab-
rador Retrievers, Dogue de Bordeaux, German
Shepherds, Irish Setters and Great Danes. Severe
cases develop right-sided congestive heart failure
(CHF) and syncope/episodic weakness that affect
quality of life and life expectancy (Kittleson 1998,
Navarro-Cubas et al 2017). There are only limited
reports of balloon valvuloplasty in dogs with tri-
cuspid stenosis (Brown and Thomas 1995, Kunze
et al 2002, Navarro-Cubas et al 2017, Lake-Bakaar
et al 2017) that show improvement or resolution of
clinical signs post-procedure. However, recurrence
of clinical signs, in particular ascites, may occur in
these dogs and the procedure is contraindicated in
patients that have moderate-to-severe tricuspid re-
gurgitation (TR) to begin with, due to the risk of TR
worsening and development of severe CHF follow-
ing valvuloplasty (Lake-Bakaar et al 2017).

Cor triatriatum dexter (CTD)

CTD is a rare congenital defect associated with the
failure of the right sinus venosus valve to regress
during embryogenesis causing presence of an in-
tra-atrial membrane in the right atrium. This mem-
brane may be imperforate or perforate to varying
degrees and causes obstruction of the blood flow
through the caudal vena cava towards the right
atrium. Clinical signs include hepatic congestion
and ascites or cyanosis due to right-to-left shunt
flow through a patent foramen ovale (Kittleson and
Kienle 1998, Moral et al 2016).

Several minimally-invasive techniques have been
described for CTD treatment and include conven-
tional balloon dilation, cutting-balloon dilation and
intravascular stent implantation (Adin and Thomas
1999, Atkins and DeFrancesco 2000, Leblanc et al
2012, Barncord et al 2016). Hybrid balloon dilation
has also been described (Uemura et al 2019).
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AAAOL TUTIOL EAELPHATWY OTLG
CUYYEVELG KapdLottabeLeg

M&eGOKOATILKI] I} HECOKOLALAKN
ETMKOLVWVLiA

H Sladepuikr oUYKAELON HECW KABETPA YECOKOA-
TILKNAG I HECOKOWALAKNAG ETILKOWVWVIAG EXEL aVaWeEpP-
Bl oto okUAo (Sanders kat cuv 2005, Bussadori kat
ouv 2007, Margiocco kat cuv 2008, Gordon kat cuv
2009, Gordon 2015, Durham kat ouv 2015).

Ta PECOKOATILKA Tprpata (MKoT) elval oxetika
OTIAVLA OUYYEVH EAElPPATA OTOUG OKUAOUG KAL OTLG
YATEG KaL n pakpotpdBeopn ipdyvwon elvat cuvn-
Bwg KaAn yla ta PkpoU peyEBoUG, aTIOPOVWHEVA
MKoT (Margiocco kat ouv 2008). Eupeyébn MKoT
(> 12 mm) pe Tautdxpovn mapoucia cuyyevoug 1
ETLKTNTNG KapSLoTIABELAG PTIOPEL VA ETILEELVWOOUV
TNV TPOYVWON Kal O AUTEG TLG TIEPUTTWOELG OU-
OTAVETAL N XELPOUPYLKN Tipoogyylon (Gordon Kat
ouv 2009).

Ta pecokollakda tprpata (MKolAT) elval cuxva
OTOUG OKUAOUC KaL OTLG YATEG KAl ouVNBwG evto-
miovtal oTo TEPLUEPPPAVWEEG TUNHA TOU PECO-
KOWALaKOU SLappaypatog YnAd oto PECOKOLALOKO
Stappaypa katw and tnv BaABida tng aoptnig Kat
TNG TVEUPOVLKAG aptnplag. Ta meplocotepa (wa
HE QMOPOVWHEVA, PLKPQ, «TIEPLOPLOTIKA» MKOWAT
€XOUV TIOAU KOAM TIpOyvVWon Kal QUCLOAOYLKH St-
dpkela {wng (Bomassi kat ouv 2015).

H oUyKAELON PE OUOKEUN CUOTAVETAL CUVHBWG
OTaV UTIAPXEL QALPIOSUVAMLKA Onuavtikd tprua
TIPOKAAWVTAG PETPLOU WG coBapol Babuou kap-
SLaKn avadlapopwaon Kal €pocov N avatopia
TOU eM\ElPPATOG ETILTPETEL TN OUYKAELON (ETIAPKNG
LOTOG TIEPLUETPLKA TOU €MAelpatog). Ol CUOKEU-
€G TIOU €youv xpnotlpomolnBel yia to okomd autd
meplapBdavouv  Stapopoug tumoug Amplatzer
(Amplatzer TUykAewong MeCOKOATILKOU TprpATog,
Amplatzer TUykAelong AvolxtoU Qoeglsoug Tpn-
patog, Amplatzer ywa tn ZUykAelon Aldtpntou
EMelppatog, Amplatzer yla tn ZUykAeLon puikou
Mapapévovtog Meookohlakol TpApatog) Kat armo-
omwpeva eAdopata (coils) (Gordon kat cuv 2009,
Gordon 2015). Ot UBPLSLKEG TEXVLKEG £XOUV ETTLONG
avaepBel, oTLG OTIOLEG N XELPOUPYLKN) TIPOCEYYLON
(ouvBwg péow dueong POCRacnG OToV apLOTEPO
KOATIO) cUVSUAZETAL PE TLG SLOKABETNPLAKES TEXVL-
ké¢ (Gordon kat ouv 2009, Saunders kat ocuv 2013,
Gordon 2015).

H kap&lakfy TpooTiéAdOn EMLTUYXAVETAL HECW
kaBetnplacpoL Tng pnplaiag aptnplag i tng opa-
yl{tidag eA£BRag kat yivetatl aktivookomnon 1 Stot-
COWPAYELO UTIEPNXOKAPSLOYPAPNHA YLd TNV ETILAO-
YN TNG CUCKEUNG, yLa TNV TOTTOBETNON TWV 08Nywv

Treatment of congenital cardiac disease

Double-chambered right ventricle

Double-chambered right ventricle (DCRV) is a rare
congenital cardiac anomaly resulting from anoma-
lous muscle or fibromuscular band that divide the
right ventricle into two compartments: a proximal,
high pressure, chamber and a distal, low pressure,
chamber, close to the pulmonary artery (Winter et
al 2021, Schober et al 2017). Due to the obstruction
the proximal chamber becomes hypertrophied and
as the disease progresses clinical signs develop like
exercise intolerance, syncope, right-sided CHF and
sudden death. To prevent or alleviate clinical signs
early intervention is indicated. Techniques like
balloon angioplasty, cutting balloon followed by
high-pressure balloon dilation, hybrid surgery-in-
terventional procedure and open-heart surgical ex-
cision have been described. Most of the interven-
tional procedures reported in veterinary literature
provide temporary but not long-term relief of clin-
ical signs and surgical approach seems to be the
preferred treatment for DCRV patients (Winter et al
2021, Schober et al 2017).

Conclusion

Techniques that are currently commonly per-
formed to treat congenital diseases in small ani-
mals were reviewed in this report. Interventional
cardiology continues to expand in veterinary med-
icine and more techniques, that are routinely used
in the human field, are becoming available for ani-
mal treatment as equipment and training advance.
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CUPHATWY KAl TNV evaAAayr TwWv KaBeTrpwy, Ka-
Bwg kat Tnv acaAn tomobETnon kat Stavolén tng
OUOKEUNG,.

Ztévwon tng TpLyAwxLvhg BaABidag

H otévwon tng tpyAwywng PaApidag elval pLa
OTIAVLA CUYYEVNG KapSLOTIABELA 0TOUG OKUAOUG Kat
otLg yareg (Oliveira kat ouv 2011, Schrope 2015).
Tuxvotepa ekdnAwvetal ota Labrador Retrievers,
ota Dogue de Bordeaux, otoug leppavikoug Mot-
pevikoUg, ota IpAavsika Setters kat otoug Meyd-
Aoug Aavoug. Ta Bapld mepLoTatika epgavifouv
8€ELA ouPPOPNTLKA KapSLakr avemdpkela (ZKA)
KAl AUTTOBUPLKEG KPLOELG/€TELOOSLAKT) HUTKA adu-
vapia mou emnpeddel tnv moldtnTa {wng Katl To
xpovo emniBiwong (Kittleson 1998, Navarro-Cubas
Kal ouv 2017). YIIApXOULV TIEPLOPLOKEVEG AVAPOPEG
o€ BAABLEOTIAQOTLKY PE PUTIAAOVAKL GE OKUAOUG e
otévwan NG TtpyAwxvng BaiBiSag (Brown kat
Thomas 1995, Kunze kat ouv 2002, Navarro-Cubas
Kat ouv 2017, Lake-Bakaar kat cuv 2017) otig omol-
€q uttNpée BeAtiwon rj UTTIOXWPNON TWV CUPTITWHA-
TWV PETA TNV emépPBaon. Qotdoo, N EMAVEPEPAVLON
TWV CUPTITWHATWY, ELSLKA TOU aokitn, pmopel va
TPoKUYPEL 0 autoUGg TOUG OKUAOUG, Kal n emépBa-
on autr avtevdeikvutal o€ acbevelg okUAOUG TTIOU
€XOuV N8N pETpLa TIpog coBapou Babpol avemdap-
KELO TNG TpLyAwyvng BaABidag (AT), e€attiag tou
KlwSUvou emideivwong tng AT Kat Tng avamtuéng
ooBapng IKA petd tnv BaABiSomAaoctikr (Lake-
Bakaar kat ouv 2017).

Arvarpepévog Se§LOG KOATIOG
(AAK, COR triatriatum dexter)

O AAK elval pLa omtdvia ouyyevr|g Suothacia oy
oxetietatl pe tnv pn €€dAswdn tng BaABidag tou
S€€Lol PAeBwSoug KOATIOU Katd TNV ePPpuUOYEVE-
on, 08NYWVTag 0TNV EUPAVLON PLAG EVEOKOATILKIG
HEUBPAvNg oto 8e€L0 KOATO. H pepPpavn autn
pTopel va gival pn statpntn f Stdtpntn os Stago-
poug Babpoulg kat tapepmodilel TNV KukKAopopla
Tou alpatog péow NG omicBlag KolAng QAERag
TIPOC To S€&€LO KOATTO. Ta cupmTwata epAappBa-
VOUV TNV NTIATIKN CUPEOPNON KAl TOV aokitn ) tnv
Kudvwon egattiag porg amd Se€La Tpog Ta aplote-
pA PEOW avolXtoU woeldoug tpruatog (Kittleson
kat Kienle 1998, Moral kat ouv 2016).

ALaopeg eNdyLoTa eMEPPATIKEG TEXVLKEG EXOUV
eplypagel yia tnv Bepameia tou AAK kat Tept-
AapBAvouv TNV TUTILKI SLACTOAR PE HTIOAOVAKL,
TN SLOOTOAN HE MPTIAAOVAKL QYYELOTIAQOTLKNAG HE
ELSIKEG AETILSEG Kal TV TOTOBETNON PETAAALKOU
ayyetovapBnka (“stent”) (Adin kat Thomas 1999,
Atkins kat DeFrancesco 2000, Leblanc kat cuv 2012,

= latpikh Zadwv Zuvipopldg = Tépog 13/ Teuxog 2 / 2024



Barncord kat ouv 2016). H UBpLSIKA SLACTOAN e
pmtahovakL éxel emiong avagepBel (Uemura kat
ouv 2019).

Ailxwpn S€€La kKolAila

H Sixwpn &€€Ld kolila (AAK) elvat pla omtavia cuy-
YEVAG KapSLomdbeLla Tou TIPOKUTITEL aTtd SUCTIAQ-
OTLKOUG PUG 1 LVOPUWEELG Tawvieg Ttou Staxwpidouv
T 8€€Ld kola og SUo ecwteplkd Stapepiopata:
€va gyyUg, uPnAng Tileong SLapEpLopa Kal Eva amuw,
XAUNANG Tileong SLapépLopa KOVTA oTNV TIVEUHOVL-
KA aptnpla (Winter kat ouv 2021, Schober kat ouv
2017). EEattiag tng éupagng to gyyug Stapéplopa
odnyeltal otnv utepTpoia Kal Kabwg emSEVW-
VETAL N v6oog eppavidovtal KAWVIKA CUPTITWHATA
OTIWG HELWHEVN QVTOXN OTNV Aoknon, AutoBupt-
KEG kploelg, 6e€La KA kat aupvidiog Bdavatog. MNa
TNV TPOANYN KAl TNV UTIOXWPNON TWV KAWIKWY
OUMPTITWHATWY eVSelkvuTaAl N TIPWLHPN QVTLHETW-
TiLon. TEXVLKEG OTIWG N SLACTOAN HE PTIGAOVAKL, 1
HE PTIOAOVAKL OYYELOTINAOTLKAG HE ELSLKEG AETTLSEG
KaL OTn OUVEXELA N PETASLATACN PE PTIOAOVAKL O
UPNAEG TILECELG, OL UPPLELKEG XELPOUPYLKEG Kal SL-
OSEPPLKEG ETEPPRATELG KAL OL ETTEPBATELG AVOLXTNG
KapSLAag £xouv avayepBel oto TtapeAbov. OL ieplo-
OOTEPEC ATIO TLG SLASEPPLKEG ETIEPPATIKEG TEXVIKEG
TIOU Qva@E£povTal otnV KTnvLatpikn BiBAloypapia
TIAPEXOUV TIPOCWPLVN AANG OXL pakpoTpdBeoun
UTIOXWPNGON TWV KALVLKWY CUPTITWHATWY KAl N XEL-
POUPYLKN QVTLPETWTILON QalveTal va lvat n mpott-
HWpevn Bepareia yla toug aoBeveig pe AAK (Winter
kat ouv 2021, Schober kat ouv 2017).

ZUPTIEPAGHA

Jtnv mapovoa avackoTnon avageépovtal oL ouy-
XPOVEG TEXVLKEG TIOU TIPAYHATOTIOLOUVTAL CUXVO-
TEPA PE OTOXO TN BEPATIEVTLKA QVTLPETWTILON TWV
ouyyevwv Kapdlomabelwy ota {wa ouvtpolds. H
emepBatikr kapSlohoyla ouveyidel va eEelloostal
OTNV KTNVLATPLKI ETLOTAYN, KAl TIEPLOCOTEPES TE-
XVLKEG TIOU XPNOLHOTIOLOUVTAL TUTILKA OTNV LATPLKN
Tou avBpuwrou, apyifouv va yivovtal SLabEoLpeg
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MepiAnyn

Zto)x06

H €pguva SLe€nxOn pe otdyo tn Stepelivnon Tng ou-
XVOTNTAG QVTLHETWTILONG 080VTLATPLKWY TIEPLOTA-
TIKWV, TOU €mUTESOU TOU SLabéotpou e§oTALopOU,
TOU TUTIOU TWV TIEPLOTATLKWY, TNG BEPATIEVUTIKNG
QVTLUETWTILONG K. 4. 0TnNV Kabnuepvr pdagn twv
tatpeiwv Kal KAWLKWY {Wwv cuvTpo@Ldg otnv EA-
AaSa.

YAwkd kat péBodot

XpnolpototBnke €L8LKA SLapBpwpévo epwtnua-
TOAOYLO OXETLKO HE TN SLOXELPLON 0SOVTLATPLKWV
TIEPLOTATIKWY 0TO Llatpeio {WwV CUVTIPOPLAC, TO
omolo Ntav Slabéoipyo SLadlkTtuakd, oe SnuogL-
A LOTOCEALSQ, ATIOKAELOTLKA yLa KTNVLATPouG. OL
Baotkol Topelg Tou StepeuvnBnkav epAdpBavav
EPWTNOELG: yeVLKOU TIAaLolou, SLaBeotpou eEOTIAL-
opoU, TIPO-, 8L- KAL PET- EYXELPNTLKNAG Slaxeiplong
050VTLATPLKWY TIEPLOTATIKWV.

AmoteAéopata

Awakdolol evevivta SUo (292) ktnviatpol OAwv
TWV NALKLWY, oL oTtoloL aokoUV To MAYYEAPA OTNV
EM\GSa, andvtnoav oto €pwTNUAToOAOYLo oto St-
aotnua amd 16/1/22 péxpl 13/10/22. To 1/3 twv
epwTnBEVTWY SAwoE Twg SLabétel A pn odovtL-

Abstract
Objective

The survey was conducted in order to investigate
the frequency of dental cases, the level of available
equipment, the type of cases, the therapeutic treat-
ment, etc. in the daily practice of veterinary practic-
es and clinics in Greece.

Materials and methods

A specially structured questionnaire related to
the management of dental cases in a veterinary
practice was used, which was available online on a
popular website, exclusively for veterinarians. The
main areas explored included questions on: gen-
eral context, available equipment, pre-, intra- and
post-operative dental case management.

Results

Two hundred and ninety-two (292) veterinarians
of all ages, practicing in Greece, responded to the
questionnaire between 16/1/22 and 13/10/22. One-
third of the respondents indicated that they have
complete dental equipment, while almost 60% in-
dicated that they treat at least one to two dental
cases per week. A significant majority exclusively
choose general anesthesia for dental procedures
and tracheal intubation when performing them.
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atplkd e€omALopd, evw oXeSOV TO 60% TTWG AVTLHE-
TWTLleL TOUAGXLOTOV €va €W SU0 08OVTLATPLKA TTE-
pLotatika tnv e&opada. H onuavtkn mietobneia
ETILAEYEL OTIOKAELOTLKA YEVLIKN avaitobnola yia tn
SLe€aywyr) oSovTLatplkwy eMePBACEWVY Kat tn SLa-
OWANVWON NG Ttpaxelag Katd tnv SLevEPyeLd TOUG.
OL pLool KTnvilatpol ETIAEYOUV WG TPOTIO AVTLHETW-
TILONG TNG XPoviag ouhootopatitidag tng yatag tn
OUVSUACHEVN XPrON KOPTIKOOTEPOELSWVY Kal avtl-
BLoTikwy, avtlBETWE, SUO OTOUG TPELG KTNVLATPOUG
8ev OUCTNVOULV TN XOPrRyNon AVTLBLOTIKWY HETA
TNV anotpuywon, av sv anatteitat n eEaywyn So-
VTLWV. TENOC, €vag OTOUG TIEVTE KTNVLATPOUG Bew-
pel g epLocOTEPO atd To 15% TWV £006WV TOoU
TIPOEPXETAL ATIO OSOVTLATPLKEG ETIEPPATELG.

Zupmepdopata

Ta amoteAéopata Tou epwtnuatoloylou Selyvouv
OTL N TIPOOEYYLON TWV 0S0VTLATPLKWY TIEPLOTATL-
KWV amd TOUG KTNVLATPOUG TIOU amdvtnoav oTo
EPWTNHATOAOYLO, CUHPBASIEL OE YEVIKEG YPAHUES
HE TLG KATEUBULVTNPLEG YPAPMEG TNG OXETKAG TIa-
ykéopLag BLBAloypapiag.

NEEeLg eupeTNPLOL: AVTIPETWTILON 0SOVTLATPLKWY TIEPLOTATLKWY, YATA, 080VTLATPLKOG EEOTTALOUOG, TIPWTO-

YEVAG €pEUVA, OKUAOG

Dentistry in companion animal practices

Half of the veterinarians choose the combined use
of corticosteroids and antibiotics as a way of treat-
ing feline chronic gingivostomatitis; in contrast, two
out of three veterinarians do not recommend the
administration of antibiotics following teeth scaling
if teeth extractions are not required. Finally, one in
five veterinarians consider that more than 15% of
their income comes from dental procedures.

Conclusions

The results of the questionnaire show that the ap-
proach to dental cases by the veterinarians who
responded to the questionnaire is generally in line
with the guidelines of the relevant global literature.

MeSH keywords: Dental case treatment, cat, dental equipment, primary research, dog

Etcaywyn

Ol TaBroeLg TNG OTOHATLKAG KOWAOTNTAG TIPOKA-
AoUv ota {wa €VTovo TIOVO, TOTILKEG, aAAA OTIWG
@alvetal Kal cuotnuatiké AolpwEelg (Harvey
2022), émwg elval n YAeypovn Kat n ivwon tou Ama-
To¢ (Debowes et al. 1996), n xpOVLA VEQPLKH VOCOG
(O'Neill et al. 2013, Finch et al. 2016) kat n evéokap-
5itida (Glickman et al. 2009). Z0p@wva, AoLroy, pe
TG KatevBuvtApLeg 0dnyleg 08OVTLATPLKAG KTNVL-
atpkng tng Maykoopiag Etaipeiag Ktnviatpikrg
MKpWV ZWwv (WSAVA) oL 080VTLATPLKEG TIAONOELG
Tou &gV avtipetwridovial emMapkwg, umofabui-
Couv tnV TolotNTa {WNnG Twv {WWV CLVTPOPLAG
(Niemiec et al. 2020).

H mpwtn €pyacia Pe aQVTLKEIPEVO TNV KTNVLATPL-
K] oSovtlatplkn otn Sebvr BLBAloypapia snpo-
olelTnKe to 1889, evw amo tn Sekastia tou 1930
N KTNVLATPLKI 080VTLATPLKY) amoTEAEL Eva avaro-
OTIOOTO KOPUATL TNG KABNPEPLVNG KALVLKNAG TTPAgNG.
Kata tn Sudpkela tou 20° awwva, n mAstobneia
TWV TIEPLOTATIKWY agopoloe Kuplwg egaywyr] kat
amoTpUywaon SoVTLWY, KABWG TLONG KAl AVTLUETW-

Introduction

Oral cavity diseases cause intense pain in animals,
local but also systemic infections (Harvey 2022),
such as inflammation and fibrosis of the liver (De-
bowes et al. 1996), chronic kidney disease (O’Neill
et al. 2013, Finch et al. 2016) and endocarditis
(Glickman et al. 2009). Therefore, according to the
World Society of Small Animal Veterinary Medicine
(WSAVA) dental guidelines, dental diseases that are
not adequately treated degrade the quality of life
of companion animals (Niemiec et al. 2020).

The first study on veterinary dentistry in the in-
ternational literature was published in 1889, while
from the 1930s onwards, veterinary dentistry is an
integral part of daily clinical practice.

During the 20" century, the majority of cases
mainly involved teeth extractions and dental scal-
ing, as well as treatment of abscesses and exten-
sive infections (Eisner et al. 2013).

In our country, veterinary dentistry appeared in
the second half of the 1990s and until today it has
developed significantly both in the university and
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TILON QTOOTNHATWY KAl EKTETAPEVWY POAUVOEWY
(Eisner et al. 2013).

3TN XWPA Pag N KTNVLATPLKH 080VTLATPLKN EPpa-
viotnke oto SeUtepo PLod tng Sekagtiag tou 1990
KAl PEXPL OrUEPA avamtuxBnKe OnUAVTIKA TOCO
OTO TIQVETILOTNHLO OCO0 KAl OTOV LSLWTLKO TOMEQ.
MdaALota, onNUavtikog aplBudg EpyactloV OXETIKWY
HE TO avTlKelpeva OTIWG N €TILAOYN Kal Xprion tou
amapailtntou odovtiatplkol eEomAlopoUl, n avtl-
HETWTILON TNG Xpoviag oulootopatitidag tng yd-
Tag, N mEpLodovtitida Tou oKUAoU, N owoth Xpron
TWV aVTLRLOTLKWY Kal n avaltoBnoloAoyikr) dtaxel-
pLon €xouv SNUOCLEUTEL O £ykpLta BVIKA Kat St-
€0V TIEPLOSLKA, EVW €XOUV TIAPOUCLACTEL TIOANEG
ELONYNOELG 1 €NEVBEPEG AVAKOLWVWOELG OE EBVIKA
Kal Stebvry cuvéSpla (Mamadnuntpiou 2018).

TOX0G QUTAC TNG €pyaciag ntav n culoyn
TIANPOYOPLWV KAL N KATAypan yld Tpwtn @opd
TOU ETILTIESOU AOKNONG TNG €LSLKOTNTAG TG 050-
VTLATPLKAG OTNV KABNUEPLVI KTNVLATPLKA KALVLKN
mpagn, otnv EAAASa. Eldikdtepa mpaypatevetal
Bepata omwg n cuxvotnta Kat n Siaxeipion odo-
VTLATPLKWV TIEPLOTATIKWY, TO eTIiTteS0 TOU SLabeat-
Hou €EOTIALOPOU, TOV TUTIO TWV TIEPLOTATIKWY Kal
To Xpdvo Tou Siatibetal os autd. Mvetat Adyog,
€TloNG, yla TV eKTAlSEUON TWV KTNVLATpWY Péoa
aTIo TO TIAVETILOTAYLO KAl amd aAAoug popels, al\d
Kal TNV emkowwvia PETagy TwV KTNVLATPWY Kal
TWV KNSEPOVWY TWV Pkpwy {wwv. H Ttapovoa gp-
yaola eniong, epmhoutilet tn BLRALoypapia oxetTL-
KA PE TNV €EEALEN TNG OSOVTLATPLKIG KTNVLATPLKNAG
otnv EAAGSa ta teleutala xpovia, aAa kat Sivet
TIANPOYOPLEG OTOUC AVAYVWOTEG yLa TNV opBotepn
Xprjon tou €£OTALOPOU KAl TNV AVTLPETWTILON TiE-
PLOTATLKWY, AVEEAPTATWG PE TLG ATIAVTNOELG TIOU
866nkav otnv Ttapoloa TPWTOYEVH €pEuvVa.

YAwKa Kat pgBodol
Aopn kat Stavopr epwtnpatoAoyiou

H cuA\oyn SeSopévwy TpaypatomolnOnke Pe T
Xpron eL8Lka SlapOpwpévou epwtnpatoloyiou, To
ottolo epA\apBave 23 epwTnoeLs. OL 15 EpWTAOELG
rtav KAeLotoU tuTou KAlpakag likert, SUo amod tig
oTtoleg €5lvav tn SuvaTOTNTA OTOV EPWTWHEVO VA
ETIAEEEL TIEPLOOOTEPEG ATO Pila ATIAVINOELG. XTLG
UTIOAOLTIEG 8, KABE EPWTWHEVOG PTIOPOUCE va Sw-
o€l pla Sikr) Tou amdvinon, €@’ 6oov §gv ToV KAAU-
TITAV Ol TIPOTELVOHEVEG ATIAVTHOELG.

To epwTNUATOAGYLO SLaVEUNBNKE PEOW NAEKTPO-
VLKNG TAQT@Oppag o€ Sladlktuakny opdda otnv
oTTol0 CUPPETEXEL HEYAAOG apLOPOG KTNVLATPWY, OL
oTtololL aokoUV To emayyeApa otnv EAGSa kat Spa-
OTNPLOTIOLOVUVTAL ETTAYYEAHATIKA OTNV LATPLKH TWV
{wwv ouvtpoPLdg, oto Stdotnua armo tov Iavoua-

in the private sector. Indeed, a significant number
of papers related to subjects such as the selection
and use of the necessary dental equipment, the
treatment of feline chronic gingivostomatitis, ca-
nine periodontitis, the correct use of antibiotics
and anaesthetic management have been published
in reputable national and international journals,
while many oral presentations and short communi-
cations have been presented at national and inter-
national conferences (Papadimitriou 2018).

The aim of this study was to collect information
and for the first time record the practice level of
dentistry in daily veterinary clinical practice, in
Greece. In particular, it addresses issues such as
the frequency and management of dental cases,
the level of available equipment, the type of cas-
es and the time allocated to them. It also discusses
the education of veterinarians through the univer-
sity and other institutions, and the communication
between veterinarians and guardians of small ani-
mals. This study also enriches the literature on the
development of veterinary dentistry in Greece in
recent years, and also provides readers with infor-
mation on the correct use of equipment and case
management, regardless of the answers given in
this primary survey.

Materials and methods

Structure and distribution of the questionnaire
Data collection was carried out using a specially
structured questionnaire, which included 23 ques-
tions. The 15 questions were closed-ended likert
scale questions, two of which allowed the respond-
ent to choose more than one response. In the re-
maining 8, each respondent could give their own
answer, as long as they were not satisfied with the
proposed answers.

The questionnaire was distributed via an online
platform to an online group of a large number of
veterinarians, who are practicing in Greece and are
professionally active in companion animal medi-
cine, between January and October 2022. All data
were imported into a Microsoft Excel® file, where
they were processed. The data were subjected to
descriptive statistical analysis and are presented in
the tables below.

Results

The total number of respondents was 292, and all
questions were answered by all participants. In all
tables N represents the number of responding vet-
erinarians who selected the corresponding answer.

In all the questions of Table 1, respondents were
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££ TToLa NALKLOK OPASa aVIjKETE; N (%)
<35 129 (44,2%)
35-50 111 (38%)
>50 52(17,8%)
Néco ouxva avripetwnilete 05OVILATPLKA TTEPLOTATLKA OTO Latpeio oag; N (%)
1-3 opéc [prva 117 (40,1%)
1-2 popéc [efbouasda 114 (39%)
Mo ouyva 61(20,9%)
Ze TIOLO TI0O0O0TO Bewpeite dTL CUPPETEYOUV OL 0SOVTLATPLKEG EMEPPATELS OTA €008 TOL LAaTpeiou 1 TG KAWVLKIG oag; N (%)
Aydtepo arnd 5% 81(27,7%)
5-10% 89 (30,5%)
10-15% 57(19,5%)
15-20% 49 (16,8%)
Nepioadtepo and 20% 16(5,5%)
Bswpeite 6TL oL amoAaPEg aré TNV AVILPETWITLOT 050VILATPLKWY TIEPLOTATLKWY aVTATIOKpLvovTaL 0To Xpdvo Kal

OTOV KOTIO IOV SLUBETETE YL’ autd; L)
Nat (avomountkr) 173 (59.2%)
‘Oxt (pn wkavoroLntikn) 113(38,7%)
OpLopéveg eEaywyeg 6(2,1%)
B©a emBupoloate KamoLU MEPALTEPW EKTLALSEVCN TTNV 050VTLATPLKI) KTNVLATPLKI KAL av VaL HECW TIOLOU popéd; N (%)
Méow tou Mavermotnuiou 134 (45,9%)
MEOW EMOTNPOVLKAG ETaLpelag 83(28,4%)
Méow oepLvapiwv oto e§WTEPLKO 40 (13,7%)
MEow KATIoLoU LELWTIKOU popEa ) EPTOpLKIS ETatpelag 27(9,2%)
Oy (8ev undpyer avaykn) 8(2,7%)

Nivakag 1.

pLo €wg Tov OKTWRpLo Tou 2022. OAa ta Sedopeva
eLonxbnoav og apyelo Microsoft Excel®, émou €yuve
kat n enegepyacia toug. Ta SeSopéva uTtoBANON-
KAV OE TIEPLYPAWPLKI] OTATLOTIKN avaAuon Kat Ta-
pouclalovtal 6ToUG TIAPAKATW TIVAKEG,.

AmtoteAécpata

O OUVOALKOG apLBPOG TWV ATIAVTNHEVWY EpWTNHA-
ToAoylwv NTav 292, evw OAEG OL EPWTNAOELG ATIAVTH-
Bnkav amd OAoUG TOUG CUMHETEXOVTEG. X OAOUG
Toug Tiivakeg To N ek@palel Tov aplBpo Twy pwin-
BEVTWY KTNVLATPWY TIoU €MEAEEQV TNV avTioTolyn
amndavtnon.

Y€ ONEG TLG pWTNOELG ToU Mivaka 1 oL EpWTWHE-
VoL Elxav tn Suvatotnta emAoyng Plag amavtnong
aTo TLG TIPOTEWVOUEVEG,.

Y& OAEG TLG EpWTNOELG TOU MMivaka 2, oL EpWTw-
pevol elyav tn Suvatotnta emAoyng YLag ardvin-
ONG. ZTLG EPWTNOELG HE QOTEPLOKO, OL CUUPETEXO-

given the option to choose one of the suggested
answers.

In all the questions of Table 2, respondents were
given the option of choosing one answer. In the
questions with an asterisk, participants were asked
to make a comment if they selected the third op-
tion «depends on the case». In particular, 96.2%
of veterinarians working in veterinary practices
and clinics in Greece, regardless of age, use gen-
eral anaesthesia for a dental surgery. The majority
(67.5%) of veterinarians intubate the trachea when
performing dental surgeries, while 15.1%. only on
occasion. More specifically, some of the participat-
ing veterinarians (2.7%) always perform intubation
in dogs and depending on the case in cats. Another
portion of veterinarians (0.7%) only intubate dur-
ing dental scaling. A small proportion of colleagues
(1.4%) consider the severity of the dental case in
their decision to intubate, and others are influ-
enced by parameters such as age (0.7%) and breed
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What age group do you belong to? N (%)
<35 129 (44.2%)
35-50 111 (38%)
>50 52 (17.8%)
How often do you treat dental cases in your practice? N (%)
1-3 times /month 117 (40.1%)
1-2 times/week 114 (39%)
More often 61(20.9%)
What percentage of your practice's or clinic's revenue do you feel dental procedures contribute to? N (%)
Less than 5% 81(27.7%)
5-10% 89 (30.5%)
10-15% 57 (19.5%)
15-20% 49 (16.8%)
More than 20% 16 (5.5%)
Do you feel that the income coming from dental cases is worth the time and effort you put into them? N (%)
Yes (satisfactory) 173 (59.2%)
No (unsatisfactory) 113 (38.7%)
Some extractions 6(2.1%)
Would you like some further training in veterinary dentistry and, if so, through which institution? N (%)
Through the University 134 (45.9%)
Through a scientific company 83 (28.4%)
Through seminars abroad 40(13.7%)
Through a private entity or commercial company 27 (9.2%)
No (no need) 8(2.7%)

Table 1.

VTEG KANBNKav va Kavouv éva oXOALAoUO, EYOCOV
eméAe€av TNV Tpltn emloyn «avaAdywg Tou TEPL-
oTatkoU». EL8LkOTEPQ, TO 96,2% TWV KTNVLATPWY
Tou epyddovtal o€ KTNVLATPELa KAl KAWVLIKEG oTNV
EM\GSa, aveEaptTtwg nAKlag, XxpnoLyoToLel yevi-
K| avatcBnota yla éva oSovtiatpikd xelpoupyeio.
H mietopnela (67,5%) Twv KINVLATPWY Slacw-
Anvwvel tnv tpaxela katd tn Sltevépyela oSovtt-
ATPKWV €MePBACEWY, evw To 15,1%. povo katd
Tep{mtwon. AVOAUTIKOTEPQ, HEPLKOL ATTO TOUG CU-
HETEXOVTEG KTNVLATPOUG (2,7%) Tipaypatorololv
SLaoWAVWON TIAVTa o€ OKUAOUG Kat avaAoya pE
TO TIEPLOTATIKO O€ yATeG. Mia dAAn pepida kTnvid-
Tpwv (0,7%) SLACWANVWVEL HOVO OE aTtoTplYWaon.
‘Eva Pkpo 1ooootd cuvadiApwy (1,4%) cuvurto-
Aoyifouv otnv amdyaor] toug yla SLacwAnvwon
TN coBapoTnTa Tou 08OVTLATPLKOU TIEPLOTATLKOU),
Kat dA\oL emnpeadovtal amnd TapapETPOUS, OTIWG
elvat n nAwkia (0,7%) kat n @UAN (BpaxUKEPAALKA)
(1%). Emeldn 6pwg 0 oXoALaopog tng (Slag epwn-
ONG NTAV TIPOALPETLKOG, TO 9,6% QPKECTNKE OTO VA

(brachycephalic) (1%). However, because com-
menting on the same question was optional, 9.6%
were content to choose «depends on the case»
without justifying their choice. Finally, in a similar
commentary question, 18.2% of the participating
veterinarians performed a clinical examination of
the oral cavity in an already anaesthetized animal
for another scheduled surgery only if they noticed
something alarming during the general clinical ex-
amination or during intubation of the animal. In-
dicative findings of concern were: halitosis, severe
salivation, a facial deformity or a history of chewing
difficulty or anorexia.

In the questions of Table 3, concerning the tools
and equipment available to veterinarians in their
workplace, respondents were allowed to select
more than one answer, in contrast to the question
concerning the frequency of changing the ultra-
sonic device's scaling tip.

In all questions of Table 4, respondents were
asked to choose one from the suggested answers,
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Kévete atpatoAoyikd/BLoxnpLké EAeyXo TipLY T SLEVEPYELD 0SOVTLATPLKWY ENENPACEWY; N (%)
Nat 90 (30,8%)
Oy 30(10,3%)
AvaAoya PE TO TIEPLOTATLKO 172 (58,9%)
Kavete akTLvoAoyLKO EAEYXO TIPLY TN SLEVEPYELA 0SOVTLATPLKWY EMEH PACEWV; N (%)
Névta 19 (6,5%)
MEPLKEG POPEC 56 (19,2%)
Mavo otav evtoniow epgavég TpoRAnua 151 (51,7%)
Moté 66 (22,6%)
Ti eldoug avarobnoia xpnotpomoleite yLa T SLEVEPYELO OSOVTLATPLKWVY ENMEPPACEWVY; N (%)
ATIAR npépnon 11(3,8%)
Movo yevikrj avatoBnoia 204 (69,9%)
Fevikr kat eveaLun tomukr avawoBnaia, pe 511Bnon og cuykskpipévo Sovt 44 (15,1%)
Fevikn kat oteAeylaia avaiobnoia CUYKEKPIPEVOU VEUPLKOU OTEAEXOUC 33(11,3%)
*MpaypatomolLeite SLacwAfvwor tng tpayeiag yia tnv SlevépyeLa 0SoVTLATPLKWY EMEPBATEWY; N (%)
Nat 197 (67,5%)
OxL 51(17,5%)
AVaAOYWE TO TEPLOTATIKO 44 (15,1%)
Katd tn SLapkeLa pLag GAANG TTpoypappaTLOHEVNG XELPOUPYLKIG EMEPBOONG, TIPOTELVETE TNV TAUTOXPOVN N (%)
SievépyeLa oSovtiatpukrig mapépfacng (Tr.y. anoTplywon Twv SovTLwv);

MNat 46 (15,8%)
Oyt 57(19,5%)
Avahoya Tou TUTOU Kat SLapkeLag tng eneppaong 176 (60,3%)
MOVO OE OTELPLICELS 13 (4,5%)
*Kavete kKAWLKN eEETaon TnG CTOPATLKG KOLAGTNTAG oE £va avalsBnromotnuévo {wo yia Ao

TIPOYPUMHATLOHEVO XELPOUpYELD; p=)
Nat 206 (70,5%)
Oxt 33(11,3%)
Avahdywg Tou mEpLOTatLkoy 53(18,2%)

Nivakag 2.

ETAEEEL «aQVAAOYWCE TOU TIEPLOTATLKOU», XWPIG va
SikatoloyrogL Ttnv emAoyr| Ttou. TEAOC, o€ avtiotol-
XN €PWTNON OXOALACHOU TO 18,2% TWV CUHHETEXO-
VTWV KTNVLATPWVY TIPAYHATOTIOLEL KALWVLKY €&€Taon
TNG OTOPATLKAG KOWAOTNTAG o€ &N avalodntomot-
NUévo {wo yLa GANO TIPOYPAHHATLOHEVO XELPOUP-
YELO, HOVO aV TIaPATNPHOEL KATL AVNOUXNTIKO KATd
TNV YEVLKNA KALWVLKN €€€Taon 1| Katd TN SLacwAnvw-
on tou {wou. EVSELKTIKA avnouXNTIKWV gupnua-
TWV TTIOU avagepbnkav tav: n sucoouia, n évtovn
olEAOppPOLa, KATIola SUCHOPPLA TOU TIPOCWTIOU N
Lotoplkd SuckoAiag pdonong  avopeéiag.

YTIG epwTRoELg Tou Mivaka 3 Tou agopouv ta
epyaleia kat tov e€omAlopd Tou SLabéTouv oL Ktn-
vlatpol 0To XWPO £pyaciag Toug, oL EPWTWHEVOL

except for the question on feline chronic gingiv-
ostomatitis. The latter was given 77 different com-
binations of the suggested answers, and also a4.1%
went into further analysis of the options by talking
about the chronological order of feline chronic gin-
givostomatitis management actions. 80.8% would
attempt dental extraction at least of the premo-
lars and moral teeth. Also, about 1% administered
cyclosporine as an alternative response and local
antiseptic solutions as adjunctive treatment, while
0.7% raised the owner’s wherewithal as another
factor determining the approach to such cases.
Almost all of the respondents who occasionally
perform separation of multi-rooted teeth (21.9%),
consider that the degree of periodontal tissue
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Do you run blood/biochemical tests prior to dental procedures? N (%)
Yes 90 (30.8%)
No 30(10.3%)
Depends on the case 172 (58.9%)
Do you perform a radiological inspection prior to dental procedures? N (%)
Always 19(6.5%)
Sometimes 56 (19.2%)
Only when I detect an obvious problem 151 (51.7%)
Never 66 (22.6%)
What kind of anaesthesia do you use for dental procedures? N (%)
Simple sedation 11(3.8%)
Only general anaesthesia 204 (69.9%)
General and injectable local anaesthesia, with infiltration in a specific tooth 44 (15.1%)
General anaesthesia and nerve block of a specific branch 33(11.3%)
*Do you perform tracheal intubation for dental procedures? N (%)
Yes 197 (67.5%)
No 51 (17.5%)
Depends on the case 44 (15.1%)
During another planned surgery, do you recommend simultaneous dental intervention (e.g. dental scaling)? N (%)
Yes 46 (15.8%)
No 57 (19.5%)
Depending on the type and duration of the surgery 176 (60.3%)
Only during spaying/neutering 13 (4.5%)
*Do you perform a clinical examination of the oral cavity in an anaesthetised animal for another scheduled

surgery? N (%)
Yes 206 (70.5%)
No 33(11.3%)
Depends on the case 53 (18.2%)

Table 2.

glyav tn duvatotnta EMAOYNG TEEPLOCOTEPWY ATIO
plag amavtroswv, o€ avtiBeon pe TNV gpwtnon
TIOU aopd Tt cuxvoTNTa aAAayng Tou EE0TPOU TNG
OUOKEUNG UTIEPNXWV.

Y€ OAEG TLG EPWTNOELG TOU Mivaka 4, oL EpWTWHE-
vol KARBnkav va emAegouv pila amavtnon armo Tig
TIPOTELVOEVEG, EKTOG ATIO TNV £pWTNON TIOU AYO-
pouoe TN Xpovia oulootopatitida. Ztnv teAeutaia
860nkav 77 Slapopetikol cuvSuacpol Twv Tpo-
TEWVOPEVWVY aTIAVTNOEWY, Kabwg emiong éva 4,1%
TIPOXWPNOE OE TIEPALTEPW AVAAUGCH TWV ETILAOYWV
MAWVTAC yLa TN XPOVLKI OELpd TWV EVEPYELWV SLa-
XelpLong tng xpoviag ouvAootopatitidag. To 80,8%
Ba emiyelpovoe Eaywyr TOUAAXLOTOV TwV OTtoBL-
wv Sovtlwv tng yatag. Emiong, mepimou to 1% £6w-
0€ WG EVAANAKTLKY) amavinon tnv KukAootopivn

damage and mobility determine the necessity of
multi-rooted tooth separation.

A 17.8% of the surveyed veterinarians choose to
administer antibiotics on a case-by-case basis after
a dental scaling, which is not accompanied by an
extraction. More specifically, 4.1% of respondents
identified the progression of periodontal disease
as an important parameter that would determine
whether or not to give antibiotics at a dental scal-
ing, while about 1% indicated that they choose to
give antibiotics in cases where extensive bleeding
is found.

In all questions of Table 5, respondents were
given the option of choosing one answer from the
suggested ones, except for the questions with an
asterisk. The results indicate that most veterinari-
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Tt 08ovTLaTPLKG EEOTIALOPOG XPNOLHOTIOLELTE; N (%)
ATIAT) GUOKEUI UTIEPTYWV 154 (52,7%)
Tuokeur) unepriywy Kat nhektplkd Micromotor 74 (25,3%)
Obdovtiatpkr povada pe Eéotpo uneprywy, xapniég/uPnhég Taydtnteg kat kopmpeosp aépa 91(31,2%)
Axtvohoytko pnxavnua (Ot y1a evSooTopatLKES akToypapisg) 83 (28,4%)
O80oVTLATPLKO AKTLVOMOYLKO 25 (8,6%)
WnpLaKO aKTLVOYPaPLKS TAGKLBLO 1) YrpLOTIOLNTY) EVE0OTOPATIKWY TIAGKLS (WY 12 (4,1%)
AlaBeppia 94 (32,2%)
Laser CO2 6(2,1%)
Moo epyaleia KaL UALKG XprOLUOTIOLELTE OTLG 060VTLATPLKEG EMEPPATELS; N (%)
EyyAuQiSeC (9pélec) ubnhwv Tayutitwy 85(29,1%)
EyyAupiseg (@plec) yaunhwv TayutiTwy 80 (27,4%)
Alokoug KoTtig SovTiwy 58(19,9%)
NePLOBOVILKR PAAN 235 (80,5%)
Aviyveutrpa tepndovag 72 (24,7%)
Tuvbeapotdpo 112 (38,4%)
Elevators 238 (81,5%)
Luxators 190 (65,1%)
ATIOKOMNTHAPA TEPLOOTEOL 164 (56,2%)
Xnpikd mohupepldpeves ptiveg 12 (4,1%)
BLTOTOAUPEPL{OPEVES PrTIVEC 16 (5,5%)
ZUOKEUN PWTOMOAUPEPLOPOU 17 (5,8%)
AlpooTatikols omdyyoug 123 (42,1%)
KaBe mote aAAalete To EE0TPO TNG CUOKEUING UTIEPIXWV; N (%)
'Otav Sev elvat ma anotekeopatiké 137 (46,9%)
‘Otav égeL pBapel eppavig 53 (18,2%)
To ehéyyw pe Baon Tig 08nyieg g eTapiag 93 (31,8%)
Metd amd 40-50 xprioeig 9(3.1%)

Mivakag 3.

KAL TA TOTILKA AVTLONTITIKA SLAAUPATA, WG CUUTIAN-
pwuatikn Bepamnela, evw to 0,7% €6€0e TNV OLKO-
VOULKN SuvatdTnTa TOU LELOKTATN WG E€Vav aKoun
Ttapayovta 1tou kabopileL TNV TTPOCEYYLON TETOLWY
TIEPLOTATLKWV.

To oUVOAO OXES0V TWV EPWTNBEVIWY TIOU KAVEL
Staxwplopd twv ToAUpL{wY Sovtlwv Katd Tepi-
mtwon (21,9%), Bewpel mwg o Babuog eucelotdTN-
Tag KAl BAGBNG TWV TIEPLOSOVTIKWY LOTWV Kabopli-
{ouv TNV avaykaldtnta Staxwplopol ToAUpL{wY
SovTLwv.

‘Bva 17,8% TWV €PWTWHEVWY KTNVLATPWY ETTL-
AEYEL va XOpnynoeL Katd Tepimtwon avtiBlotika
META amd pla amotpuywaon Sovtiwy, N ool OPWG
8e ouvodevetal amod kamola eEaywyn. AVOAUTLKO-
TEPQ, TO 4,1% TWV EPWTWHEVWY EBECE WG onUavtL-

ans who suggest something different (4.1%) from
the suggested answers regarding the care of pets’
teeth at home, recommend powdered food supple-
ments that delay tartar deposition. Finally, a small
group of veterinarians (1%) cite inadequate infor-
mation for owners on dental problems and inter-
ventions as the main reason why an owner avoids
performing a dental procedure on their pet.

Discussion

In companion animals, diseases of the oral cavity
and teeth are a frequent challenge for veterinari-
ans in daily clinical practice. In fact, 90% of dogs as
young as one year old already suffer from periodon-
tal disease. In addition, 10% of dogs are presented
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What kind of dental equipment do you use?

Simple ultrasonic device

Ultrasonic device and electric Micromotor

X-ray machine (not for intraoral X-rays)

Dental radiography machine

Digital X-ray sensor or intraoral film digitizer
Diathermy

Laser CO2

What tools and materials do you use in dental procedures?
High-speed burs

Low-speed burs

Tooth cutting discs

Periodontal probe

Explorer

Periotome

Elevators

Luxators

Periosteal elevator

Chemically polymerizable resins
Photopolymerizable resins

Photopolymerization device

Haemostatic sponges

How often do you change the ultrasonic device's scaling tip?
When it is no longer effective

When it is visibly worn

I check it according to the company's instructions
After 40-50 uses

Dental unit with ultrasonic scaler, low/high speed function and air compressor

N (%)
154 (52.7%)
74 (25.3%)
91 (31.2%)
83 (28.4%)

25 (8.6%)
12 (4.1%)

94 (32.2%)
6(2.1%)

N (%)
85 (29.1%)
80 (27.4%)
58 (19.9%)
235 (80.5%)
72 (24.7%)
112 (38.4%)
238 (81.5%)
190 (65.1%)
164 (56.2%)

12 (4.1%)
16 (5.5%)
17 (5.8%)
123 (42.1%)

N (%)
137 (46.9%)
53(18.2%)
93 (31.8%)

9(3.1%)

Table 3.

KM TtapApEeTpo Tou Ba kaboploeL tn xopriynon n pUn
avtlBlotikwy o pla amotplywaon, TNV EEALEN TG
TIEPLOSOVTLKIG VOOOU, VW Tiep(TIou TO 1% ETLON-
Have OTL ETILAEYEL VA SWOEL avTLRlwon Og TTEPLTTW-
O€LG OTIOU SLATILOTWVETAL EKTETAPEVN atdoppayia.

Y& OAEG TLG EpWTNOELG TOU Mivaka 5 oL EpWTWHE-
VoL elyav tn SuvatoTnNTa EMAOYNG PLAG ATTAVTNONG
amo TLG TIPOTELWVOHEVEG, EKTOG ATIO TLG EPWTNOELG
HE aoteploko. ATIO Ta ATIOTEAECHATA UTIOSELKVUE-
TAL TIWG OL TIEPLOCOTEPOL KTNviatpoL Tou TpoTel-
VOUV KATL SLAWOPETIKO (4,1%) amd TLG TIPOTEWVO-
HEVEG QMavTrOELG 000V a@opd tn @povtida Twv
SOVTLWV TWV KATOLKISLWY OTO OTILTL, CUCTVOUV
CUMPTIANpWHATA SLATPOWNE OE HOPPI] OKOVNG TIOU
kaBuotepolv TNV evamobeon tpuylag. Tehog, pia
HIKPA opdada KTnvldatpwy (1%) avagépel wg KUPLO

with teeth fractures with pulp exposure and up to
70% of cats show teeth resorptions (Niemiec et
al.2020). Justifiably, therefore, 59.9% of the partici-
pating veterinarians in this study treat dental cases
at least once or twice a week. In an equivalent sur-
vey conducted in Sweden in 2020 the results were
similar, approximately six out of ten veterinarians
treated dental cases with high frequency (Enlund
et al. 2020). Also, veterinarians working in North
American clinics ranked oral cavity examination as
the 14" most frequently performed skill in clinical
practice and the 8" most important skill that new
graduates are expected to perform (Anderson et al.
2017). In a questionnaire addressed to UK students
in their final year of studies, 99.5% responded that
dentistry is one of the important specialties for the
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Bewpeite amapaitnto Tov SLaxwpLops Twv MoAUpL{wY SovTLwy TIpLY TRV eEaywyr) Toug; N (%)
Nat 192 (65,8%)
Oy 36(12,3%)
E§aprdua 64 (21,9%)
T ouotrvete petd tnv eEaywyr] Sovtiov To omoio Sev macyeL and BapLd eptodovritida rj 5ev £XEL MPOKAAECEL N (%)
améotnpa rj cupiyyLo;

AvTifLoTika 103 (35,3%)
TOTKO QuTLONMTIKO SLaAupa 81(27,7%)
MZAD 71 (24,3%)
KopTIKoOTEPOELST 1(0,3%)
Tirota 36(12,3%)
ZUCTIVETE TN XOpriynon avtiBLoTLKWV PETA TV anotplywon (kabapilopo), edv Sev amacteitar eEaywyn Sovruwy; N (%)
Nat 49 (16,8%)
Oy 191 (65,4%)
EEaprarac 52 (17,8%)
Nwg avtipetwnidere tn xpovia ovAootopatitida tng yarag; N (%)
Xoprjynon KopTikooTEpOELSWY pakpag Spaorng 62 (21,2%)
X0prynon KOpTIKOGTEPOELSWY T TO OTOHA 34(11,6%)
ZuvUaopPOC KOPTIKOOTEPOELS LIV KAl QVTLRLOTLKWIV 156 (53,4%)
Zuvduaopog M.ZA®. Kal avTiBLOTLKWV 80 (27,4%)
EEaywyn omioBuwv Sovtiwy Kal kaBaplopdg kat otiABwon twy mpoadiwv 168 (57,5%)
EEaywyr) dAwv Twv SovTiwv 127 (43,5%)
Adho 12 (4,1%)

Nivakag 4.

AOyo yLa Tov oTiolo évag LSLOKTNTNG amo@elyeL va
TIPQYHATOTIOLHOEL pLa 0SOVTLATPLKY EMEPBAC OTO
KATOLKISLO TOU, TNV TANUMEAN EVNUEPWON TWV LSL-
OKTNTWV o€ B€uata oSovVTLaTPLKWVY TIPORANPATWY
Kat TTapepBAacewv.

zugntnon

Ol a0BEVELEG TNG OTOHPATLKAG KOWAOTNTAG Kal TwV
SOVTLWV TWV {WWV CUVTPOPLAG ATIOTEAOUV CuXVN
TIPOKANGN YLA TOV KTNVLATPO OTNV KABNUEPLVN KAL-
VIKN TIPAEN. MdAwota, to 90% Twv OKUAWY HOALG
€VOG £TOUG TIACYXOUV 18N aTIO TIEPLOSOVTLKI VOOO.
EmumAéov, éva 10% twv oKUAwV Tipookopiovtat
ME Kataypata SovTlwv Pe €KBEON Tou TIOAPOU Kat
€wg KAl 70% Twv yatwv ep@avidel amoppoProeLg
Sovtiwv (Niemiec et al.2020). AtkatoAoynuéva Aot-
oV, T0 59,9% TWV CUPPETEXOVIWV KTNVLATPWY
otnv Tapouca €psuva avtlpetwri{ouv odovtia-
TPLKA TIEPLOTATLKA TOUAGXLOTOV pLa HE U0 (POPES
Vv €RSopAsa. Ze avtiotolyn Epguva Ttou SLeErxon
otnv Zoundia to 2020 ta amoteAéopata ATav ava-

clinical veterinarian (Perry 2014). It is very encour-
aging that more than two out of ten respondents,
regardless of age, claim that at least 15% of their
income comes from dental procedures. In addi-
tion, two out of three veterinarians whose dental
procedures’ income makes up more than 15% of
their total practice income, feel that these earnings
commensurate with the time they invest. Almost
all participants are interested in further training in
veterinary dentistry. More than one in three wish to
pursue this education through university activities,
which testifies to the rising trend in the develop-
ment of veterinary dentistry in Greece. Although
the opportunities offered in the field of education
are not the same in all countries, access to relia-
ble websites with educational content is becoming
increasingly easy. Indeed, the WSAVA (World Small
Animal Veterinary Association) guidelines offer a
very comprehensive overview of the dentistry spe-
cialty. Veterinary dental societies (European Vet-
erinary Dental Society, Foundation for Veterinary
Dentistry, British Veterinary Dental Association)
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Do you consider it necessary to separate the multi-rooted teeth before their extraction? N (%)
Yes 192 (65.8%)
No 36 (12.3%)
Depends 64 (21.9%)
What do you recommend after extracting a tooth that does not have severe periodontitis or has not caused an N (%)
abscess or fistula?

Antibiotics 103 (35.3%)
Local antiseptic solution 81(27.7%)
NSAIDs 71 (24.3%)
Corticosteroids 1(0.3%)
Nothing 36 (12.3%)
Do you recommend the administration of antibiotics following a dental scaling, if teeth extractions are not required? N (%)
Yes 49 (16.8%)
No 191 (65.4%)
Depends 52 (17.8%)
How do you treat feline chronic gingivostomatitis? N (%)
Administration of long-acting corticosteraids 62 (21.2%)
Oral corticosteroid administration 34(11.6%)
Combination of corticosteroids and antibiotics 156 (53.4%)
Combination of NSAIDs and antibiotics 80 (27.4%)
Extraction of back teeth and scaling and polishing of front teeth 168 (57.5%)
Extraction of all teeth 127 (43.5%)
Other 12 (4.1%)

Table 4.

Aoya, Tieplmou €§L otoug S€ka KTNVLATPOUG avtt-
petwtl{av 080OVTLATPLKA TIEPLOTATIKA HPE HEYAAN
ouxvotnta (Enlund et al. 2020). Emtiong, ktnviatpotl
TIou gpyadovtal o€ KALVLKEG TNG BopeLag APepLKNG
katéta&av tnv €£€Taon TNG OTOPATIKAG KOWAOTNTAG
WG TN 141 TiLo ouxvn S€€LotnTa ov ekteAe(TaL oTNV
KALVLKNA TIPAEN Kat Tnv 8" TiLo onpavtikn Se&lotnta
TIOU QVaPEVETAL VA £QAPPOoUV OL VEOL aTIOPOLTOL
(Anderson et al. 2017). Z€ éva epWTNPATOAOYLO TIOU
ameubuvotav og OLTNTEC Tou Hvwpévou Baol-
Aelou oto TeEAeuTaio £€Tog OoTTOUSWY TOUC TO 99,5%
aTIAVTNOE OTL N 080VTLATPLKN ATIOTEAEL PLa aTTO TLG
ONMAVTLKEG ELSLKOTNTEG YLa TOV KALVLKO KTnviatpo
(Perry 2014). Eivat TTOAU evBAppUVTLKO TO YEYOVOG
OTL Tieploootepol amd U0 otoug S€ka epwtnBEé-
VTeG, avegaptntwe nAwkiag, urtootnpidouv OtL TOUL-
AdyLoTtov To 15% Twv 008wV TOUG TIPOEPXETAL ATIO
080VTLaTPLKEG eMePPAOELG. ETLAéov, SU0 OTOUG
TPELG KTNVLATPOUG TWV oTtolwv ta €008a amo oso-
VTLOTPLKEG ETEPPACELG ATIOTEAOUV TIEPLOCOTEPO
aTto 10 15% TWV £008WV Tou Latpeiou, Bewpolv OTL
oL amoAdBeg amd auta avtanokpivovtal oTov Xpo-

also offer the possibility of further training in veter-
inary dentistry, while the two Colleges of Veterinary
Dentistry (European Veterinary Dental College and
American Veterinary Dental College) offer the pos-
sibility for a relatively small number of veterinari-
ans to train for three years and, after passing the
examinations, to obtain the title of specialist in vet-
erinary dentistry. It is worth noting that in a survey
of 28 universities in 24 European countries in 2010,
only a few universities in Europe provided a satis-
factory training programme in veterinary dentistry,
including the Aristotle University of Thessaloniki.
In fact, a 14% of the participants in the above sur-
vey stated that veterinary dentistry was not taught
at all and a further 33% stated that dentistry was
not part of the compulsory core courses (Gawor &
Niemiec 2021). Regarding the UK, a number of final
year students reported that dentistry was often not
included in the examination syllabus (Perry 2014).

Subsequently, according to the results of the pres-
ent study, 58.9% of the respondents choose to per-
form a preoperative haematological and biochem-
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T kévete dtav umdpxeL n Suvatdtnta evéodoviikiig Bepamnciag (amovedpwang) avti eEaywyrig evég Sovtion; N (%)
MNpotelvouy v evSoSovtikr Bepaneia kaw tv epapuélouv 7(24%)
Napanépmouv to {Wo oF ELSIKO 184 (63%)
Npoteivouv povo sEaywyn 101 (34,6%)
ZUOTIVETE AV TAKTA XPOVLKA SLaoTrjpata anotplywon Twy ovtiwy; Av val tota Stactrpata sivat autd; N (%)
Agv TpoTelvw avd TAKTA XPOVIKA SLaCTHHATA anotplywor) SOVTLwY 2(0,7%)
KaBe 6 prjveg 11(3,8%)
Mia popa to Xpovo 38(13%)
ZuoThvw £EETaon TNg OTOHATLKAG KOLAOTNTAS KABE 6 Pveg £w¢ 1 XpOvo Kal TIPOTEIVW avaAdywe TWv EUPRUATWY. 220 (75,3%)
KaBe 2} 3 ypovia 21(7,2%)
*TL GUCTI|VETE OTOUG LOLOKTITEG yLa TNV PPovTida TWV SoVILWV TWV KATOLKLSLWY TOUG oTo oTitt; N (%)
Tinota 8(2,7%)
BoUupTolopa 252 (86,3%)
ELSLKA mioTomoLNpéva Kepdopara 161 (55,1%)
ELLKA TILOTOTIOLNPEVES TPOYES 103 (35,3%)
Npoidvta mou mepLéyouv yAwpegLdivn 168 (57,5%)
Alho 12 (4,1%)
Ze TIOLO noaotfré oL LBLOKTITEG oTOUG omoloug mpotelvete pLa oSovtiatpiki enéppacn SExovral va tnv N (%)
TIpaypaTomoLigouy;

<10% 15 (5,1%)
10-20% 34 (11,6%)
20-30% 56 (19,2%)
30-40% 56 (19,2%)
>40% 131 (44,9%)
*Ma toLd AGYo TILOTEVETE OTL OL LELOKTITEG AMOPEUYOUV VA TPayHATOTIOL|COUV pLa ETEPBACT EVW TNV TipoTElveTE; N (%)
Tig amopelyouv Adyw KGOTOUG 171 (58,6%)
Tig Bewpolv pn avaykateg 108 (37%)
Adyw Tou EOBou TNg yevLkrg avatabnoiag 250 (85,6%)
AMo 4(1,4%)

MNivakag 5.

VO TIOU SLaBETOUV. IXESOV ONOL Ol CUPUETEXOVTES
EVSLAPEPOVTAL yla TIEPALTEPW €KTIALSEUON OTOV
KAGS0 TNG KTNVLATPLKAG 080VTLATPLKNG. MepLocod-
TEPOL ATIO €VaAG OTOUG TPELG ETLBUPOUV TNV ekTal-
Seuon autn péow Spdoswv tou Mavemotnuiou,
YEYOVOG TIOU PAPTUPA TNV avepXOPEVN TAON oTNV
€EEAEN TNG KTNVLATPLKNG 080VTLATPLKNG otV EA-
AdSa MoAovOTL 0L SUVATOTNTEG TIOU TIPOCPEPOVTAL
OTOV TOpEa TNG ekmatdsuong Sev elval ot (Sleg o€
OAd Ta KpAtn, N TpooPacn o a&LOTILOTEG LOTOOE-
AiSeg ekmalSeuTIKOU TtEpLEXOPEVOU yiveTal ouve-
XWG OAo Kat TiLo €UKOAN. MAALoTa, oL Kateubuvtn-
pLEG 08nyleg amd tnv WSAVA (World Small Animal
Veterinary Association) Tpoo@épouv pia TOAU
TIEPLEKTLKN ELKOVA yla TNV €L8IKOTNTA TNG 080VTL-

ical screening of their patient, depending on the
findings of the general clinical examination. Based
on a study of 101 dogs over 7 years of age, almost
30% of animals undergoing preoperative screen-
ing were diagnosed with a systemic disease (Jou-
bert 2007). Regarding radiographs of the teeth and
maxilla/mandible, 51.7% of respondents choose
to perform a radiographic examination only when
they detect an obvious problem during the clinical
examination of the oral cavity, while 22.6% never
perform a radiographic examination. Not perform-
ing an imaging examination of teeth carries risks
of incomplete or incorrect diagnosis. In fact, Eisner
et al. (2013) observed that intraoral radiographs
revealed clinically significant dental pathology in
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What do you do when there is the option of endodontic treatment (root canal treatment) instead of extracting a tooth? N (%)
Propose endodontic treatment and apply it 7 (2.4%)
Refer the animal to a specialist 184 (63%)
Extraction is only proposed 101 (34.6%)
Do you recommend periodic dental scalings? If so, what are the intervals? N (%)

I do not recommend periodic dental scalings 2(0.7%)
Every 6 months 11(3.8%)
Once a year 38(13%)

I recommend examination of the oral cavity every 6 months to 1 year and recommend it depending on the findings. 220 (75.3%)
Every 2 or 3 years 21(7.2%)
*What do you recommend that owners do to take care of their pets' teeth at home? N (%)
Nothing 8(2.7%)
Brushing 252 (86.3%)
Specially certified treats 161 (55.1%)
Specially certified diets 103 (35.3%)
Products containing chlorhexidine 168 (57.5%)
Other 12 (4.1%)
What percentage of owners to whom you propose a dental procedure agree to have it done? N (%)
<10% 15 (5.19%)
10-20% 34 (11.6%)
20-30% 56 (19.2%)
30-40% 56 (19.2%)
=40% 131 (44.9%)
*Why do you think owners avoid performing a procedure when you suggest it? N (%)
They avoid them because of cost 171 (58.6%)
They consider them unnecessary 108 (37%)
Because of the fear of general anesthesia 250 (85.6%)
Other 4(1.4%)

Table 5.

aTtpKAG. OSOVTLATPLKEG KTNVLIATPLKEG €TALPELE
(European Veterinary Dental Society, Foundation
for Veterinary Dentistry, British Veterinary Dental
Association), emiong, mpooépouv T Suvatotnta
yla TIEPALTEPW EKTIALSEVUON OTNV 08OVTLATPLKI KTN-
VLATPLKD, EVW Ta SU0 KoAéyLa KTnviatpikng Odo-
vtlatplkig (European Veterinary Dental College kat
American Veterinary Dental College) mapéyouv tn
SuvatdTNTa O OXETIKA Alyoug KTNVLATPOUG Va €K-
TalSeUTOUV €Tl TPLETLA KAL PETA ATTO ETILTUXELG £&€-
TAoeLg va AdPBouv tov Titho Tng L8kOTNTAG OTNV
KTNVLOTPLK 08ovTLaTpLKr. AEleL va onpelwBel oTL
o€ pla épeuva Tou apopoUoe 28 TTAVETLOTAKLA O
24 Eupwtaikég xwpeg, to 2010, Alya pévo mavert-
otrula otnv Eupwrn mapeiyav éva tkavoTiolnTLko

27.8% of their dogs and 41.7% of their cats, in which
no pathological findings were recorded during clin-
ical oral examination. Often, intraoral radiography
determines the management of the case (e.g. teeth
resorptions in a cat), but also its prognosis (e.g. ex-
tent of a neoplasm and its effect on adjacent tis-
sues) (Bannon 2013). Most likely reasons for not
performing them are the lack of necessary equip-
ment and objection by owners, mainly for financial
reasons. The present study shows that 8.6% of the
participants have a specialized radiographic ma-
chine for intraoral radiographs and about 5% use
digital imaging systems for the radiographs (digital
radiographic sensor or intraoral tile digitizer).

In terms of anaesthetic management, the WSA-
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Tpdypappa eKTalSeUcng 0TV 08OVTLATPLKN KTN-
VLOTPLKN, KAl aVAPECSA TOUG KAl TO APLOTOTEAELO
Mavemiotplo Oecoalovikng. MdaAlota éva 14%
TWV CUPPETEXOVTWVY OTNV TIAPATIAVW Epeuva 8n-
Awoe OtL Sev SL6aokdtTav KaBOAOU KTNVLATPLKN
080VTLATPLKN KAl ETILTTAEOV 33% OTL N oSovTLaTpL-
K| 8€V QVNKE 0TA UTIOXPEWTLKA HaBrpata Koppou
(Gawor & Niemiec 2021). Ocov apopd to Hvwuévo
BaoiAelo, évag aplBpdg TEAELOPOLTWY POLTNTWV
QVAPEPEL TIWG N 0SOVTLATPLKA OUXVA &€ CUMTIEPL-
AapBavotav otnv eetactéa VAN (Perry 2014).

TNV OUVEXELQ, CUPPWVA PE TA ATIOTEAEoUATA
NG tapoloag PEAETNG, TO 58,9% TwV epwINBEVTWY
eTIEYEL va TtpoBel og atpatoAoyLkd kat BLoxnuLko
TIPOEYXELPNTLIKO €AEYXO TOU aoBevoug Tou, avaho-
yQ PE TA EUPHHATA TNG YEVLKNG KALWVLKNAG &€taonc.
Me Bdon pla perétn oe 101 okUAoug Avw twv 7
ETWV, 0Xe60V 1O 30% TWV {WWV TIou UTIORANBNKE
O€ TIPOEYXELPNTLKO EAEYXO SLAYVWOTNKE e KATIOLA
ouotnuatkn édnon (Joubert 2007). Ocov agopd
™ AU aKTWoypa@Lwy Twv SOVTLWVY Kat Twv yva-
Bwv, T0 51,7% TWV €PpWTNBEVTWV ETIAEYEL Va TIpO-
Bel o€ AKTLWOAOYLKO €AEyXO POVO OTAV EVTOTILOEL
EMPAVEG TIPOPANPA KATA TNV KALWVLKI €€€TAON TNG
OTOMATLKNAG KOWAOTNTAG, EVW TO 22,6% Sev Ste€ayet
TIOTE OKTWVOAOYLKO €Aeyxo. H pn Sie€aywyn amet-
KOVLOTLKOU EAEYXOU TWV SOVTLWV EVEXEL KLVEUVOUG
eMtoug 3 AavBaopévng Stdyvwong. MdaAlota ot
Eisner kat ouv. (2013) mapatrjpnoav ot ot evéo-
OTOPATLKEG aKTVoypaieg amokdAuPav KALVLKA
onuavtkn maboloyia ota Soéviia oto 27,8% Twv
OKUAWV Kat Tou 41,7% TwV YaTwv Toug, ota omola
Sev elyav kataypagel taBoloykd suprpata Katd
TNV KAWLKN €€€Taon Tou otdpatog. Luxva n evso-
OTOMATLKI aktwvoypagnon kabopilel tn Staxeipt-
On TOU TIEPLOTATIKOU (TT.X. ATTOPPOYPOELG SOVTLWVY
o€ ydta), aA\a kat tnv mpdyvwan tou (.. éktacn
€VOG VEOTIAACHATOG KAL ETILEPACN TOU OTOUG YELTO-
VIKoUG Lotoug) (Bannon 2013). MBavdtepotl Adyol
pn Ste€aywyng Toug elvat n éAewdn tou amapaitn-
ToU €EOTIALOPOU Kal N aviippnon Twv LELOKTNTWY,
Kuplwg yla olkovoplkoug Adyouq. Xtnv mapouoa
MEAETN TIPOKUTITEL TIWG TO 8,6% TWV CUMHETEXO-
VTWV SLaBETEL EEELSLKEUPEVO OKTLVOAOYLKO PNnxa-
vNUa ywa evS00TOUATIKA AKTLVOYPA@RUATA Kal
TepLTIou To 5% Xpnotpomolel Pnelakd cuotpata
amelkdvLoNg Twv akTvoypaplwy (Pn@lako aktt-
Voypa@Lko TAakiSLo 1 Pnelotmolntr evéootopartt-
KWV TIAOKLE{wV).

‘Ocov agopd tnv avalodnololoyLkr Sltaxeiplon,
n WSAVA kat n ouvtpurtikr TAslopngia Twy ermt-
OTNUOVIKWY ETALPELWY {WWV CUVTPOPLAG OE ONO
Tov KbOopo, avtitiBetat oBevapd otn Slevépyela
080VTLATPLKWY ETEPPRACEWY o€ pn avalobnto-
motnpévo Cwo (Niemiec et al. 2020). MdALota, to
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VA and the vast majority of pet scientific societies
worldwide are strongly opposed to performing
dental procedures on unanesthetised animals
(Niemiec et al. 2020). In fact, 96.2% of the partici-
pants in this study, regardless of their age, always
perform dental procedures under general anaes-
thesia, ensuring not only the well-being of their pa-
tients, but also a more thorough examination and
therefore a more accurate diagnosis and a more
comprehensive and effective treatment (Roude-
bush et al. 2005). Moreover, general anaesthesia
for another planned surgery, is an occasion for
clinical inspection of the oral cavity (Gawor & Nie-
miec 2021). Three out of four respondents recog-
nize and take advantage of this benefit. Of course,
the necessity for general anaesthesia does not ne-
gate the general rule that the higher anaesthetic
risk an animal is at according to the ASA scale, the
higher the risk of complications during anaesthesia
(Beckman 2013). Finally, both local and nerve block
anaesthesia of areas of the oral cavity, as shown by
the questionnaire responses, are mainly applied by
young veterinarians. In the relevant literature it is
recommended to intubate the animal regardless of
the severity of the dental intervention and the type
of anaesthesia, inhalation or injection, as long as
water spray equipment is used, as intubation sig-
nificantly reduces the risk of aspiration, providing
greater safety for the patient (Beckman 2013). The
majority (67.5% of veterinarians) agree with this
practice, however, 83 of the 281 people who choose
general anaesthesia do not consider intubation
necessary, either because the tracheal tube makes
dental manipulations more difficult or because it
increases the cost of the procedure’s consumables.
60.3% of the respondents suggest that dental in-
tervention should be performed at the same time
as another planned surgery, depending on its type
and duration. The surgeon’s experience, the reduc-
tion of multiple anaesthesias’ risk, the owner’s de-
sire to save time and reduce costs play a decisive
role in making the above decision. However, it is
known that the oral cavity has an increased micro-
bial load (Gorrel et al. 2013), therefore special care
is required to avoid contamination when perform-
ing concurrent procedures in which aseptic condi-
tions are required. Also, the increased risk of side
effects should always be taken into account during
prolongation of the general anaesthesia time (Gor-
rel et al. 2013).

It is encouraging that more than one in three
owners are willing to carry out the suggested den-
tal procedures, as more than half of the respond-
ents to this questionnaire replied. The main rea-
son for avoiding the proposed dental procedure is
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96,2% TWV CUMPHETEXOVTWY OTNV TIApoUoa HEAETN,
ave€aptntwg TNG NAWKlag TOUG, TpayHatoToLel
TG OSOVTLOTPLKEG ETEPPACELG TIAVTA UTIO YEVLKN
avalobnota, eEacpaiifovtag OxL povo tnv eulw-
(o Twv acBevwv toug, aAAd Kat pla To eveelexn
e€€taon apa Kat o akpLPn Stayvwon Kat Pa o
OAOKANPWHEVN KAl ATIOTEAECHATIKN BEPATIEVUTLKN)
avtipetwriion (Roudebush et al. 2005). H yevikn
avaloBnota emiong, ywa tnv Slevépyela vog Ah-
AOU TIPOYPAPPATLOPEVOU XELPOUpPYELOU amoTeAEL
aPopUN Yyl TOV KALVLKO €AEyXO TNG OTOMATLKAG
Kootntag (Gawor & Niemiec 2021). Tpelg otoug
TEOOEPLG EpWTNOEVTEG avayvwpilouv Kal EKPETAA-
Aglovtal to Tapamdvw 6Yehog. H avaykaldtnta
(PUOLKA yla yevikn avaloBnota, Sev avalpel tov
YEVLKO Kavdva 0tL 660 uPnAdtepou avatoBntikol
KLVSUVoU £xeL KpLBel éva (wo cUPPWVA PE TNV KAL-
paka tng ASA, Tooo peyalUtepog lvat o Kivuvog
yla €MUTAOKEG Katd tn SLapkela tng avalobnotag
(Beckman 2013). TéAog, Téo0 n Totkr 600 Kat n
otelexlaia avalobnola mepLOXWVY TNG OTOPATLKAG
KOWAOTNTAG, OTw¢ aivetal amod TLG ATMAvTtAOELS
TOoU epwTnuatoAoyiou, epappdlovtal Kuplwg amo
VEOUG KTINVLATPOUG. XTn OXETWKN BLBAoypapia
Tpotelvetal N SltaowAnvwon tou {wou aveEdptn-
Ta amo tn Baputnta TNG 080VILATPLKNAG TIapEPPBa-
ong Kat to €(80¢ tng avalobnolag, ELOTIVEUOTLKN i
EVEDLUN, €@’ ooV XpnotpotiotnBel eEomALopSG pe
KATALOVLOMO VEPOU, KABWE N SLacWANVWoN HELw-
VEL ONPAVTIKA ToV KIVEUVO €L0pOQPNONG, TIAPEXO-
VTag HeyaAUTepn acydalela otov acbevr) (Beckman
2013). H mAetoyneia (67,5% TwWV KTNVLATPWY) CU-
QWVEL JE TNV TIPAKTLKNA auTr), wotdoo amo ta 281
dTopa Tou €TUAEYOUV TN YeVLIKN avalcdnoia ot 83
Sev Bewpolv amapaitntn tn StacwAnvwon, eite
ylati o TpayeloowAnvag Sucxepalvel Toug oSovtL-
atpLKoUG XELPLOPOUG, €lte ylatl augdvel To KOOTOG
TOV QVOAWOLPWY TNG EMEPPBAONG.

To 60,3% TwWv £pwInBEVTWY TIPOTEVEL TNV TAU-
TOXPOVN SlevEPyELA OSOVTLATPLKAG TIapEUBaong
Katda tn SLApKeELa pLag AAANG TIPOYPANMATIOPEVNG
XELPOUPYLKNG EMEPPBAONC, aVaAOywWG TOU TUTIOU TNG
KaL TNG SLAPKELAG TNG. H ePTIELpLa TOU XELpOUpPYOU,
N pelwon Tou KWSUVoU Twv TIOANATAWY avatodn-
ToTIOLNOEWY, N €mBUPLa Tou LSLokTATN yla &ot-
kovopunon xpdévou kat pelwon kdéotoug mailouv
KaBopLoTikd poAo yla tnv ARYn tng mapamnavw
anowaong. Qotooo, elval yvwotd OtL n otopatt-
Kr KOWOTNTa £xeL au&nuévo pLkpoBLakd poptio
(Gorrel et al. 2013), emopévwg yla TNV AmoUyN
ETILHOAUVOEWV aTatteltal LsLaltepn mpoooxn étav
Sle€dyovtal Tautoxpova eTEPPACELG OTLG OTIOLEG
amattovvtal AonTteg oUVONKEG. ETtiong, Ba TipeTeL
mavta va AapBavetat uttdyn o avgnuévog kivsu-
VOG TIOPEVEPYELWV OE PEYAAN TIAPATACH TOU Xpo-

the owner’s fear of anaesthesia risk, which can, of
course, be reduced by performing a full preoper-
ative check-up. Another important factor in decid-
ing whether to perform the dental procedure is its
cost. Several owners, however, seem to understand
the cost when the quality of work and the time re-
quired to perform a complete dental treatment are
explained in detail.

Regarding dental equipment, when the veteri-
narian has the appropriate dental equipment for
each case, their work is facilitated, and the likeli-
hood of accidents is reduced (Gengler et al. 2013).
Our study showed that almost half of the respond-
ents seem to only use an ultrasonic device in clini-
cal practice, while about one in three veterinarians
have a dental unit with an ultrasonic device, low/
high speed handpiece and air compressor, thus
being able to perform most dental work. Accord-
ing to Gawor and Niemiec (2021) it is preferable
that the veterinarian acquires the ability to use the
most appropriate equipment and then proceeds
to purchase it. Continuing in the management and
maintenance of the ultrasonic device, it is recom-
mended to use handles and dental scaling tips
from the same company, otherwise the risk of scal-
ing tip distortion increases, which naturally leads to
its disposal. 46.9% choose to replace the ultrasonic
scaling tip when its effectiveness decreases, not-
ing that it takes more effort and time to carry out
the scaling process. The effectiveness of a dental
scaling tip, however, largely depends on its correct
use (Bazan et al. 2020). In particular, the loss of the
length of the scaling tip is proportional to the wear
of the tool and naturally determines the replace-
ment time of it. In fact, if the tip is damaged by one
millimeter, its performance is reduced by 25% (Ara-
baci et al. 2013).

It is also noteworthy that more than eight out
of ten veterinarians of all ages use a periodontal
probe, as it is the most important tool for diagnos-
ing the level of periodontal health and tooth adhe-
sion (Abrahamsson & Soldini 2006). Through this
survey it also appears that more than 50% of vet-
erinarians have enough tools for teeth extraction,
even Luxators being a relatively high-cost tool, thus
taking care to ensure the integrity of both soft tis-
sue and bone. There was no significant correlation
between the age of the respondents and the use
of more specialised tools or materials, except for
resins, whose use is limited by older vets.
According to literature, teeth extraction, adminis-
tration of non-steroidal anti-inflammatory drugs
(NSAIDs), antibiotics and opioids, and maintenance
of good oral hygiene are recommended as the
treatment choice for feline chronic gingivostoma-
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VOU TNG YeVvIKAG avatodnoiag (Gorrel et al. 2013).

Elval evBappuvtikd OTL TIEPLOCOTEPOL ATIO €vav
OTOUG TPELG LSLOKTATEG elvat pdBupol va mpay-
HATOTIOLO0UV TLG TIPOTELVOHEVEG OSOVTLATPLKES
EMEPPATELG, OTIWG amAVTNOAV TEPLOCOTEPOL amd
TOUG PLOOUG EpWTINBEVTEG OTO TIAPOV EPWTNUATO-
AoyLo. O kUpLog Adyog amouyng SteEaywyng tng
TIPOTELVOPEVNG OSOVTLOTPLKAG ETMEPPBaong aro-
teAel 0 POPOG TOU LSLOKTATN yLa TOV KIVSUVO TNG
avatobnotag, o omolog PTIoPEL PUOLKA, Va pPelwbel
ME TNV SLEVEPYELA EVOG TIAPOUG TIPOEYXELPNTLKOU
eAéyyou. Evag akOun onPavtikog mapdyovtag yla
TNV EMLTEAEON 1| PN TNG 0SOVTLATPLKNAG EMEPRAONG
€lval Kat to K6oTog TNG. APKETOL LELOKTNTEG, OPWC,
(PalVETAL Va KATavoouv To KOOTOG OTav Toug €&n-
yeltal Aemtopepwg n ToLdTNTa TNG £pyaciag, aAAd
KaL 0 XpOVOG TIOU aratteltal yla va ipaypatoroLn-
Bel oAokAnpwpéva pla odovtiatplkn Beparela.

SXETLKA PE TOV 0SOVTLATPLKO €EOTIALOMO, OTaV O
Ktnviatpog Slabétel Tov Kat@AnAo yLa kabe Te-
plntwon odovtlatplkod €EOTIALOPO, SLEUKOAUVETAL
TO £pY0 TOU KaL PELWVETAL N TiLBavotTnTa atuyxnpa-
toG (Gengler et al. 2013). H peAétn pag €8eL&e OTL
oxed0v oL pLool amod toug epwtnBeévieg paivetat
va XpnoLUOTIOLOUV OTNV KAWLKN Tipagn povo ou-
OKEUN UTIEPAXWV, VW TIEPLTIOU €vag OTOUG TPELG
KTNVLATPOUG Slabétel oSovtlatpikr povdada pe
OUOKEUN UTIEPAXWY, XapnA&G/uPnAég tayUtnteg
KOl KOUTIPECEP agpa £xovtag £tol Tn Suvatotnta
va TIPAYHATOTIOLACEL TLG TIEPLOCOTEPEG OSOVTL-
aTpLKEG epyaocieq. ZTUPwva pe Toug Gawor Kat
Niemiec (2021) eivat mpotipntéo o Ktnviatpog va
OTIOKTA TNV LKAVOTNTA VA XPNOLUOTIOLEL TOV €KA-
OTOTE KATAAANAOGTEPO €EOTIALOHO KaL OTN CUVEXELA
va mpoPalvel og ayopd tou. Tuveyilovtag otn St-
QXELPLON KAL OLUVTNPNON TNG CUCKEUNG UTIEPHXWVY,
OUCTAVETAL N XPron XEpoAaBwv Kal EEoTpwy TG
(6lag etatpelag el6AMNwg au&avetal o kivéuvog
otp€BAwaoNG tou &otpou, n otola YUOLKA odnyet
o€ amoppudr) tou. To 46,9% €TAEYEL va QVTLKATA-
OTAOEL TO &€0TPO UTEPXWV OTav PelwBel n aro-
TEAECHPATLKOTNTA TOU, TIapaTnpwvTag OtL katapd-
AEL TIEPLOCOTEPO KOTIO KAL XPOVO yLa TN SLEVEPyELA
Tou KaBapLopou. H amoTEAEOPATIKOTNTA, OHWG,
€vog E€otpou gEaptdral og pPeyalo Babuod amod tnv
owaotn xprion tou (Bazan et al. 2020). ElSwkdtepaq,
N ATTWAELO TOU PAKOUG TNG KOPUWYNG TOU EEOTpoU
elvat avahoyn tng pBopag tou epyaleiou Kal Ka-
BoplleL puoLKA TO XpOVO avTlKataotaong tou. Ma-
Alota €dv n Aakpn Tou &€0Tpou Kataotpawel katd
€va XIALoOoTO, N amodoon ToU PELWVETAL Katd 25%
(Arabaci et al. 2013).

Elvat a&loonueiwto, emiong ot meplocdtepol
aTiO OKTW OTOUG S€KA KTNVLATPOUG OAWV TWV NAL-
KLWV XPNOLUOTIOLOUV TIEPLOSOVTLKY HAAN, KaBwg
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titis (FCGS) (Lee et al. 2022). In addition, the admin-
istration of corticosteroids should be avoided pre-
operatively and postoperatively so that they can be
used and be effective in treatment-resistant cases
(Winer et al. 2016). In contrast, the CO, laser is used
by very few veterinarians (2.1%) in the treatment
of FCGS, mainly due to the high cost of the device
(Lewis et al. 2007).

Regarding teeth extractions, the most frequent
complication following extractions of multi-root-
ed teeth is root fracture because of the deviating
curvature of the roots (Niemiec 2008). It is there-
fore justified that two out of three veterinarians
perform separation of multi-rooted teeth before
extraction. The majority seem to prefer the use of
burs, as cutting discs can cause significant damage
to adjacent tissues (Bellows 2019). No significant
age variation in the use of cutting discs was ob-
served in this study. In highly mobile teeth 21.9% of
respondents do not perform root separation, how-
ever the risk of complications is not eliminated and
therefore radiography of the area after each ex-
traction is recommended (Moore & Niemiec 2014).

Regarding postoperative management of extrac-
tions, 35.3% of veterinarians routinely administer
antibiotics. Current guidelines on the resistance
of microorganisms to antibiotics recommend their
administration sparingly, i.e. in cases with severe
microbial infections of the oral cavity or in immu-
nosuppressed animals (Gorrel et al. 2013).

It is worth mentioning that in cases where endo-
dontic treatment is possible, 63% of the respond-
ents suggest referring the case to a specialist, while
34.6% suggest direct extraction of the tooth. Endo-
dontic treatment requires special equipment and
experience with failure rate of only 6% (Verstraete
et al. 2019), which is why in Greece a very small per-
centage (2.4%) performs it. However, the fact that a
very high percentage of participants are informed
about and recommend this procedure, is indicative
of the interest in the specialty of dentistry.

Three out of four veterinarians do not recom-
mend dental scaling at specific intervals but decide
depending on the clinical condition of the patient,
the willingness of the owner, but especially the
health of the oral cavity. Scaling and polishing teeth
on a more frequent basis than required by the clini-
cal picture of the patient, carries anaesthesia risks,
enamel erosion and thermal damage to the pulp
(Gawor & Niemiec 2021). A survey conducted in the
UK regarding the recommendations of veterinar-
ians and nurses to owners to prevent oral cavity
health in their dogs. 98% of the participants recom-
mended tooth brushing, while 76% recommended
dry food and 50% recommended specially certified
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QTIOTEAEL TO TILO ONPAVTLKO EpYOAELO yLa TN SLayvw-
On TOU ETILTIESOU UYELAG TOU TIEPLOSOVTIOU Kal Tng
mpoopuong tou Sovtol (Abrahamsson & Soldini
2006). ®aivetay, emiong, P€oa amo tnv €peuva autn
OTL TIEPLOCOTEPOL ATIO 50% TWV KTNVLATpWY SLabé-
TOUV QpKETA gpyaAela yla tnv e€aywyr Sovtiwy,
aKOpn Kat Luxators Tou amoteAolv €va epyalelo
OXETIKA uPnAol kooToug, Ypovtilovtag £tol va
efaopalioouv TNV akepatdtnta 1600 TWV PaAa-
KWV LOTWV 000 KAl TwV 00twv. Aev utiip&e onua-
VTLKI OUOXETLON TNG NALKIAG TWV EpwTNBEVTWY Kal
NG xpriong TLo e&elSkeupEVWY epyaieiwy 1 UAL-
Kwv, pe e€alpeon tLg pntiveg, Twv omolwv n xprion
elvaL TEpLopLopEVN amo KTNVLATPOUG HEYAAUTEPWY
NALKLWV.

Toppwva pe tn BPAloypapia, wg Beparmeia
€KAOYNG TN XPOVLAG ouAooTopatitidag Ttng yatag
(XOr), ocuotrvetat n e€aywyr] Sovtuwy, n xopnyn-
0N N OTEPOELSWV QVTLPAEYHOVWEWY QAPHUAKWY
(MZA®), avTLBLOTIKWV Kal OTILOELSWY, Kal n dLath-
pNON KAANG OTOPATIKAG UYLEWVNG (Lee et al. 2022).
EmupdoBeta, n Xoprynon Twv KOPTIKOOTEPOELSWV
TIPETIEL VA ATIOWEVYETAL TIPOEYXELPNTLKA KaL PETEY-
XELPNTLKA, WOTE TA KOPTLKOOTEPOELSH VA PTIOPOUV
va XpnotpotolnBouy Kat va elvat amoTeEAECHATLKA
og avBekTika otn Bepareia meplotatikd (Winer et
al. 2016). AvuBétwg, to laser CO, xpnotuoroLeitat
amd eAdyLotoug KTNVLAtpoug (2,1%) otn Bepameia
Tn¢ XOr, kuplwg Adyw Tou uhnAou KGOTOUG TNG CUL-
okeung (Lewis et al. 2007).

‘Ocov apopd TG eEaywyEg, ouxvOTEPN ETILTTAO-
Kr tng e&aywyng twv moAUpL{wv Sovtiwv glval to
kdtaypa tng pidag Toug, wg andppola TG arokAL-
vouoag mopeiag twv pllwv toug (Niemiec 2008).
Awkatohoynpéva, Aotrtdv, U0 OTOUG TPELG KTNVLA-
Tpoug TipoPailvouv og SLaywpLlopo Twv TIOAUpL{WY
Sovtiwv TpLv TNV e€aywyn. H mAstoPneia Seiyvel
va TIPOTLPAEL TN XPAOoN Twv eyyAupidwy, Kabwg
oL 8{oKoL KOTIAG PTIOPOUV va TIPOKAAEGOUV ONpa-
VTLK BAGBN otoug yeltovikoug Lotoug (Bellows
2019). Aev TtapatnpnBnke onUavtikh Slakupavon
otnNV NAKLa WG TIPoG Tt Xpron SLoKwv Kot G otnv
Tapouoa PeEAETN. Z€ Slaltepa evoeLoTa SOVTLA TO
21,9% twv epwtnbeviwy Sev TipoPaivel og Stayw-
PLOPO TwV PLiWV, WOTOCOo 0 KIVEUVOG ETILITAOKWY
Sev eCalelpetal kat yLa To Adyo auto TpotelveTal
N aKTlvoypAa@naon tng mepLoxng YETA amo kabe e&a-
ywyn (Moore & Niemiec 2014).

SXETLKA PE TN HETEYXELPNTIKA Slaxeiplon twv
efaywywv, 35,3% TwWV KTNVLATpWVY xopnyet ouotn-
Hatkd avtiPlotikd. Ou olyxpoveg odnyleg oxetL-
KA PE TNV aVOEKTLKOTNTA TWV HPLKPOOPYAVLOHWY
0Ta avTLBLOTIKA CUCTHAVOUV TN X0Prynor Toug e
@eLSW, SnNAadn o€ TIEPLOTATLKA PE COPBAPEG PLKPO-
BLOKEG POAUVOELG TNG OTOMATLKIG KOWAOTNTAG 1) O€

treats (Fernandes et al. 2012). Educating owners
on their pet’s oral hygiene seems to be particularly
useful, as in addition to preventing periodontal dis-
ease, owners recognise and assess other oral cavity
and dental problems in a timely manner and bring
their pet to the vet (Enlund et al. 2020). It seems
that in the U.S. owners are aware of the need for
dental procedures, a study by the AAHA (American
Animal Hospital Association) in 2003 showed that
sufficient information was enough for them to ac-
cept to follow the advice of the veterinarian (Gawor
& Niemiec, 2021). In contrast, in our country more
than half of the veterinarians (55.1%) answered
that less than 40% of the owners would perform
a dental procedure on their animal, citing fear of
general anaesthesia as the main reason, but also
high costs or lack of information. Very important in
improving this parameter is thorough information
about the risks of an oral cavity disease for the local
and general health of the animal and a complete
preoperative check-up that provides safety during
general anaesthesia.

Conclusion

Interest in the specialty of dentistry for both young
and old veterinarians seems to be constantly in-
creasing. Through the present primary research,
it appears that a large proportion of veterinarians
working in veterinary practices and pet clinics in
Greece are informed about new developments in
the specialty of dentistry, recognize its importance,
have appropriate equipment, approach dental cas-
es in an integrated manner, recognize the need for
further education in the subject, and the provision
of specialized services.
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avooookatactaApéva {wa (Gorrel et al. 2013).
ALo avapopdg elvat OTL O€ TIEPLOTATLKA TTOU UTTApP-
XeL n Suvatdtnta evdodoviiknig Bepameiag, To
63% TWV £pWTNOEVTWY TIPOTELVEL TNV TIAPATIONTIN
TOU TIEPLOTATIKOU AUTOU Of KATIOLOV €L8LKO, EVW
To 34,6% mpotelvel ameubelag tnv efaywyn tou
SovtoU. H evSodovtikn Beparmeia amattel €51k
€EOTIALOPO OAAG Kal ePTelpla pE TTOCOOTO aro-
tuxlag poAlg 6% (Verstraete et al. 2019), yia autd
otnv EAAaSa tnv epappodel éva oAU pikpd Ttooo-
0T0 (2,4%). Elval Mavtwg EVSELKTLKO TOU VSLAWE-
POVTOG yLa TNV €L8IKOTNTA TNG 08OVTLATPLKNAG, OTL
TOAU UPNAd TIOC00TO TWV CUPPETEXOVTWY €lval
EVNUEPWHEVO OXETIKA KAl TIPOTEVEL TNV CUYKEKPL-
pévn eméppaon.

TPELG OTOUC TEOOEPLG KTNVLATPOUG SEV OUOTH-
VOUV TNV SlevEpyela amoTpUYWonG OE CUYKEKPL-
Héva Xpovika &lactripata, aAAd amogaci{ouv
avaAdywE TG KALVLKNG KATAOTAONG TOU aoBevr),
™G mpobuplag tou LSLOKTATN, aAAG KUplwE TNG
UYELOG TNG OTOMATLKAG KoOTnTag. H amotplyw-
on Kat n otiABwon Twv Sovtuwv, o CUXVOTEPN
Bdon amd OTL amatteltal amod TNV KAWLKI €LKOVaA
Tou aoBevoug {wou, evéxel KvSUvoug avatobnot-
ag, pBopag tng adapavtivng kat Beppikng BAABNG
Tou ToAoU (Gawor & Niemiec 2021). £to Hvwé-
vo BaoiAeLo TipaypatoToL}Bnke Epeuva OXETIKA UE
TLG OUOTAOCELG TWV KTNVLATPWY KAl TWV VOGNAEU-
TWV OTOUG LELOKTATEG, yLa TV TpoAnYn tng vyetag
TNG OTOHATLKAG KOWAOTNTAG TWV OKUAWV TOUG. 98%
TWV CUPPETEXOVTWV TIPOTELVE BoUpPTOLOPA TWV So-
VTLWVY, eVW 76% TIpOTELVE ENpd Tpo®n Kal 50% ta
€LSLKA TILOTOTIOLNPEVA Kepaapata (Fernandes et al.
2012). I8waitepa xproun @aivetat va sival kat n
EKTIALSELUON TWV LELOKTNTWY OTN OTOMPATLKN UYLEL-
VI TOU KatolklS{ou toug, Kabwg €KTOG TNG TIPOAN-
PNg TNG MEPLOSOVTLKNAG VOoou, avayvwpi{ouv Kat
a&lohoyolv eykalpwg Kalt GAAa TpofAnuata tng
OTOHATLKNAG KOWOTNTAG KAl TwV S0OVTLWY KAl TIpo-
okopiCouv to {wo tou otov Ktnviatpo (Enlund et
al. 2020). ®aivetar mwg otig H.M.A. oL LSLOKTNTEG
€XOUV OUVELSNTOTIOLNOEL TNV aVAyKn TWV 080VTL-
atpLKWV enepBAocewy, perétn tng AAHA (American
Animal Hospital Association) to 2003, €5el&e otTL
yla va 8gxtolv va akoAouBroouv TLG CUPBOUAES
TOU KTNVLATPOU NTAV APKETH N ETAPKNAG EVNHEPW-
on (Gawor & Niemiec, 2021). AvTIB£twg, otn xwpa
HaG TEPLOCOTEPOL ATIO TOUG HLOOUG KTNVLATPOUG
(55,1%) amdvtnoav otL kKdtw amd to 40% Ttwv LSL-
oktNTwv Ba TpoPouv oe pLa 0SOVTLATPLKI ETEY-
Baon oto {wo TOuG, HE avaepOpEVn WG KUpLA
attia to pofo tng yevikng avaiodnolag, aA\a kat
0 UPNAOG KOOTOG ) TNV AT evnpépwaon. MoAU
onpavtikn otn BeAtiwon autng tng MApaAPETPOU
elvaL n ev8eAeXNG evNUEPWON yLA TOUG KLVSUVOUG
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TIOU €VEXEL £Va VOO A TNG OTOPATIKAG KOWAOTNTAG
yld TNV TOTILKNA KAL TN YEVLIKN uyela Tou {wou Kat o
TIANPNG TIPOEYXELPNTIKOG EAEYXOG TIOU TIPOOPEPEL
ao@AAELa KaTd TN yeVIKN avalodnota.

ZUPTIEPAGHA

To evdLa@épov yla TNV eL8IKOTNTA TG odovtlatpl-
KNG TO0O0 yLd TOUG VEOUG 000 KaL yLd NALKLAG KTNVL-
atpoug Selyvel ouvexwe va auvEavetal. Méoa amo
TNV Tapovoa TIPWTOYEVH £€pEUVA PaAlVETAL WG Pia
HeyaAn peplda KTnVLdtpwy Tou gpyaletal o€ La-
Tpela Kat KAWLIKEG {wwV cuvtpoPLag otnv EANGSq,
EVNUEPWVETAL yla TLG VEeG EeAi&eLg TNG eLSLKOTN-
Tag NG 0dovTLlatplkig, avayvwpidel Tnv onuacia
™G, SLabétel kKatdMnho €EomALopd, Tipooeyyilel
OAOKANPWHEVA TA 0SOVTLATPLKA TIEPLOTATLKA, ava-
yvwpideL tnv avdykn yLa TEpALTEéPW ekmaideuon
OTO QVTLKELPEVO, AAAG KaL TNV Ttapoxn e&eLSikeu-
MEVWV UTINPECLWV.
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0dnyieg TPOg TOUG CUYYPAPEIG

OdnYieg MPOG TOUG GUYYPAWEIC

Author Guidelines

H uttoBAnBeioa epyacia Ba Tpémel va cuppopPw-
VETAL PE TLG O8nyleg TTpog Zuyypayeis kat va ou-
vOSEeUETAL ATIO GUVOSEUTLKI ETILOTOAN TWV CUYYPa-
PEWV, AETITOPEPELEG yLa TNV oTiola avagépovtal
TIAPAKATW.

TUTOL SnHOCLEUCEWV

1) ApBpa cuvta&ng

TUvtopa apBpa oxoAlacpoU 1 Kplong emikalpwy
Bepdtwy, Ta omola cuvtacoovtal UoTEPA aTo TPO-
oKANon tng AtebBuvong Tuvtagng (A.Z.).

2) EpeuvNTLKEG/KALVLKEG EpYAOieg
MpokeLTal yla pwtdtutia apbpa KAWLKAG 1 Baot-
KNG €PEUVAG, TIPO-OTITIKOU | avaSpopLlKoU xapa-
KTpa. H €KTaon Tou KUplwg KELPEVOU SevV TIPETIEL
va glvat peyahutepn twv 4.000 AéEswv kat n BLRAL-
oypawia va pnv uttepPatvet tig 40 avagopEg.

3) BLBALOYPAWYLKEG AVACKOTINGELG
Mapouclalovtal oL TpoowWateg EeAl&elg o éva
ONHAVTLKO KALVLKO TIPOBANMA Kal n eumeLpia twv
OUYYPAPEWY, EVW TIAPAANAa pTtopel va avagépo-
VTAL KAL TA CUPTIEPACHATA OELPAG EPEUVNTIKWY HE-
AETWV 1) EVELAPEPOVTA TIEPLOTATLKA TWV CUYYPAPE-
wv. H €ktaon Tou Kuplwg KELPEVOU Sev TIPETIEL va
elvat peyahutepn twv 5.000 Aé€ewv kat ot BLBALo-
YPAPLKEG avaopég va elval kat’ eAaytlotov 30 kat
va pnv utepBatvouv tig 50.

4) EVELaEPOUCEG TIEPLTITWOELG

ATIOTEAOUV OTIAVLEG I LELALTEPEG TIEPUTTWOELG VO-
ONUATWVY 1 EQAPHOYN VEWV SLOYVWOTIKWY PEBO-
SWV 1 BEPATIEVTIKWV PETPWV/TEXVIKWVY TIOU QPO-
PoUV O€ éva WG TIEVTE TIEPLOTATIKA. EAV 0 aplBuog
TWV TIEPLOTATIKWY UTIEPPRalVEL Ta TIEVTE N HEAETN
uTtdyetal otnv Katnyopia TnNG €PEVVNTLKAG KALVL-
KNG epyaciag r) TG ouVToPNg avaYopdg. H éktaon
TOU KUPLWG KELPEVOU SEV TIPETEL Va Elval PeyaAv-
Tepn Twv 3.000 Aégewv kat n BLBALoypagia va pnv
uttepPaivel TG 20 avapopeEc.

5) Bfjpa 1tpog Bripa

Mapouciaon kamoLag eviLa@époucag TEXVLKNG, HE
TO aTIAPALTNTO OTITLKO UALKO, AeCAVTEG ELKOVWV, KAl
TIEPLOPLOPEVNG €KTAONG KElpEVO (OXL TTEpLOadTEPO

Submitted manuscripts should comply with the
Instructions to Authors and be accompanied by a
cover letter from the authors, the details of which
are set out below.

Manuscript types

1) Editorials

Short articles commenting on or reviewing cur-
rent issues, which are written folloawing an invi-
tation by the Editor.

2) Research and Clinical Studies

These are original clinical or basic research arti-
cles, prospective or retrospective The main text
should be limited to 4,000 words with up 40 ref-
erences.

3) Reviews

The recent developments in an important clinical
problem and the experience of the authors are
presented, while at the same time the conclu-
sions of a series of research studies or interesting
cases treated by the authors may be mentioned.
The length of the main text should be no more
than 5,000 words and the references should be at
least 30 and up to 50.

4) Case reports

Detailed description of unique or rarely reported
clinical entities or application of new diagnostic
methods or therapeutic interventions of one to
five cases. If the number of the cases presented
is higher than five then the manuscript should be
submitted as an original clinical study or short
communication. The text should be limited to
3,000 words, with up to 20 references.

5) Step by step

Presentation of some interesting technique, with
the visual material required, image captions, and
limited text (no more than 1,500 words), in which
the technique will be described step by step with
corresponding images for each step.

6) Letter to the Editor
They are commentaries referred to articles pub-
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amd 1.500 Aégelg), otnv omola Ba meplypdpetat
Brjpa Ttpog Brpa n TEXVLKN HE TLG AVTLOTOLYEG ELKO-
VEG yLa KaBe Bripa.

6) MpAppa TPoG Tov EKSOTN

MepLEXEL KPLOELG yLa SNHOCLEUPEVEG HEAETEG OTO
TIEPLOSLKO. H €KTaON TOU KUPLWG KELPEVOU eV TTpE-
TIEL va elvat peyahutepn twv 1.000 AéEswv Kal n
BLBALoypapia va pnv utepPaivel TLg 5 avapopeg.

MpostoLpacia tng epyaciag

Ot epyaoieg utoBdaA\ovtal pEow NAEKTPoOVLIKOU Ta-
Xudpopeilou otn SteuBuvon iatrikizs@hcavs.gr padi
HE OUVOSEUTLKN ETILOTOAN, N otola ameuBuvetat
otov AteuBuvtr) ZUVTAENG. TNV €MLOTOAN aVa@E-
povtat: o T{TAoG Kal n Kkatnyopia tng epyaociag, ot
N TeAeutala Sev £XEL HEPLKWG 1 TIARPWG SNUOGCLEV-
Tel kaL Sev €xeL uTtoBANBEL Tautdypova yla dnpoaot-
€U0N 0€ AANO EVTUTIO 1] NAEKTPOVLKO PECO, OTL N HE-
Aétn SLe€NyOn ocLpYwva pe tnv €BVIKA vopoBbeaia
Tou SLETEL TNV Staxeiplon Twv {wwv, 0Tl 6AoL oL
ouyypayeic €xouv SlaBdoel kat amodextel To Kel-
HEVO TNG epyaoctag kat Tt o€ Tiepimtwon anodoxng
yla dnpooieuon ta MVEUPATIKA SlKAlWPATa avi-
kouv otnv L.Z.Z. Katd tnv umofoAn tng, n epyacia
AapBdvel évav AplBpo Avag@opdg TIou KOLVOTIOLEL-
Tatl otov uTeUBuvo aAAnAoypagiag, o omolog Tov
XPnoLpoTIoLEL O€ KABE eTLKOLVWVIA TOU PE TO TIEPL-
081kd. Kabe epyaoia umoBaMetal otnv EAAnVLKn
A otnv AyyAwn yYAwooa, o apxeio doc ) docx (MS
Word). To Keipevo Tpémel va slvat SLapop@wuévo
o€ SUTAO SLAaotyo Kat Sldotnua, Pe Tepltbwplo 3
EKATOOTA TIPOC OAEG TLG TIAEUPEG KAl OE YPAPPATO-
oelpd Times New Roman peyéBoug 12 otolyeiwv.
Ol ypappEG TIPETIEL Va €X0UV cuvexr apiBunon o€
OAn TNV €KTAO0N TOU KELPEVOU OTO aplotepd TEPL-
Bwplo tng oeAldag.

Ye autn eplthapBdavovtal Katd ospd:

1. (a) o tithog tng epyaciag pe meld évtova ypdp-
pata (Bold), (B) ta ovopata Twv cuyypapEéwy
(emiBeto, apyLlkd PLKPOU OVOHATOC Kal TIpoaL-
PETLKA TOU TIATPWVUPOU), (y) To emayyeApa Kat
oL T{TAOL TWV CUYYPAPEWVY, O SLOXWPLOPOG TWV
omolwv yivetal pe aplBpuntikoug ekBéteg, (8)
TO OVOPQ, N TAXUSPOULKA KAl N NAEKTPOVLKN
SLevBuvon, Kabwg Kat To TNAEPWVO TOU UTIEL-
Buvou aAnAoypapiag, to dvopa tou omolou
emonpaivetal kat pe aotepioko (*), (€) o Bpa-
XUg tithog Tng epyaociag, péxpL oapdvta xapa-
KTNPEG.

2. NepiAnyn kal AéEeLg eupetnpiou
H éxtaon tng Sev Ba mpémel va eival peyalu-
Tepn amo 300 Agé€elg, otnv (Sla oeAida pe tov

lished by the journal. Their length should be lim-
ited to 1,000 words, with up to 5 references.

Preparation of the manuscript

Manuscripts must be submitted via email to:
iatrikizs@hcavs.gr accompanied by a cover letter,
addressed to the Editor-In-Chief. The letter should
state: the title and the type of manuscript, that
the latter has not been partially or fully published
and has not been simultaneously submitted for
publication in another printed or electronic medi-
um, that the study was conducted in accordance
with national legislation governing the manage-
ment of animals, that all authors have read and
accepted the text of the manuscript and that in
case of acceptance for publication the copyright
belongs to H.J.C.A.M. On submission, the man-
uscript receives a Reference Number which is
communicated to the corresponding author, who
uses it in all communications with the journal.
Manuscripts are submitted in Greek or English,
in a doc or docx (MS Word) file. The text must be
double lined spaced with a margin of 3 cm in all
sides and should be written in Times New Roman
fonts, size 12 pt. Lines should be numbered con-
secutively throughout the text in the left margin
of the page.

Manuscript should include:

1. (a) the title in bold lowercase letters, (b) the
names of the authors (their surnames, the
initials of their first name and optionally their
patronymic), (c) affiliations of all authors,
separated by numerical superscripts, (d) the
name, postal and electronic address, as well
as the telephone number of the correspond-
ing author, whose name is also marked with
an asterisk (*), and (e) the short title of the
manuscript, consisting of up to forty charac-
ters.

2. Abstract and keywords

Abstracts must be up to 300 words on the
same page as the title. Structured abstracts
are required for all types of manuscript ex-
cept letters to the editor. The structure must
be in line with the structure of the manuscript
(see below). Three to five keywords should
be provided below the abstract. Keywords
should correspond to the international terms
of MeSH (Medical Subject Headings, https://
meshb. nim.nih.gov/search) and be rendered
in Greek.
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T{tAo. Aopnpéveg TepAndeLg amattouvtal yla
OAOUG TOUG TUTIOUG TWV E£PYACLWV, EKTOG TOU
YPAPHATOC TIPOG TOV £KSOTN. H Sopr| TipEmeL va
elvat olpwvn pe tn doun tng epyaciag (BA.
mapakdtw). Katw amno tnv nepiAndn avagpépo-
VTOL OO TPELG WG TIEVTE AEEELG EupeTnplou, oL
OTIOLEG TIPETIEL VA AVTLOTOLYOUV OTOUG SLEBVELG
6poug tou MeSH (Medical Subject Headings,
https://meshb.nim.nih.gov/search) kat va
amodidovtat ota eA\nVIKA cUPPWVA HPE TNV
emnionun Latplkr) opoioyia.

Kupiwg keipevo
OL £peUVNTLKEG/KALVLKEG Epyaoieg TIPETEL
va tepLtAappavouv:

i) ELoaywyn: MephapBdavel cuUVOTITIKNA TEPL-
Ypa®r tng UTtdpXouUcag yvwaong Kat TOV oKoTto
NG PEAETNG PE CoaQrveLa.

ii) YAwkd kat pé@odot: MepapBavouy tnyv e-
pLypagr tou tpdmou APNng Twv UAKWY 1/Kat
™G emAoynG Twv {WWV TIOU CUMHETEXQV OTN
MEAETN, KABWC Kal T oagr| TEpLypapn tng He-
BoSoAoylag TTou QapPOCTNKE KAl TG HEBOSOUG
OTATLOTIKAG avaAuong ToU Xpnotporowrion-
Kav. Xe TEp(MTWOon HEAETWY TIOU aYopolv oTn
Xprion TElpapatolwwy TIPETIEL VA AVAPEPETAL
0 aplBpdg g adeLag TElpapatiopol amo tnv
appodSLa Ktnviatpikn Apxn. Ze Teplmtwon KAL-
VLKWV TIEPLOTATLKWY TIPETEL Va AdpBAavetal n
ouykatdbeon Tou LELokTNTn Tou {wou.

iii) AmoteAéopata: Mpémel va mapouctdlo-
VTalL PE AOYLKN O€LpQ, va €lval OYETLKA PE TO
otdX0 TNG £PEUVAG, VA QVTATIOKplvovTal OTLG
QTTIALTAOELG TNG KAL VA aTtoPeUYoVTaL OL ETava-
AAPELG 0TO Kelpevo. OLTILVAKEG KaL Ta SLaypap-
pata sivat embupntd wote va meplopidetal n
€KTOON TOU KELPEVOU.

iv) Zugitnon: Ze autr oxoAlddovtal Ta onya-
VTIKOTEPA €uprpata tng epyaoctag. Tulntou-
VTAL TA aTOTEAECHATA OE OXEON HE TO OKOTIO
NG epyaciag ou kaboplotnke otnv eLoaywyn).
Edv umdpyouv suprjpata Tou Sev avapévo-
vtav | elvat avtibeta pe tnv apxLkn utodbeon,
ylvetal mpoomdBeia va €€nynbouv. H oculrtn-
on 8ev TPETIEL va €lval PLa amAr emavaanyn
TwV amnoteAeopdtwy. Euprjpata mou Sev TepL-
YPAPNKaV OTa amoTeEAEoPATa SeV TIPETEL VA
avagépovtatl kat va oxoAldlovtat otn ouln-
tnon. MNpémel va ylvetat oUykpLon PE Ta amo-
TEAéopata GAAWV €PEUVWV TIAPAANAA pE TNV
avapopd twv eupnpdtwy NG epyaciag, Omwg
QUTA TIPOKUTITOUV ATIO TA ATIOTEAECUATA TNG.
Télog, Tpemel va Slvovtal ta cupmepdopata
NG epyaciag kat n Tbavn eQappoyr| oTtnv KAL-
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Author Guidelines

Main text
Research/clinical studies should include:

i) Introduction: It should provide enough
pertinent information on the topic and a
clear statement of the purpose of the study.

ii) Materials and methods: There should
be a description of how the materials were
obtained and/or how the animals that par-
ticipated in the study were selected, as well
as a clear description of the methodology ap-
plied and the methods of statistical analysis
used. In the case of studies involving the use
of laboratory animals, the approval number
by the competent Veterinary Authority must
be mentioned. If clinical cases are involved,
a sample of the owner’s informed consent
should be provided.

iii) Results: They must be presented in a
rational order, be relevant to the aim of the
research, meet the requirements of the re-
search and avoid repetitions in the text. Ta-
bles and diagrams are desirable in order to
limit the length of the text.

iv) Discussion: In this the most important
findings of the work are commented on. The
results are discussed in relation to the aim of
the study stated in the introduction. If there
are findings that were not expected or are
contrary to the original hypothesis, an at-
tempt to explain them should be made. The
discussion should not be a simple repetition
of the results. Findings not described in the
results should not be mentioned and com-
mented on in the discussion. A comparison
with the results of other research should be
made, alongside reporting the findings of the
study as they emerge from its results. Finally,
the conclusions of the study and the possible
application in clinical practice must be given.
Reviews are capitalized freely based on the
authors’ choices.

Case reports should be comprised by intro-
duction, description and discussion.
Step-by-step articles and letters to the editor
are not subdivided into sections.
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0dnyieg TPOg TOUG CUYYPAYE(G

VLKA TIpAEn.

OL BLBALOYypa@LKEG aVAOKOTIAOELG KEPAAALO-
TotolvTaL eEAeVBepa pe BAon TLG ETILAOYEG TWV
OUYYPAPEWV.

OL eVELAWEPOUOEG TIEPLTITWOELG TIPETIEL VA ETIL-
pepllovtal o€ gLoaywyn, TEpLypayr) mepLota-
TIKOU Kat oulrtnon.

Ta apBpa Brpa mpog Priga Kat Ta ypappata
TIPOG ToV €K&OTN Sev emipepidovtal o€ TURpata.

ZUYKPOUGH CUHYPEPOVTWV

OL ouyypawelg umoxpeolvtal va amokaAv-
TItouv  KABe TLBavr) OLKOVOULKN cUyKpouaon
OUPPEPOVTWY, yla Tapddelypa LSLokTnotla
EVUPEOLTEXVLWY, LEloKTnola petoxwy, ocupBou-
Aoug 1 apolBEG opANTwy. TéTolou €idoug ot-
KOVOULKEG pubuioelg pe etalpieg mou elval
APECOL QVTAYWVLOTEG YLA OTIOLOSHTIOTE TIPOLOV
1o omolo mephapBavetat otn Snuoocicuon Be-
wpeltat emiong oUyKkpouOn CUUPEPOVTWVY. €
Teplmtwon amouciag cUYKPOUGNG CUHPEPO-
VTWV, 0T0 onpelo autod ypdyetal «OL cuyypa-
el SnAwvouv OtL Sgv umdpyel cUyKpouan
OUPPEPOVTWV»,

Euxaplotieg
MpémeL va areuBlvovtal os ekelvoug Tou &l-
XAV TIpaypatiki cupBoAr otnv epyactia.

BLBALOYPAWPLKEG AVAPOPEG

OL ava@opég Tpoetolddovial xpnoLoToLw-
vTag to mpdtuto Harvard. Epdoov kdmola ava-
Popa avagépetal oe epyacia otnv eAANVLKN
yAwooaq, pmopel va ypagel ota eEAMANVIKA, ako-
AouBwvtag Tnv 8la oglpd avaypayng ovoua-
TWV, Xpovohoylag, TITAOU KATT.

Ol avaopeg peéoa oto Kelpevo mapouctdlo-
VTAL PE T OVOHATA CUYYPAPEWY Kal akoAouBel
10 £10¢ Snpootieuong (.. Jones 1997, Gregory
1999). Otou uTtdpyouv SUo oUYYpaWeLG, Ba TipE-
TIEL VA OUPTIEPLANYBOLV Kat ot Vo padl pe tnv
xpovoloyia (r.x. Pascoe & Bennett 1999). Otou
UTIAPXOUV TPELG 1| TIEPLOCOTEPOL CUYYPAWELG,
TO GVOPA TOU TIPWTOU CUYYPAPEQ TIOU GKOAOU-
Bettat amod et al. (m.y. Williams et al. 2016). Ot
avaopEG TtapatiBevtal 0To TENOG TOU KELUEVOU
aAQaBNTKG, Ye Baon to apylkd Tou emBETOU
TOU TIPWTOU ouyypaéa. Ou cuyypapelc elval
uTIELBUVOL yLa TNV akpiBeLa kat Tnv MANpoTNTa
TWV avapopwv. Mn &npooleupéveg Ttapatnpr-
OELG, TIPOOWTILKEG AVAKOLWVWOELG, UTIORANBEvTa
€yypapa 1ou eV €X0UV aKOMN Yivel Sektd Kat
TepANUELg Sev TIpETEL va epavidovtal oto
TUAHA aVaQopwv.

interest. In case of absence of conflicts, at
this point it is stated: «The authors declare
that there is no conflict of interest».
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Ou mivakeg apBpolvtal pe apapilkoug apLd-
HOUC PE TN OELpA EPPAVLONG TOUG OTO Kelpe-
vo. Aev Tipémel va meplhapBdavovtal Tivakeg
oL omoloL gV avagepovtal pJeoa oto Kuplwg
Kelpevo. OL Ttlvakeg TIpETEL va elval autovopoL
KAl €MAPKWG €meEnynpatikol, Wote va pto-
pouv va SlaBactouly Kat va anodisouv vonua
aveEapTNTWE TOU KUPLWGE KELPEVOU. XTO EMAVW
HEPOC YEpouv Tov aplBuod toug (r.x. Mivakag
1) kat otn ouvéxela tov titho toug pe meld
ypaupata. Epocov uttapyxouV EMEENYTOELG TTOU
BonBouv otnv Katavonon tou Tivaka suavi-
{ovtal WG UTIOONHELWOELG KAl onpaivovtat pe
oUPPBOAD WG EKOETEG.

8. ELKOvEGg

OL pwtoypawieg, Ta oxnpata Kat ta staypap-
HOTA QVRKOUV OTLG «ELKOVEG». OL ELKOVEG apLB-
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XETAL ATIO TO TIPOCWTILKO apxelo Twv ouyypa-
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0dnyieg mPOg TOUG CUYYPAYEIG

paota toug. Tnv pwtn @opd Tou gpavidovtat
OTO KelpPEVO aKOAOUBEL o€ TIapEVOEDN N EUTIOPLKN
0OVOpaola TOU OKEUAOHATOG TIOU XPNOLUOTIOLONnKE
Kat n etatpeia mapaokeung (epmopikr emwvupia n
ovopaoia mpolévtoc, etatpeia, TTOAN KAl KPATOG).
H 860N, n 066G xopriynong Kat n cuxvotnta xopn-
YyNonG Twv OUCLWV TIOU XOopnynbnkav TIPETEL va
TomoBeToUvVTal o€ TapevBeon PEoA OTO KeE(PEVO.
Ol povaseg pETpnong Twv SLaopwy Peyebwv ako-
AouBouv to Stebvég ovotnua (SI) (.. mg kg-1). Na
TN XPNOLYOTIOLNON OTIOLAC0SATIOTE CUVTOHOYpPaY(-
ag, TIPETIEL TIPONYOUPEVWG VA £XEL XpnolpoTtotnOel
oAoypdywg TNV TPWTN Popd TIOU CUVAVTATAL OTO
KelPEVO, KOTA TNV oTtola N cuvtopoypaYia ToTobe-
teltal péoa os mapevoeon.

‘O\eg oL epyacieg mou uttoBaAAovtal yla Snpoacieu-
on OTo TIEPLOSLKO Kplvovtal amod TouAdyLotov SUo
KPLTEG, oL ottoloL elvat €L8Lkol yla To B€pa emLoth-
HoVeG Kat Sev yvwpidouv Ta ovopata Twy cuyypa-
PE€wV. Ma To OKOTIO AUTO, OL CUYYPAPELG TIPETIEL VA
mapaleimouv amod to Kuplwg Ke{PJEVO oTtoLoSATIOTE
otolelo pmopel va amokaAUPeL TNV TpogAeuon 1
Ta ovépata Twv ouyypagéwv. OL cuyypagelg €L-
Sotololvtal o EUAOYO XPOVLKO SLAcTNUaA yla tnv
arodoxn 1 anoppudn NG Epyaciag yla dnuocteu-
on. Z& meplntwon coPapng Stapwviag HeTaly Twv
800 KpLTwy, N epyacia amooTéNeTAL yLa Kpion o€
Tpito KpLTn. H TeAkn amdpaon apapével otn A.L.
Epdoov amaltolvtal TPOTIOTIOLOELG 1} SLEUKPLVN-
0O€LG, N epyacia padl pe TG TapaTnprosLg TWv KpL-
TWV ETILOTPEPETAL OTOV UTELBUVO aAAnAoypagiac.
Epooov oL cuyypagelg TPOTIOTIOLIOOULV TNV £pya-
ola Toug r/Kat amavtroouy oTLG TIApaTNPOELG TWY
KpLTwy, TNV enavumoBdiiouv os Stdotnpa tecod-
pwv gpdopddwv. Epodoov n epyaocia yivel amode-
Kt yla Snpooctieuon, amootéAAetat amo tn A.Z. o€
HETApPaOTH, yla va tnv amodwoel otn SeUtepn
YAWwooa tou TepLoSLkou. Tnv euBUVN yLa TO TEALKO
HETAPPACHEVO KELPEVO TNV €XOUV OL CUYYPAYE(G
NG epyaoctiag. To Kelpevo autd amooTENETAL TIPOG
€ykplon otov utelBuvo aAnloypaglag, o omoiog
TIPETIEL VA TO ETILOTPEYPEL PE TLG TUXOV SLOPBWOELG
o€ Slaotnua Svo eBSopddwy. Ta SU0 TeAKA Kel-
pEVa, EMANVLKO KAl ayyALKO, aTIOOTEANOVIAL OTOV
uttelBuVo aAANAoypa@ilag amod TO TUTIOYPAYELD
TIPOKELPEVOU VA TIPAYHATOTIOLOEL TOV TEALKO €Aey-
X0. MeTd o 0TASL0 aUTO SeV eTLTPETETAL Kaia aA-
Aayr| oto keipevo. Avdtumia Sev StatiBevtal, aA\d
TA TEALKA KelpEVA PETA TOV TUTIOYPAPLKO EAEYXO
amootéAovVTaAL oTov UTIEUBUVO aAAnAoypapiag ot
NAEKTPOVLKN poper| (apxelo pdf).

TeAeutala tpomromoinan: ®efpoudptog 2024
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