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Azodyl*

THE TREATMENT OF CHOICE FOR

A . SUPPORTING KIDNEY HEALTH IN DOGS
AND CATS WITH CHRONIC KIDNEY
DISEASE
0 0 -
Jisease accoraing e
o~ »
. UMA 0
0 R 0 : ll 0 I| : | 0 S [/
A o W = W =N
7@ STAGE 1 \oaztemia <14 | <1.6 | <18 | <18 |<4.6mg/dL
7’ STAGE 2 mirl}r[lialatlf?ntilelill:l’lgivated creatinine) 1.4-2.8/1.6-2.8) 18-35 | 18-25 |<4.6 mg/dL
7' STAGE 3 Moderate azotemia 2.9-5.0(2.9-5.0| 36-54 | 26-38 |<5.0 mg/dL
7’ STAGE & Severe azotemia »5.0 | »5.0 | >54 | »>38 <6.0mg/dL M

*Symmetric dimethylarginine (SDMA®) IDEXX test

| /
Azodyl" )

It helps reduce the levels
of uremic toxins, by decreasing
the associated clinical signs.

Early management of uraemic toxins helps
to maintain the pets’ quality of life.

From stage 2 to stage 4. Azodyl® helps control plasma urea nitrogen (BUN) and
creatinine’.

M The patented bacterial formulation containing Azodyl helps to
control uraemic toxins.

M It has been shown to maintain patients’ quality of life by
reducing uraemic toxins. An improvement can be observed after
four weeks?.

W Compatible with other treatments (phosphate binders,
nutritional support...].
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Recommended
by more vets in
more countries
than any other

joint supplement

For more information,
contact T.J. Animal Health

Technical Sales Representative

Tel: 02-182-9299,
E-mail: sales@tjanimal.com,
or LINE: @tjvetclub
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PROTECTS

PROTECTS THE LIVER FROM
TOXINS AND OXIDATIVE STRESS
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SUPPORTS THE LIVER'S OWN ’u\
DETOX CYCLE ﬁﬁiﬂs{i
PROMOTES Q“tu amm\ .
PROMOTES THE LIVER'S (R Vitamins|

NATURAL ABILITY TO REGENERATE
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Piece by piece,
the benefits soon add up
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ASNOK |

SHAPING THE FUTURE OF

Incycle

All-in-one PCR
Molecular Analyzer

Incoag FidX

Coagulation Fluorescent
Analyzer ! f Immunoassay Analyzer

e
HJ
Coagulation Analyzer Point-of-care Molecular Fluorescent Inmunoassay
Precision for Better Outcomes Analyzer (RT-PCR) Analyzer

njuga sanISo vInsgaus:audIna dnsunatinnazlsaweauradng

I@,080—01 3-8358 @ www.doctornoksupply.co.th u apaporn.s@doctornoksupply.co.th @ @doctornoksupply
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PCSO-524° Krill Oil
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Krill Oil
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Catalyst Cortisol Test

(KwaasInelu 15 uin wsaudvlgulawa
IWomIsOIvLtWudans Addison’s disease
la: Cushing's syndrome [dagvouul

+ wdudilunisasiddAsizk
hWansIagoUsuisu doandavauwanisasdolas IDEXX
Reference Laboratories

+ >Upd8usn Addison’s disease
awsanansav Addison's disease luguuldagvsialss

+ SUpdsuaztiamu Cushing'’s syndrome lGagviGus:ansnw
as>dmsriuvavaaukudalaldnui awwsalkimuavdaivog
nautuluwsauuwunsqualdagivoasudou

+ (Gviuvne
G2gdunaunAfuAUIABUULASIY Catalyst One
1 ndavd 6 tests datAvazadn liwWdovwun

+ swuddswlawa . .
MyremsulananigoaucaioyanunansdidAIdu o IWaydelk
Aeudtpdgldagouuld

qﬁagawﬁmﬁuua\) Catalyst Cortisol Test
147 idexx.com/cortisol
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A1srivIuUULASDY Catalyst One
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PRO PLAN'

VETERINARY DIETS

PRO PLAN"
VETERINARY DIETS —

- SUPPORTING BRAIN HEALTH
et WITH NUTRITION

o ——

NUTRITION THAT PERFORMS™

Proprietary formula with medium-chain

PURINA® PRO PLAN® triglycerides (MCTs) from botanical oil to help
nutritionally manage dogs with epilepsy as an

xgci%gﬁﬁz"‘DllsE:;riﬁlgt":dE V':Ii(t:h adjunct to veterinary therapy

a unique blend of nutrients

(arginine, EPA + DHA, antioxidants Enhanced with a unique blend of nutrients and
and B vitamins) and medium chain medium-chain triglycerides (MCTs) from botanical
triglycerides to help nutritionally oil to help nutritionally manage dogs with
manage dogs with epilepsy and Cognitive Dysfunction Syndrome

Cognitive Dysfunction Syndrome.

-
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usSun 19n 2:nSInA 91104 [Ns: 02-575-5777-86
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EasOtic’
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< |
Reveal your Dermatologic Touch with Easotic® - H

EASOTIC* PRODUCT RELIEVES RAPIDLY INFLAMMATION AND PAIN IN THE EAR CANAL
THANKS TO HYDROCORTISONE ACEPONATE HCA, A POTENT STEROID

» Easy delivery: 1 PUMP a day for 5 DAYS only and 15 days of persistent
antimicrobial concentrations in the ear canal

» Contains proven antibacterial (gentamycin) and antifungal (miconazole) agents

» Features an ergonomically designed applicator that makes application quick,
natural and effortless

« Delivers an exact 1ml dose with a single and noiseless pump

Nirbac

Shaping the future of animal health
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'Flea, tick & worm’ products are e |

NOT ALL THE SAME

Why you should choose Credelio™ PLUS

FAST @ SUSTAINED

initial speed of kill EFFICACY

against fleas against R. sanguineus, I. Ricinus
and D. reticulatus ticks.?

Effectiveness was sustained through

Begin to kill fleas within 2 hours,
to quickly alleviate the flea irritation.’

at least 35 days.
COMPREHENSIVE SMALL CHEW
worm protection Tasty and compact
Kills adult and developing worms**: So easy to give, Even to the fussy dogs.

Protection for dogs.

.................................................................................................

—~ s
Credelio f Credelio. §
L S

20 mm.

SMALL X- LARGE
dlameter

7mm 11.5mm 14.5mm 18.5mm \

Fleas heartworm intestinal worm lungworm PLUS

(lotilaner+milbemycin oxime)
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Mo:iduludrindniuguy
(Cranial Cruciate Ligament Rupture in a Dogs)

unAQ&io

\Suladwi (cranial cruciate ligament, CreL) ilulassafednfyfinsAnnuangatns
ferdnszadnefuimin nsinannvecdudanataneWiiaunaiy LL@ZWWHWiﬂ@ITﬂ"ﬁ@L%@N
(osteoarthritis; OA) n1alsavduladuiln (cranial cruciate ligament disease, CCLD) Ribs!
panfnLnAianuaneilade msifiadtendanisasmasneniesaniunisananmiadiiensmadsyifiu
Andevnarenfuuazlnssairelude nsdndadeduiiuanlunisuflapawldduesaede
Inesjaamise cranial tibial thrust Tusnusfinsfneunutlszfutlazans wuduanguilaqiiu
@ﬁu@qumimmmwﬂqﬂmimﬂL@W’w:m?@@ﬂﬁm‘“\m’mLﬁ'ﬂmiﬂqﬁm (therapeutic exercise) 198
Auranssonndeianldatraddszansnin valugiaildfuuazldldFuntsinda unaauil
asUnenan e N1398AsY LAaTUUINIaNITiNET CCLD Lﬁ'@@ﬁuméuﬂ'm?mﬂ%ﬁmﬁﬂmﬁmmz
AUAZAN AN NTI N0 ARTAT Ty COLD

o o e <3 v y A i dl’ o o o
AdIALY: L@HZTI’J‘I/TLH _NUA ﬂl@ﬂﬁ‘a‘f@ﬂtﬂ@ll nENINLILA zguﬂ/

Taenenunadnd AnscdnunnaAans auanenauTauLn
"HSURATALUNA21N email address: Phankam@kku.ac.th
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unun

< ¥ v . . .
wuladutin (cranial cruciate ligament,
crol) Wudwduntaludanidunuindl Ay
Tunisineiannaaasnisiaaaulnonielu
¥ I o %’ o = % dl [ %
e Tuanieiusanin IneRniiinuanlunissing
A dl o v ¥ ¥ ﬂl % ¥
wsaiaaun1 WinszgnuinudanaauuI A uAtn
(cranial tibial thrust) asinalsfiniy e crcL 1é
% al A A o v
FuAMNRLUILYTEANTNA Az liaunanie
datingodsld deualififanisinfaulugiia
UnfsendnensegnsuaLarnszgnuEIud o
) | al al a % a =S 1
i lilgniadandaasioda ian1sdnniauans
ﬂ@z@ﬂ@'@u (cartilage degradation) lLazalaLnin
ARV AAUNEUTEILN (meniscal injury)
TAENITLIUNITNAITANITDR U FBLTI U
naneLlunInsdadnial (osteoarthritis) 16 b
4 v A o 2 X Ao s
ga daqiulndngruiunnaung lviiiiudn
A19UNAKRLARA CrCL dniReadasiunszuIunIg
o dgl o dl = o 1 o . .
ANLALLTASEINManladg s (multifactorial
background) waziinTuetemaieduszey
VNATRIY AINAMTLEUEUNAAINNEDULA LAY
anaaluiiga uannaanisinangiimLmg
WREUNAY AU LUIAATEINITLIALELUBILAY
Yy ¥ LYy = ' 3 v v
laduiinaslagnidaalvaiiy “Tsaduladuiin
(cranial cruciate ligament disease, CCLD) LiNe
v = o dld a o a o %
ALNAUDIAN Bz LTANHNEN TN AT LT BY
warHNmuIN19asingAasluaasll (Brioschi
and Arthurs, 2021; Kamlangchai et al., 2025;
Niebauer and Restucci, 2023; Rafla et al., 2025;
Spinella et al., 2021; Todorovi¢ et al., 2022)
o s o -ljldv & dl
UnANLITAdeiuNNTRgUsrasAiNeasI L
waznumauiaygaaInauRsaiinaadasiuai g
NEYIBANTIN NTIUARE AADARULUININNITINEN
MNNNBIEINTINRATARLNIINYBINN9E CCLD
Wadsnaianud lauazatuayun1seIEL
195 NEILATNNTIANITIeARE 1R U ANT AN

nadniwyoviduludTuguy
(Anatomy of cruciate ligament

in dog)

1. anunu:wooiduludiuguy

I3 [ . . [% &

walad (cruciate ligament) W ULA LB 1N
atitFnINenangaaddalan U3 intercondylar
fossa ﬁﬁﬁ‘fbﬁﬂ'm@m cranial tibial thrust §511914
nsean tibia uarnszan femur Iaa CrCL Hqm
WNNZFHAUAINUFI0L caudomedial 284 lateral

a b2 v

Condyle m@qmz@ﬂ femur WW@LQH\‘]@Qiﬂﬁ”IWV]M’]
wazinzidausuinaanszgnuiuds a1nnng
=S 1 % % [~3 ]
ANINUITN CrCL ﬂﬁ‘zﬂ‘ﬂUﬂQHL@uL‘ﬂuﬂ@ﬂ@@\‘I
175 1#wn craniomedial bundle WaY caudolateral
bundle Iagl craniomedial bundle @au'éfmufi’] Y
ﬁﬂwmzﬁmﬂumﬁmLLazﬁmmmqmmfiﬂ ATUS
# caudolateral bundle LﬂuLé’um\‘lLLazﬂ?QV}N
AN1UNA9T8Y craniomedial bundle (de Rooster
and Comerford, 2018; Hermanson et al., 2020;
Niebauer and Restucci, 2023)

v o/ . .
wuladnas (caudal cruciate ligament,

|
a %

CaClL) L3URUAN lateral 129n7eAN medial
femoral condyle ‘]_I‘a‘ﬁ‘@‘]_l‘ﬁ lateral A84NTEAN tibia
Tnelnd CaCL a99griaaz A uuIuaz NG
CrCL vanies (Hermanson et al., 2020)

2. s:uulduldoannaoldavidulud
(vascular supply)

duReaiiasasulad aunsautisenn
Wu 2 nqu laun 1duaendounanaesidu
(epiligamentous vessels) LAY Wudannnelu
LU (endoligamentous vessels) Tag
epiligamentous vessels NWUAINUIARN eI
lasiuldiaztin (infrapatellar fat pad) Laztiie
lada (synovial sheet) ﬁﬁ'ﬂﬁ:&l’a‘@mﬁui?ﬁ
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@91 endoligamentous vessels HUUAINLIAA
AMNqATiAINIZIaEUILINTZANLAZNIZANE DY
(osteochondral insertions) kazasau1wllmx
WIENILRILBUANNAY proximal LazAni distal
neuiaNmAeiy epiligamentous vessels agn4ls
fimn3 endoligamentous vessels Husz@nsninlu
nnsRLaLLaen ligein asualiusioudaunany
< vl A dgl ¥ 1 a

°1|‘ﬂﬂL@uimQNﬁNqML@@@NWL@ﬂﬂu‘ﬂﬂﬂqu?Ler
A 2 o gy a o ' g =
U ”'I sﬁﬂmﬁiﬁU?Lqm@ﬂﬂ@qqLﬂu'ﬂ@cﬂﬂﬂqqﬂlﬁﬂ\‘]
Fan1TlAaNLAZANIU1ALAdNe (de Rooster and
Comerford, 2018; Niebauer and Restucci, 2023;
Rafla et al., 2025)

Msanuaueviduludrunlua uu
(Cranial cruciate ligament
rupture)

= [~ v £ o :I/ =
m@@mmmmLﬂuimquuﬂu@umuu PY

o 1 o dI v [ %3
WaNuagilaagsaNn UsznaumAlg taqanig
FnaA1ans (biomechanical factors) Wuﬁqﬂ?im
(genetics) wariladania@aAi (biochemical

factors)

1. Uodanoionamaas (biomechanical
factors)

nsAnudetladeafidsnadanisanann
vaaduladuiin (cranial cruciate ligament
rupture, CrCLR) WUSIAAANNNIZLAUNNTIAaN
(degeneration) faNfiLN1UIALELBENSTUT R
uazduiusiu denalfifianisdnaaluiian

&

annnsanulalugiianndasenguazynanaiug
n12anaANIiAAINNITLIARLINIAAAINNNg
dl ] a o =3 % 0% ]
wWasuudasedrvsunavaauduladnin g
A = a . %
nstimdaannniiuly (hyperextension) aa9da

111 N9l ALURANI9RLN9TALEITIENINANT T
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P v a a IR \

danliinanisdanyuidin1uly (internal
rotation) ABINTEAN tibia UTBNIFNALI cranial
tibial thrust AxnnARldlueniznszlnn AnuuLa

Mfanisananaas Crel dnagluniiamd

b

=

dl [~ v v 1 v z’/ k3
Annsdenanwraaduladniinauniiiundn
1 v a = 7 d’g 1
ganaldiinnisananaladneaulumansaun
(Niebauer and Restucci, 2023; Rafla et al., 2025;
Spinella et al., 2021)
X v o o4 44
wanani aqeideaanissn1suilanas
HAAANI9RNIIATEY CrCL ABLWATILBNNTZAN
ninuda (tibial plateau) TelAaNatmaeellnia
ﬁﬁwﬁwmmz@ﬂ (caudal-distal inclination) @41 a
1A\ AAw3a cranial tibial thrust HANLLsHWm5aTL
ANTUTBILUITILNTEANUTIWLN (tibial plateau
angle, TPA) Taawudnguand TPA 11nndn 30
29wl azliAanuLdeasaniaiia CrCLR WiN
497unNgN1Tg ATy (Kamlangchai et al., 2025;
Spinella et al., 2021) luR1uawAEIiE AN
utlougukarn1sdanyuiind1uly (internal
. N % 1 A o dl o o
rotation laxity) U2928L2" mmﬂuﬁ%mmmmmm
= dl 1 o dld a ¥
anisznisuily TnanwudguiandyudavyuLdn
snuluresdainnnnngn 20 a9 azilaniaudes
Aan19LiA CrCLR WANNINAULTUAY (Faulkner et
al., 2025)
fladeping < Anaannil danaliinaou
1 ¥ 1 4‘ o 1 dl
Tdannanasdaiii Geillgnisdananiwnnelu
48 WarWmuINATell CCLD $9NDNN132NANA
cu v v
paaiduladuiinlungea

2. Jo98gn1owusnssy (genetics)

fadanieiugnesniiudnesddszney
dl Vo =2 oA dl ¥ o a
nlaFunisAnwdaliaauineadesiunisiia
n19y CCLD luguaetendnenans Tnawudn
41laWug Rottweiler, Boxer, Newfoundland Wag
Labrador Retriever dAanal&agaan 1 aiial oy v
Huanndnaeiugau waziglunuunisaiemen
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nRugnesuunusaauulasTulausienie
(autosomal recessive mode) (Baird et al., 2014;
Kamlangchai et al., 2025; Lee et al., 2023;
Neéas et al., 1999; Su et al., 2015)

YONANH FLALNIANHIMIGATLANLT
fuaneiumisresduifiunuindelaseaing
ANKTITnTe wazn1siraeflreadulaniely
CreL Fedsuanannulaianisifianiz CCLD
luwsazaawug (Baird et al., 2014; Lee et al.,
2023; Niebauer and Restucci, 2023; Spinella et
al., 2021)

3. UovamoBoinid (biochemical factors)

nrzuaunsanaung ludaldnduilady
Sl A S ulnsunsuasdenaninidine
Tnafiaulasingu matrix metalloproteinases
(MMPs) Lﬂuﬁqm?zﬁﬂﬁmﬁmzrﬁ’jummmaLL@z
Lﬁﬂuaﬂqwmﬂqm@@mﬁL@u (collagen) @uﬂﬂﬂ@j
Asananazeduleduin vananni lolala
(cytokines) AAgadesRunssniaunsdasiadl
‘ummm%ﬁﬁﬁym'@mxmumu%mﬁﬁuﬁu
(Griffon, 2010; Niebauer and Restucci, 2023;
Rafla et al., 2025; Spinella et al., 2021) N13ANE
lunymenudaesiuu relaxin aw90LfinsT AL
MMP gaualfiduiauinnnanumean (laxity) was
Aougnn finAuAesanisananneasy
ot it nadnenlugiafifining CCLD wu
91326 relaxin luﬁﬂﬁ’@@jmdqﬂﬂﬁ (Konopka
et al., 2016; Restucci et al., 2022)

AR (obesity) HunundAey
FaNT2ADNLAZ NI NIALT0 L UEY 1nsann
iaa b u (adipocytes) mmm‘wﬁmw
pro-inflammatory adipokines wazy linnsadng
TsRuazi lnumaiiu (adiponectin) ATt RsnN
zﬁu@@mﬂu%LﬂﬁLﬂgﬂuLLﬂ@qiﬂ GANANTLNLAS
AT sussandusulusraran ueananni

ATt AT e IR A LTI A LA LI FL
PR us e d et 1Al 1uLAeadanas
AannssnianGesenneluda (Rafla et al., 2025;
Spinella et al., 2021)

4. Jodudu 9

yananiadaiinanaundnedunda fed
TaduauiAuadeafunisiin cCLD 1&un
neinsiulugiaanyiiesndn 1 U laelanny
Tugriniug lun) fenudnflaanadassianiaiia
CCLD Q\f‘%u (DeForge et al., 2025; Low, 2024;
Niebauer and Restucci, 2023; Spinella et al.,
2021) %ﬂﬁqmﬂé’ﬁ*ummﬁu fluoroquinolones
WaY glucocorticoids fafinannuidessanisiin
CCLD lugawug Retriever 1699 3 win (Bunch
et al., 2025)

MsasodUDa8 (Diagnosis)

1. oxmsiwu (clinical signs)

¥

1 AKX [~ U

ANNTUNTDNAN AL U A T U T
Fourynnudndnylugiianiining CCLD snwuson
[ a U Y 1 A dl a 1
Aun1ruaNLTswluaesdan wianFeandn
“medial buttress sign” TuunensianalAguides
“AaAN” (click sound) M919N1TaIHNMIIN Tl
Fn1NT N2 RN aUIaITaINANUNA (Meniscus
rupture) 81N1INARDNNAALANITIAWLE T
aunenI3ldlgandr9iunm&u (Rafla et al., 2025)

2. Msasoonan (stie palpation)

n1gmsaallagad1N1sanilinaneas
IAgN1IATIaAAIRIANLINTTUINTa LRI 1At
@NNrLInALl (medial buttress) Wanann
ﬁﬁqmﬁmﬁ?ammwuﬂ’]im@ummm‘z@ﬂ tibia
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4 4 y o A .
Meaaulddrundileninimagay “cranial
drawer test” atinslsfinin lugianiainisdu
1ipa1audnan1ineviTas asinu Tedenalifnanu
1a (sensitivity) ABINI1THATINAAA ARFAD TRV RET
= 1 . A ™
WrasNaaNlsza1n (sedative 138 tranquilizer)
ANHN1TDTILAANTTABFAIUBAENLHN1TATIAN
1/32@NTN1WNINTAL (Carobbi and Ness, 2009)

!
adaa

anuiaaanldfuialdde “tioial

compression test 39 tibial thrust” @annlag
. ¥ ! v 2 dgj

n1998 (flexion) 42 tarsus @9NabANATNLUS
gastrocnemius MARILATAUNIZAN tibia LAREY
Tdn1esuniin nnamegeutiidssTaailasinegialu
griaug uny) visa lunstifivin cranial drawer test
168N (Rafla et al., 2025)

3. Ms3TpdeMosva (radiography)

nstnenndsantaseueseiled Ay
Tunistlszifiugiaiiasdaniay ccLD Tauans
Tenwatnetiaaaaduwun WK 11 mediolateral
39919 T uA LR BandN TPLO view WaZyin
craniocaudal nww%aaﬁiﬁﬁQEMiqqm@uﬁmgﬁu
21891819 (joint morphology) Ussliuansnizaas
dranelulada (joint space) waznanINaNgIU
n1stiAnsznIanAINaaude (osteophyte
formation) edauildszlagimantsdugy
RREPPEH

nsld5ed@Afasde ugiafifinnae coLb
anunsadssiiinlsannnisdawna infrapatellar fat
pad n1eludawn afnnudn TN SR AnT
wi3efiFandn “fat pad sign” Suidudeyaaiiuayy
figneluntsifiadedmiunisausunnaia CCLD
(Carobbi and Ness, 2009)

AuFUNs8uguN1TNA CCLD Tneanny
Tusnefiasde CreLR gnunsnsinldlaenisdne
AMNTIRFNAUNITNAGAL tibial compression
test M?"ﬂﬁﬁﬂﬂdﬂ “tibial compression (stress)
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a

. " ddy 1 v Y a dl

VIeEwWS QﬁusﬂrJﬂﬂﬁzﬂulﬂLﬂﬂ NITLARXRDUNIN
> o _ A~ o

@quﬁuqﬂ@\?ﬂﬁgﬂﬂ tibia tNatneuny femur
(cranial displacement) Fanamaily Cazieux's
sign Tmﬂﬁm’]wﬁﬁmﬁ:@\‘i (positive predictive
value 97.5%, specificity 95%) FaN1TIUAREN12E
CCLD atinglsimu anmauzaanana analiny
lugrannsne (Carobbi and Ness, 2009; Olson
et al., 2023; Rafla et al., 2025) fatiu n514593
HagaaaliunuindnAnylunisdaadsznauuas

9
glugiun19Itade CCLD asinauuein

4. 9a0s w124 (ulirasonography)

AnsAadadaadansandiduinonig
1aign971 (non-invasive) uazlianiudesineen
gt anunsallssiiuaauialnisesielie
sounieludaldacnedilsr@nanin vuRsenld
LAFRITANTNTNIIF AT 5-18 MHZz Faufy
WImgaaluL linear transducer WU31N19 b
Fans 112011 1N173N91 A8 CroL LAy
nsittinladelude (joint effusion) X sensitivity g4
100% whldl specificity m 58.3% ﬂnmmmmm
AFIANLNITANUIAL9471 (partial tear) 494
creL 14 (Tsoi et al., 2023)

wenannil danansnafdeaiunsald
AR NAGYAINNRAUNRYRAINNAUTAIT B
W1 (meniscus) FaNUN13UszIiU CreL Taad
A1 sensitivity WAZ specificity 89 82% Waz 93%
ASNAY iy Sansmiasaaduaiesilend
Uselarddusunisdssilunasaninnnelude
mhLmu”l,siagmmum”bﬁﬂLﬂuﬁ@aﬁ'awqmmwm
aauludmd (Arnault et al., 2009; Rafla et al.,
2025)
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MsSNW (Treatment)

1. mssndoemsFiaenssuy (surgical
treatment)

m@i"ﬂmmaéi’@ﬂﬂﬁuﬁfaLﬂlﬁﬁmmgm
4940 (gold standard) 11n199AN19n19g CCLD
[flasannaunsouilananldiuasaesde i
(joint instability) Wyuv_ﬁlmiﬁmmmﬁmﬂh (joint
function) wazazaanisaiureslsadaidenly
2818117 WWINNNTHIAAANN TR KN aantTy
2 nguuan laun

1.1 Extra-articular stabilization

1IN FARAIYAT extra-articular
stabilization sinaliunislagldinaiia
lateral fabella suture stabilization (FLSS)
Faflunnsadesansluany (CCL nylon)
7¥UINNIEAN fabella WAzNIZAN tibial
crest Liloainausaduse tibial cranial
thrust MAATY WNUANN9¥9189 CreL
aeinglsAmIN NITRNARAREMATRA FLSS
anaduiusTuniaialsadaidannialy
Fo191159n9135n26 TR szLananly
szazeng 1ilesa1nnisld coL nylon
ananaliiinusade (tension) nelu
fariuavdsnananisiandeulnines
4aluaunAs (Christopher et al., 2013;
Gordon-Evans et al., 2013; Lazar et al.,
2005; Nelson et al., 2013; Rafla et al.,
2025)

1.2 Tibial plateau levelin osteotomy
(TPLO)

NENFRGaERs TPLO Lﬂummﬁﬂﬁs{q
wilatloyvms@ianamans (oiomechanics)
vasdaitinfignyde Crol degenaliann

LINFNUNIWEAD cranial tibial thrust ©4aN
N139849 TPLO Aan1slfuyuAudusas
tibial plateau angle (TPA) THanaawan
133104 5-7 89A1 AnATRALUNA 1Y
o/ dl 1 1
41N 3119 21-30 BIAT NIIAAYN
TPA AYNANITILAAKIY cranial tibial
da X . 4
thrust NMAATUILNINIINITLARDL DA
AaralidalndANIuAILATANAANN
d’g a o K o dl VYo
Gin mmwmnmazmmﬂu@uwimu
n19HF A TPLO wilutaanuanngn 1 1
wuangradaulunjarnnsanaunn ldeu
A FaNUnFA at9lsfny [Wudeaiy
NNFHIFAALLL FLSS nsiialsadaldan
MEndIn1sE1FadIAsa NNy la
(Christopher et al., 2013; Moore et al.,
2020)
= dl = [ % [ 1

NNANEINLLT LR UNAANS 7211914
TPLO tag FLSS 3181471491 TPLO H48m31

a ° , ~ o
119608 OA ANNILAZHNNNIZENTNTAL
NAINFAtasnIHa e Uiy FLSS
(Gordon-Evans et al., 2013; Lazar et al.,

2005; Nelson et al., 2013)

2. MSSNAIIVUUSAUUS:AOD (conservative
management)

nNIRANTTLLLs AU ARS (conservative
management) 4145119 CCLD lugiiaisznau
Fevaneidang i nslendunnssniani L
daResans (non-steroidal anti-inflammatory
drugs; NSAIDs) N19311ANT928NN1AINY
(exercise restriction) mﬁ‘muauf&’mﬁﬂ (weight
management) LAZNIININILAINLIL A
(rehabilitation) (Brioschi and Arthurs, 2021;
Spinella et al., 2021) NAANSIBINFFTNELLL
UszAvlsraaaunnmeiuldninTadauans
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dsznng laun aunaaaiug dmiing wax
AIINTUUITRSTsA

NITANHINIUUINIINITAANITUL L
UszAudszassazdsznaudaenisdnfaiud
ma?m?i@ulmmngﬁmLﬂuiwmm 3-8 duUmnuk
AquAnUN19 1R NSAIDs Lluan 10-14 u
e sAnE Ui glr TR nvierimidnies
ng1 15 Alaniu fAdmsnisiuniaedludas
85-90% lummz‘ﬁ@ﬁmﬁuﬁumﬁﬁm3ﬂﬂﬁ@ﬁuﬂﬁ
AN BEI72111919 19-78% (Brioschi and Arthurs,
2021; Comerford et al., 2013)

atinglefinin flaqiiudaldduuanig
mmgmﬁﬁmmuzﬁmﬁmﬂwﬁuvﬁu@ﬁmﬁﬁma:z
CCLD Lﬁmmnm@ﬁwﬁﬂ%u@gﬁuﬁ@ﬁﬂLfa‘wwmm
qauauFazse n1InunIulssinssNat 1y
sruLRgafunianntianugn uﬁﬂgm‘ﬁl
atluayulszdnsninaaanisldasnisineuuy
U11a (therapeutic modalities) 17U
Samsrnasvielinnsedu dedldnin aausdinas
aanfn&enn eI (therapeutic exercise)
ﬁmﬁ”ﬂﬂmmﬁmgu‘ﬁ'ﬁmmuﬂdﬂdﬁmmmﬁw
Hunlanssnnndewinlugiafisl coLb Iheenadl
U9e@NENIN (Alvarez et al., 2022) WANAINTET
WL N19NN therapeutic exercise WA
nstndautle CCLD danindszaninaniu
miﬁluvjmmmmwm@ﬁwmumm%Lﬂﬂiﬁmjw
fdudnfrydlefausunisldiinianintiaga
(Kirkby Shaw et al., 2020; Marsolais et al., 2002)
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asJia:donsnd

ccLD tlulsaianasniiiadudan
1senaudaailadaniedanadans WUFNTTH
al al o v dl 1 1 o/
TLAN WAaziAdeIAAANNAINATINN L
A2rUABNNT RN LATaNEUN e ludalunun
Adnusianiaimunlan dnlilganludunsaeg
48191 N1TUIALRLIRINNAUIANTD LazlsAde
dl dl aa o U o/ o/ aa
Aanlungn n19dtladufesarAunisdnilseds
AT NNY WAZNITATIANINAINAUADENAE
ATFANAUNAANAININUEN BININNITFNEN
a :l/ 1 o o =3
Jeaupn1sdanisuuulszavuisraadlianna

1 o 1 o A dl Yo
N19EA R TmamimmmaﬂLﬂummgmﬂmu
nasteNfunngalunisudlamnuluiiuasmes
TALALTLADN1IANNUIIA BIA1NINUAIT LT
WaUNUq1 TPLO lduaantszazananananly
WiN128AN1AALIAT LA NLATANIZUNTNT AL
AnsunisdmanisuuulssAulszaay uagd
Uszlpmilugiaiugianiransiiin ldmunzassie
NMFHNGIA Lwifj”mmuﬁﬂgmmmgmﬁﬁmu el
wn1en1s 13N TNBn LNt ALLL therapeutic
modalities 14eNN19711TARLY therapeutic
exercise WaAYIHIILIZANTANATALAWALD
falunsidnenuulseAulsAnauaznianag
e . o e dd e e

N17HAAR N19NIANIEN latlaqanne ey
nednHeva9lsA WATANITIRATHNUNIZAN
LAYANTAANLUININNIT N NZanAdaarUTTade)
laNzaedgraLEazae WunmuadiAnynavaas
WNLTLANTAINNNTINEIUATENTZALAIAIN
Fanaasdndiloa NNy CCLD
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mMwi 2 uansnafiudeunizainiagldnsean (1n1 : Gemmill and Clements, 2016)
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O:ASANS:H31OWU (Interdental wiring
and Intraoral acrylic splinting)
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3. Lnasmsgamalumssnun (Salvage
procedures)
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3.2 misdarouinssinsaiola:msaa
Kuousovdo (Mandibular condylectomy
and meniscectomy)
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306462 @ 30cm 42 cm 53 cm
306468 Set (2x7 sizes, from 7.5 to 30 cm)

*The Velfast°kit does not include the 17.5 cm size.
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Transparent colourless polypropylene E-collars with double
neoprene edging.

* Flexible, silent peripheral neoprene edging, absorbing impacts and
noise.This offers more comfort for the animal and faster adaptation to
wearing the E-collar.

e Atraumatic neoprene edging around the neck.

e Simple, quick velcro attachment offering excellent tear resistance.
¢ Velcro strip adjustment according to neck circumference.

e Engraved anti-scratch lines.

¢ Reinforced with neoprene lining.

¢ Colour-coded according to size.

e Available in 8 sizes.

¢ New size available: 17.5 cm.

Supplied by 12 in cardboard boxes.

Neoprene(diving suit material)

NEW
A PET SUN LIMITED
\/ N 99/88 Mu 16, Bangkaeo,
www.petsun.co.th DR - Bangphli, Samut Prakan 10540
PET SUN Tel. 02-182-9299 email: info@petsun.co.th
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AMINOCARE

HYDROLIZED AMINO ACIDS

COMING

PRODUCT FROM SPAIN
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Low Fat Diet : Fat-Restricted Diet with contain < 4%
crude fat compaosition

Single meat protein from duck : suitable for dogs
with Food allergy from others protein sources

s (Chicken, Pork, Beet, Fish, Dairy products)

wWinuwitaInNN

Prebiotic : Promotes activity of beneficial gut microflora

L- Glutamine : Conditionally essential amino acid
for Dogs with GI disorders
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Single protein from duck



Veraflox 60 mg

Tu 1 10m Us=nauroe pradofloxacin 60 mg

|

: |
Veraflox 25 mg/ml oral suspension for cats =
Us:naunoe pradofloxacin 25 mg/ml }

D - UUF\IUﬂ
===\ vun 3 - 4.5mg

/ Unrkinao 1 kg

SO

_ %
(\ stinth
VUA 5 - 7.5 mg/UKUneio 1 kg

Pradofloxacin

JVouIVANISK U
nuaniSelatuoundae
AVINSUUON INSUaU
soufivionunniSen
19Sryinuln [neluonfe
09N3I9U (anaerobic
bacteria)

3

TUE! UV: @lunissnun
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nwanmIge
amnaniuAniSenalsAnau Staphylococcus intermedius Rlosio8U

n1sAAIBoNUANISBUSIoOUE@INnUIdouUDN nazdouan
aninnanuAniSenalsAndu Staphylococcus intermedius NloAoeU

nasanisalus=uuniIAudaa1a:-nvuIdguwau
aInmINIBaIIUANISY Escherichia coli la:upniSenau Staphylococcus
intermedius NlosouIU

§iwaiasunassnualsausiusinuunastdindouiio
hSonasuIAn

TunstiRAeuusuIsIvaurion azitioldoUsAus aurnaniIuAfiiSy
nolsAvlin anaerobic bacteria RlosouT

Areliable & r nsible choi
eliable & responsible choice Veraflox-
for bacterial infections
"[UsndrusivaziBonimuiauiulonansriafiuen” lavn:I0oUR Veraflox 60 mg 1F 5/64 (NC), Veraflox 25 mg/ml 1F 17/64 (NC)
Tuourynluuruavi we 342/2566, PM-TH-23-0224



EW! BRAVECTO

360 DAYS

3654

TICK AND FLEA PROTEGTION, ONLY IN ONE DOSE

uauaaLaun : uA. 2-6553/2568

Control of tick and reduction
of the risk of infection with
Babesia canis canis for up to 365 days’.

Control of flea infestations,

flea allergy dermatitis (FAD)

and reduction of the risk of infection

with Dipylidium caninumfor up to 365 days’.

BR/A\/E

™
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For injection (SC) for dogs.
For all breeds, over 6 months of age.

alty and frust in your clinic

VET EXCLUSIVE

Assured administration only
at the veterinary clinic.

COMPLIANCE CONFIDENCE

Only one dose ensures Proven safe for up to 5X
complete compliance. the recommended dose.

Bravecto 365: Fluralaner 150 mg/mi powder and solvent for suspension for injection for dogs. Indications: For the treatment of tick and flea infestations in dogs. This veterinary medicinal product is a systemic insecticide and acaricide that provides: immediate and persistent flea (Ct felis and Ct canis) killing activity for 12 months,
persistent tick kiling activity from 3 days to 12 months after treatment for Ixodes ricinus, Ixodes hexagonus and Dermacentor reticulatus, persistent tick killing activity from 4 days to 12 months after treatment for Rhipicephalus sanguineus. Fleas and ticks must attach to the host and commence feeding in order to be exposed to the active substance. The
veterinary medicinal product can be used as part of a treatment strategy for the control of flea allergy dermatitis (FAD). For reduction of the risk of infection with Babesia canis canis via transmission by Dermacentor reticulatus from day 3 after treatment for up to 12 months. The effect is indirect due to the veterinary medicinal product’s activity against the
vector. For reduction of the risk of infection with Dipylicium caninum via transmission by Ctenocephalides felis for up to 12 months. The effect is indirect due to the veterinary medicinal product’s activity against the vector. Dosage and route administration: Subcutaneous use. Administer 0.1 mi of reconstituted suspension per kg body weight (equivalent
to 15 mg fluralaner per kg body weight) subcutaneously, e.g. between the shoulder blades ipular region) of the dog. G Do not use in cases of hypersensitivity to the active substance or to any of the excipients. Adverse events: common (1 to 10 animals / 100 animals treated) - injection site swelling1, uncommon (1 to 10 animals
/1,000 animals treated) decreased appetite, tiredness or hyperaemic mucous membranes. very rare (<1 animal / 10 000 animals treated, including isolated reports) muscle tremor, ataxia or convulsion. Special precautions for safe use in the target species: Safety of the product has not been assessed in dogs with pre-existing epilepsy. In the absence of
available data, the veterinary medicinal product should not be used on dogs less than 6 months old. Special precautions to be taken by the person administering the veterinary medicinal product to animals: Hypersensitivity reactions to fluralaner or benzyl alcohol in humans have been reported, which can potentially be serious. Also, injection site reactions
may occur.This veterinary medicinal product is to be administered only by veterinarians or under their close supervision. Use during pregnancy or lactation: The safety of the veterinary medicinal product has ot been established during pregnancy and lactation. Use only according to the benefit-risk assessment by the responsible veterinarian. Overdose:
Following the of 3 and 5 times the dose of 15 mg body weight every 4 months for a total of 6 doses (Days 1, 120, 239, 358, 477 and 596 to 6 months old puppies, the only treatment-related finding was limited to injection site swellings that resolved over time.The active substance fluralaner was,
well tolerated in Collies with a deficient multidrug-resistance- protein 1 (MDR1 -/-) following single oral administration at 3 times the maximum recommended dose (168 mg/kg body weight). Since the peak systemic exposure to fluralaner after subcutaneous administration s not higher compared to oral administration, the subcutaneous injection of the
veterinary medicinal product is considered safe in MDR1(-/-) dog. Shelf life: Sheff ife of the veterinary medicinal product as packaged for sale: 3 years Shelf e after reconstitution according to directions: 3 months. Storage condition: Store below 30 °C.

Remark: 365 days = 12 months

usoala 365 taun:ou 1F 3/68 (NC) M S D
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© 2025 Intervet International B.V., also known as MSD Animal Health. All rights reserved A nima I H ea Ith
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PHARMA ANIMAL HEALTH

Evexia (b

High content of Palmitoylethanolamide (PEA)
and with Boswellia serrata

Evexia
I l Imported - -)
High content
g "
Alta contenigo de PahnnoyleManobmlde

¥ contiene Boswelli y

120 D S

Multi-target Pain Modulation
Anti-inflammation |
Support long term care
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Veterinary Medicine Today

- [ —

idovonnauitoiBaulus:uuduwusauuweaide:

MS3U0dTNNNAIAgIa:MSIAMSNIDAGENSSY
(Underrecognized Smooth Muscle Tumors in the Canine
Female Reproductive Tract : Missing Diagnosis
and Surgical Management)

neALAT SUIARTEYA"
unnQado

\asanndnuiile3eyu (Smooth Muscle Tumors: SMTs) Tuszuuduiug giaiwade
Lﬂul,ﬂfm@ﬂﬁwuimgiﬂ@ﬂLL@tﬂﬂgﬂ%ﬁ@ﬁﬂﬂmmﬂﬁI@u esaneinismeediinilisnizianzas
wazALman1eneiniaiduden mnmwﬁmumuimﬂ@ﬁﬂﬁmxmqwm%%m Fanule
%ﬂﬂ]ﬁﬂiﬁiﬁ;um\i (Leiomyoma) warmilaguise (Leiomyosarcoma) padnAudNiusiuss Ay
gaslnuealangay muﬁﬁﬂqmummfsmqmﬁﬁ@ﬁﬂﬁzﬁqﬁn&l FIUFANNTATIATIINAE NATHNEAN
593 daman9s launeanisasaenadisdaaNiawmas (CT scan) ATt uenuezlsaaNnAINNn
Unfiaw 21 iilesents ARTNAQNENLAL u‘?@ﬁ@uﬁﬂuﬁu%mm 4115UN19IAANIINNARLNTTH
FafliARsnEmEn @Wﬂ\lﬂﬁ‘ﬂﬁﬂgfrﬁ%ﬂLL&iﬂWﬁ‘ﬁi’]ﬁ@ﬁJmQﬂLL@Zﬁ‘/ﬂiﬂj'ﬂﬂﬂ (Ovariohysterectomy) N13N16IALL A
Ja9AaaA (Vaginotomy/Episiotomy) Taudainanisidudeu 191 nsHda@NasERzINANEUeN
wazdaIAaeARan (Vulvovaginectomy) 38anN176AT4ARRARANLNNEIUNTE Favan (Subtotal/
Complete Vaginectomy) Wananni; ﬁﬁr}’fﬁ'}Lmu@mzﬁﬁﬂmmmqﬁﬁﬁqu Vaginal leiomyoma Lite
uuanslunnatadauazisisie mmzﬁqﬁ”m&mmmsmq@wmaﬂ‘tmé?\a WpisreIzilan (Early detection)
ﬁmzﬁﬂﬂfgjmmwLLmuﬁ@ﬂﬂﬁuﬁLmuéﬁ Lﬁ'@@mmwL?ﬁlmLmzlﬂlu@mmwﬁnﬁmiﬁﬁmﬁvm"ﬂm

o o

AEIATY: HevenNnaINIHeFEY, sUUALWLEAUINALTE, Leiomyoma, Leiomyosarcoma, AAEINTTN

q

'ANINNARIUNANLANARST ALUZARIUNNEANARS WMNINLNRYASTAIUATUNS
"HSURATALUNA21M email address: kittidaj.t@psu.ac.th
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unun

Fesannduibe By (Canine Smooth
Muscle Tumors; SMTs) TusyuuaunuggiaLnea
We wiwugiifnisalinesiesay 0.5-1.2 189
L‘f':@q@ﬂﬁwm (Saba and Lawrence, 2013)
LAflmaud A yneRdanRdnaunnelinns
azIat TmﬂmmmﬂwuﬁﬂLﬂu‘imﬂﬁq@tw?‘mﬁ@
Anfuamsannisannnisnaiienadansdanss
i vieln §ldlvnjvieriatagnny siad SMTs
mﬁmiu'quuﬂ (Leiomyoma) LAaLTULTI
(Leiomyosarcoma) 21130 nU lA AR AT LIL
Auug Faxald (Lee et al., 2014; Kazmierczak
et al., 2023; Flores et al., 2025; Marques and
Monteiro, 2025) §AQn (Serin et al., 2010; Sontas
et al., 2010; Mohan et al., 2018; Percival et al.,
2018; Kazmierczak et al., 2023) LAZTIBIAADA
(Thacher and Bradley, 1983; Kydd and Burnie,
1986; Bodinga et al., 2019; Tunc et al., 2023;
Erdogan et al 2025) Tmm@qu@ﬂ'wﬁlﬂuqﬁmqq
Feiealaivinniu SeduiusiuaesTueslnsiay
(Cooper and Valentine, 2002; Millan et al., 2007)

~ - X

Tnelasanaiinafinil wudidinisnszanasalu

' 2
-

sruLAUUgatNFatay 42 wananiiNauIem
Qldl dl [ v 1 a %

wuleRsTuLANAUIALA FTULNIGAURINNTTRE
Ay 22 uariisnaiiiiaitiaaauiasas 20 (Avallone
etal., 2022) awvinmaninlilsailingnasiae
AR as 9P NFUanlunNATadawanTaa
nanaAa SMTs usnaufildanandneiiasantn
AULTIIUNAGNAIANNTNIATHAdE AR ENAQN
fnLaL (Pyometra) visanauiileniaaueuis
AUz SMTs Tudasasandngnidilanadiiu
o X ¥ 2 A o Y , =

fauilasantnvassirean ldlvg Teuenain
aratladaennuds nsnawaasenaldiianioy

dunnavzetlaaiazaiuin (Tenesmus/Dysuria)

unaNtysagdayaninadasiu SMTs
TATUANNYN ANHLT BINTT AZUUINIITADE
Wedaasunisnsaanulsaluszazusn (Early
detection) TITIHAAAINNLALIANNANIINAA
WATINBEUTUNANITUNINTZANS (Metastasis)
b 1 = a a v -] = K
Taat1allss@naa1n wiaNuNLdUenIaAN SN
(Case study) e l¥dnaunngdnseutinialsaiile
% dgj = A o " 1 = o dgj
sannadiiaEellussuuAuiug Wumaiuile
santinaulug e

ADIUBNIA:ANYAU:NIOWENE
3nenuovidoveon (Prevalence
and Pathological Characteristics)

1. 1GovonnauidoiBauusionusoly
(Ovarian and Periovarian SMTs)

j U éj a a ' 1
Wasannanuiiladauusionsala u
tdl U [l o zﬂl a [ % :i' 1
sealsaninul lideasinilenauiuilesanngs
au Tnadipougninesiasay 3 AINN19918971
Tugannudneiiasanisla 35 fa TeA1ndnile
38NNgx Epithelial tumors (Fazay 40-50) Lila
Q'ﬂﬂﬂ@:u Sex cord-stromal tumors (38818 34-50)
LL@ZLﬁ’m'ﬂﬂﬂZ\jN Germ cell tumors (?@mx 10-20)
aglnatmLaL (Troisi et al., 2017) IneAuniauway
ANHULNNNLINALDILEBIRNTRAT 413190
a é’ % o 1 dl @A Z//
Wwityauanlasea1sesselainansedefinadu
Tunica albuginea fvaRnRauanaesfsly vse
analasyunaniaseaiiednafes W 1Eudn
59l (Ovarian ligaments) Lﬁ%ﬁﬂﬂﬂ@ﬂ (Broad
ligament) viatinle (Uterine tubes/Fallopian
= ¥ & A A o
tubes) ¥Ta A LA ARUadLlatiaa N v LFn
881 (Embryonic remnants) T98NHIENIINENT
ANg1anIeaunImAnE lue AR NuULlesan
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a . a . dld =2
1A Leiomyoma LUTLITU Mesosalpinx NHNNTEA
v
AAfu Ovarian bursa U3udals (Caudal pole
of kidney) (Eker et al., 2006) d4luuNansaiena
= 1 a d’l dl = o 1
fnnsaenaauna vnjauiunui lddenumilsans
Unungnluidamaaiu i lfiAaanuduanlunig
Aadeuuenlsaainiiesansesnagnls
] 3
ANBUZINUIRINTUBNT B UIHaTHA
Leiomyoma @1u15anu lAMeuuURqGeuLas
wuutiluwy (Multilobulated) Taautfninda

quaziisiadlundniau (Lee et al., 2014) i
1 k3

apuzilesantiin Leiomyosarcoma waasny
Anwouz Multilobulated o ufu wisinwuseslsn
luanworgeiinanely (polycystic lesion) a3
o < A o )y X X Aoy

AN TUNBFAVINNNDULUE BIANLNUNNNALAN

& ) o S oAda & )

A1NNNIANABATINALYIUNHLLeR"e (Necrotic
tissue) ag/lnsaudsnand 1 Inaaasmasnie’ly
puiinidnwouzla (Kazmierczak et al., 2023;
Flores et al., 2025; Marques and Monteiro, 2025)

MNA 1 ﬂ?mfm:mﬂy@n%mtﬁm@ﬂ leiomyoma 2845919 (478)) (Lee et al., 2014)
UASAINFAZINEBIBN leiomyosarcoma 1845912 (227) (Flores et al., 2025)

FapasszSamnsfnanssuiiasann Ovarian
and Periovarian SMTs {nin1s8iadniuedeay
Tudeeviaed@iunas (Retroperitoneal area) 1w
Tnusanalndausu (Proximal ureter) N194a
LenAeuteaedadnIzindaaninnsiinsyds
zﬂazgmﬁ'@ﬂmﬁummL%ﬂmﬂrﬁi@faf‘fﬂqzﬁaﬂmq
‘EmﬂL@Wﬁz%umumiaﬂﬁmmmLﬁ@mﬁﬁlqﬁm
?:qﬁﬁLLﬂﬂqmﬂq Ovarian vein (ﬁLLﬁmLL‘}Ju\‘imn
Renal vein) way Ovarian artery (ﬁLmemmmﬂ
Abdominal aorta) M daaunaunINITAn esan

AN
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2. 1UovonndwitoBauusioruuaan
(Uterine SMTs)

F o = i‘/ v d’j =
wddungngiirasidunduiiaizey
(Myometrium) (duasAlsznauuan weAn19LAm
é’ o | z o [ IS
evanlusiunueindunulaann Taad
¥
@ﬁﬁﬂ%fﬂhfauﬁm@ﬂm@ﬂ (Uterine neoplasms)
£3 v
Weekasay 0.3 09 0.4 3adiilavansianunly
4117 (Ballegeer et al., 2014) aginalsfinan un
v 1 v £3
fasouenizilasaniiinaulunngn nguiie
£3
sannaNilaizay (Uterine SMTs) Dawdluaiin
mnuliteange (Feaas 85-90) Tegendangu
. . . dl ¥ 1Y 1

Epithelial carcinoma NWUUAENINTALAL 5 AL
k3 ¥

NAud1ATy (Mohan et al., 2018) \asanaiiail

v v

aunsnifinaulinasnuuaINAgn HeLEln
umgn (Uterine horn) LL@tﬁQN@Qﬂ (Uterine body)
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P7ARNANITANEFITIaadeny dusuilade
Wilu @edngesluuedinaaulunuindnanylu
n19NITFUNI9Linlen ﬁqﬁmmnﬂuqﬁﬁﬁmﬁu
¥ 1o A da’ dl o [l A 1 .
LLmu,mmuLumﬂmqiwmmnnnﬂ (Ovarian
remnant syndrome) MG NHUT NI U9
esannduiie Saueia Leiomyoma LiFl04m8
umgn (Uterine remnant) mmmn@ngln (Lee et
al., 2014)
NN991EN LA N HIUEN NN BN
[y X a A a . o
4BNNANLUBLITUUNNAQNTUA Leiomyoma HNH
ANBUEABULTY MINFARA M AN ANDLAZHNS
= o 2 %
BessnratuasAfenunes (Homogeneous,
greyish appearance resembling a whirlpool)
(Sontas et al., 2010; Mohan et al., 2018; Percival
et al., 2018) Uamsn1iaseyLAulnduazla
anad (Non-invasive) LARNAULLUUIAAUNA
= o v = % a dl o
Wepadaunzdruaaals TataniIzuIniaNeo
ungn anadenansenusani i lunidoutlane Tu

= dy Y d” = a .
natlaeaiinsanndnsiie FuuTiia Leiomyosarcoma
dl a dg, o v v 1 a o é’ dl
PuFnauildnaznuldtesndn lneRdanwouziilaie
Tadasiniana (Heterogeneous) Wigasi l9ALLILNY
wnnelunssqaasinadlavisaiann uazdnwy
nNsEimRAm (Adhesion) AutiiaitiadnaiAsa (Serin
et al., 2010; Kazmierczak et al., 2023) FANINA 2
wraaNAanLNINzNAgnaniaLIuues saumae
, 2011)

Ann7s189nuILiiesan Leiomyosarcoma

(Tsioli et al.

Tunnganuunldunazifianisunsnszanelidy
adunvaulalszunuienss 50 widmiulugila
feldflsnaautiugugiiinisalnisunsnszansy
AnAueNAgNTILLgR atinelsfinn dagaann

= o 1 dgl| é’ dl a d’ld
naAne TulsanAuLsidtesennuagna il

= ' ! 9/

ANAEN lUNNTUNINszAanaganadn Tnawulane 2

1w 3 289n3UANEN (Cooper and Valentine, 2002;
, 2003)

Miller et al.

MN9N 2 @ﬁrfmam’)ﬂu@ﬂﬂl@dtﬁm@ﬂ leiomyoma UBNNAGN (“5’7&/) (Percival et al., 2018)
UAZAINFATINHBIBA leiomyosarcoma YANNAYN (U37) (Akhila et al., 2025)

3. 1dovonnaduidoIZ8uusIonusoD
naoa (Vaginal SMTs)

ilasannduitle Baui3innutesnnen
(Vaginal SMTs) amﬂwﬁmmmwwﬂﬁﬂ@ﬂﬁqn
dl = [ ] dl A o & o
WawFauinauAudouan 2e9ssuuauiug g

= = wa iy =
ALy taedanennugiiRnisalagifaaay 2.4 D

3.0 m@uﬁmnn%&uunluzﬁﬁm (McEntee, 2002;
Zachary and McGavin, 2012; Singh et al., 2014)
%azﬁ'quﬁlmgﬁmﬂmﬁm@ﬂmﬁn Leiomyoma finy
eigede¥aeiaz 73-94 (Brodey and Roszel, 1967)
Tneilduinfinandundnuite 3auaestesnaan
ﬁﬁ‘ﬂ'ﬁlgﬂLL‘LI‘]_Iﬂ’]'j‘LﬁMJfrJ\‘lLﬁ’ﬂ\iﬂﬂiuﬁ%mﬂ\‘i‘ﬁ
flannuuanatsanAumtsauR T luten
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dl 1 = 9.1:]/ [ 3 v dl
WAE9 Na1AAINITaNY laTeANELEAauLAEN
(Single) aznanaial (Multiple) Tnautiaaneole
nsisaEniale 2 gluuy ldun nnsEsguuy
Aautiudnldlugesdne (Intraluminal mass) 4
[y X o ¥ v )
Aeuiilaazaaadagnaidlinielu vaginal
lumen (Thacher and Bradley, 1983) FONIND 3
21238781 UINAEUe NN UL NTaIARE A
o Y v aa o/ dl
(Vulva) vinldFesitagduuanisnainniazitiey

TadARRALRTTYNINNGNLUNA (Vaginal hyperplasia)

4

= 1 i’ . ¥
178 N1azdasAaanlau (Vaginal prolapse) Nau
dgj dld a [ dgj o o Y a A
Wasanndnisasny luansusidninliiiamaen
aann1atedInann (Vaginal bleeding) lalias
¥
uananni sealsAfINa1f9RNa N AN NI
a dl ¥ KX o . dl o
WENTRNINNARLA[INL Vaginal polyps T9am
¥ 1
\uiiiasenlungu Fibroepithelial polyps 143ty
3'/ dl a . . a 1 3’/ %
N[N dULERLNG (Epithelium) Flanndunans
dal’ A =
IUALUNAUNTOIURY SMTs

MWA 3 AN ILUBNTBNILENEN leiomyoma WL intraluminal mass NTeNANBATENEUY (Tunc et al., 2023)

ANAN®UTIRIN1T Vaginal SMTs Aa N3
sty lugluuuaes extraluminal mass Iaafiay
L‘ﬂmxﬁﬂfmfﬁaﬂuﬁﬂwmmmmiﬁqﬁq@fﬂu%u
néuie (Muscularis layer) Laza81888n#1%
wan lunsdififeusiaunaluniunn enadannifiv
n1guaNLTELEY (Perineal swelling) wazsn
linwueniaaeneennietesrann (Kydd and
Burnie, 1986) Lwimm?tymmLﬁmﬂﬂiuz‘u”ﬂwmxﬁ
azdutndesnisnaiiunestnzlnased esann
drAumsrestesnaanat luduredd 9N
(Pelvic canal) Fagdenansenunn i &nuans
anstesynvitetlaanazduneansnienIng 4

TAANHLENIINLNTINE1TRINATN
deanludesnaanaiia Leiomyoma Wag
Leiomyosarcoma LANFANAUAST (iasanaiin
Leiomyoma Sniiludeuudansanan d219 i
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Anatauailun (Bodinga et al., 2019; Tunc
et al., 2023; Erdogan, 2025) luansiiilasan
1A Leiomyosarcoma ganunsanybFannngn
= a o dy dl U = o £%
waziingAnssgnatnlldaiietiadanes vinld
vaum ldaRuNe e Uiy leiomyoma 1anann
Healnindafnldasniaue (Heterogeneous)
4 4 A _
Waitladaanuidsny (Friable) a1nn1sA1e299
Walflawaznisaniaanuwnsndes Andanady
TA9af1adans uiduden W ntlanansuin
vraniatlaanny duiNA NNl uNNTEFALAY
Hlannanduniiugnga (Tunc et al., 2023)
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NN 4 ANBUENITUINTEN perineum ihiman1aniiesan leiomyoma WU extraluminal mass
UAZANBNIETBNIIENEN leiomyoma TeNARBATENEUY (Erdogan, 2025)

OINISNIvAAUN

8NN eAdRtngesgiaidunaniain
dlil ¥ d’l = = v &
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919088 n8 TugUTINTIU (11U Ta3AADR)
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wiunazinglaniwudnounne ldun ainns
Ty (Depress) 881117 (Anorexia) WAYAIN
lajaunefq (Discomfort) WrauaAIAINLALLAA
(Abdominal pain) Wain13auTAULTIUTRY
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(Abdominal distension) MANNINTU TWNIEL
v dal = a a = 1 1
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epigastric volume) M W dRTuanaaInsa@e
UIB1AAINANTZNUAANIFUL AR an
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(Hemorrhagic vaginal discharge) TIWANFNG
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v
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v
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(Dysuria) #3aia1n19idene (Tenesmus) boki
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b 1 :J/ o k3 tﬂl .l k2
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nglastyaailasan luusazA UMl a1n1InIg
ARDINNANWUSAUNILINTA LAZATNNTILAEILND
Y X A Aa , o )
LeINLEIZITAANNAAUIA RN HNARANFIUTNE LHd
nnsaene Tvinjaaesaniinmans (Sublumbar lymph
= da/ o Y b o o dl 1
node) viraillavananld aziiludayadAyidae
W ERIUNNTAINNTDINUHBNNTNFA NN9ARENT
LUININNITTNHILAZWENNT I LITANLILANIBNE RS
Iatmnzanuazuiutingnga

IuoMvMs3todaItionon
nawitoSaulus:uuduwus
(Diagnostic Approach)

1. msaisooswome (Physical Examination)

mimfméwmﬂﬁ@Lﬂum?'mﬁ@ﬁuﬁmﬁ
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ﬁmmé‘mmLsﬂ’ﬂ@Lﬁ'mﬁuﬁﬂwmzmamﬂﬁmm
LaznniAnitesenluusafuniereszuL
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ALNUDLNALNE

3

1.1 N15AAIATIATBINEY (Abdominal
Palpation)
o 1 v A :j/

N13AATIMTIAT A9Y 89D AL T UTUAD L
grArylunisaniasauinmuazilsziiu
. . e X e A o 4
AL Te9n el eds i Tansay
#1709 LA N T ULAT I WA LAZ LAY
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recumbency) azdag I &nunngddainm
ANBIUSLASNANINNITULIYFAITDIT B
Nagladaiaudadn Inaiallilesanly
SPULRLUNUSINANEIU A ATELIAGH

£ (73
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A ] =X | v
WLN mLmmuﬂm\ﬂﬂwmmumwm

49914 (Mid to Caudal abdo men) kA
Fanwauzatwiziwana9nulunsay
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Arwndananafe  LiesanuTianile
(Ovarian and Periovarian SMTs) $nWy
nnguene e iesdneladhanile (Unilateral)
= £ v R a [ d” dl [ dl
wazdiunliinnemtinAniununuaaEay
189984 (Retroperitoneal space) 11
WU HasaN1FIUNAGN (Uterine SMTs)
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ARBE (Pendulous abdomen) TIA1AA519
AMNAUAUALNIIEHAYNUELFAINN
198 NLAULT WULD (Pyometra) 16 dnu
lunsiaed 1evanuaTadnaan
(Vaginal SMTs) €#im Extraluminal mass
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Y X yod a
WUNNTTENEIUN ATeR aLiHe leALTI W
uﬁﬁmz@mﬁqm‘m (Cranial to pubis)

1.2 N15AR1ATIATBIARDA (Vaginal
Palpation)
a o d-dlb aa o é’
Teaunnlunsainsadni1Itasetiadan
1 3
13nndaInaan latenizilanuiauiile
f1aaNNIRAINUINTaIARDAAL 19TALAL
v
U LlesenuFnnt eenaan (Vaginal
SMTs) 9@ Intraluminal mass 32 11N sl
- TNV ,
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canal) HAuA AN NTeIAaan a1l
L o o = dl
wralAseas 19 19LALRU] UInanI
WUIUIANLATAIN AN 19U LT AIAADA
(Vaginal speculum) A33Aa3euntnsn el
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v
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(Pedicle/Base) iailszTamiilun3919umi
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1.3 N15ARIATIANIUNININIITUUN
(Rectal Palpation)
\udumaudAtydneitiadedniiasan
dl a d’g Y a = = o %
mnmmulu@qmmmummmL‘uﬂmmim
wntiasiealn wanannigetqewaniey
o ¥ dg/ = QI £ o g
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= v 1 o 4
NTAATUA1N (Ventral) 20981 14

2. MsasopMoBooUAUGMS (Laboratory
Tests)

zﬁ’m?urmmqqmqﬁmﬂﬁﬁﬁm@ﬁugm
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blood count) kazA1LAN lLaae (Blood chemistry)
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10943128 nauI 8141 (Pre-anesthetic
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nnsdinFuAaEnssuieanAnLIAesluN139798
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3. MsAsoDAdENAUdUDAE (Diagnostic
Imaging)
3.1 N15A18NIWTIA (Radiography)
wWuiasealanllszdnininlu
n19sziRunInen ludaanaglneanie

1 QI dd‘ o dgj dlo/ 1
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mup‘nwar WA

N 5 ansrusnnisaatiadevesgy T lateral recumbency szudnitiasannAmIBFELTNAGN (NWEE)

(Percival et al., 2018) upsiiievannariileFeiitesaass (nmya1) (M laggis)

3.2 N15ATIAAILARULFLIIAIINAFY
(Ultrasonography)
o a = =
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@ a \ o
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WA 6 AN INEARIITIIAIBNGUY (FTyAIEIgnATATTI) SzndNIdevennAeFaLTiNAgn

3.3 N1SATINANTLSHTADNNIADSUAL
= ] =2 .
ARULNL AN 1WA (Advanced Imaging:
CT and MRI)
Tuifaqiiu wmalulatinnsiiadusas
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.ﬂ’]W‘fTuQ\‘i (Advanced Diagnostic Imaging)
dauniunundnAnyasedelunisdas
¥ 1 % 1
Aassiilasaninatulneanizasinag
P Y A o A A
HANNIATIAF AR ULAENANIND N D
o o ANy X a '
annalunsindauilatauialun uan
A o 1 o 1 R v
wsa19Aqee TuATurdaann1elug
\T9N31% (Pelvic canal)
ANU5U N1IATIAUBNTLIEADNNIADT
(Computed Tomography; CT Scan) 09
dl A o
W ULATAINANAN T UNITITILE LN
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\@am (Vascular mapping) M lWa1u190
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¥
waiAAMNAAAngRsianislssiiy
ANNLAENTBINNEANLAD A T TUIN9NNT
W16m (Perioperative hemorrhage)
dal o a
uanaInil CT scan falaanulagelunng
p3aadunisgnanyllivedunvdnaass

71/ leiomyosarcoma (MMWEl) (Serin et al., 2010) uazitpaaNNAINIeFHLTITOIAABA (NTWY21) (MW IALIELSN)

(Local invasion) LATNITULNTNTEZANE
(Metastasis) sl anvidesantinwaes
Fannii 7

Jud1ur8d NNIAIIRFIEARLLLIMEN
Il (Magnetic Resonance Imaging;
MRI) ﬁﬂqﬂﬁmafmﬁLﬁ@ﬂiﬂhﬁl@ﬁmmi
AuANTATRsNNLTaLEad auTuile
N1 CT scan (Excellent soft tissue
contrast) Lﬁ@ﬂa‘uﬁumﬂummma‘qﬂmu
drglassairaiiazidanaaunialugs
Fan71u 3eg0ald Aaaunnegdarunsn
AMMUATALLAANIFAANITNINARENTTH
(Surgical margins) laag1audugn uaz
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(Tanaka et al., 2022) Fan i 8
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MW 7 ansisnwenisgasNiuneTIegquY sxuditiavenndrniiieFaLiangn
T9A leiomyosarcoma (NNG1g) uaiiesennauiileFuLiitesnasa (1TWe91) (Barozzi et al., 2021)

2N 8 anwmmﬁwwmmm@nn@m;ummmmmTmﬂmﬂmmmmﬂ@uwo;m@f (mwing)
uazn AR INAUsiEN (ne91) Yuszz/ (Tanaka et al., 2022)

IUONVMISVAMSMIVAAENSSU
(Surgical Management)
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mug@ni (Complete surgical excision) muqﬂﬂ
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nailatesiadiediaa (Exploratory laparotomy)
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Review of Total Hip Replacement using Vetmaster Dual
Mobility Prostheses in 19 Cats and Complication Report

Zhongheng WU', Shi HE?, Jun ZHANG?, Bingyun WANG*",Shoujun LI*

Abstract

Prosthesis dislocation remains the most common short-term complication in total
hip replacement (THR), with an incidence of 1%-14%. This issue is a significant concern for
clinicians and pet owners. Historically, hip replacement applications and complications have
primarily been studied in dogs, with limited data available for cats. However, as the number
of feline total hip arthroplasties has increased, veterinarians have grown more attentive to its
indications, complication rates, and postoperative outcomes. This article presents the first
retrospective analysis of dual mobility cup (DMC) usage in cats, including patient history,
surgical indications, techniques, outcomes, and complications. The study evaluated Vetmaster’s
cementless dual mobility replacement system, with all cases undergoing short- and long-term
follow-up. Postoperative radiographs revealed that 19 cases exhibited retroverted acetabular
cup inclination, with adequate acetabular fossa coverage and sufficient interference fit. The
overall complication rate was 13% (3/23), comprising two cases of simple hip dislocation (8.69%)
and one traumatic femoral fracture leading to dislocation (4.35%). These findings suggest that
the dual mobility hip replacement system is a viable and effective option for treating hip disease

in cats.

Keywords: Cat, Cementless, Dislocation, Dual mobility cup, Total hip replacement
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Introduction

Total Hip Replacement (THR) is
an osteoarticular prosthesis made of
a biocompatible and mechanically sound metal
material that is surgically used to replace a joint
that has been damaged by disease or injury.
The goal is to remove the lesion, remove the
ache, and restore joint mobility and function.’
In 1957, Dr. Harry Gorman initiated the history
of THR in dogs by performing the first study of
hip replacement in experimental dogs at Ohio
State University. After 17 years of research,
a commercial THR system was developed in
dogs in 1974. The system consisted of bone
cement, an artificial femoral head fixed to a
stainless-steel femoral stem component, and a
polyethylene acetabular cup component. THR
has been performed as a salvage procedure
for the hip of medium to large canine sizes for
approximately 40 years.”

The occurrence of complications
is a great concern for clinicians and owners.
Complications after THR include dislocation,
infection, loosening of the acetabular cup,
femoral fracture and sciatic nerve palsy.
Dislocation is the most common complication®,
of which coxofemoral luxation is the most
frequently reported, with an incidence of
1.8% to 12.5%.*" However, the incidence of
caudoventral dislocation (CVL) is low, with
reporting occurrence in 1.8% of dogs following
cemented or cementless THR, typically during
the early postoperative period.® To reduce the
risk of dislocation, Professor Gilles Bousqust

proposed the concept of dual mobility (DM).**

It combines the principle of "low friction"
popularized by Charnley with McKee Farrar's
concept of utilizing a larger diameter femoral
head to strengthen implant stability.”""
The DM acetabular component is a removable
polyethylene liner placed between the
prosthetic head and the metal acetabular cup.
The purpose is to expand the maximum
possible range of motion of the hip joint, reduce
wear and increase the head-neck ratio, thereby
increasing the leap distance and reducing the
risk of dislocation. At present, THR has proven
to be an excellent treatment for improving hip
function in dogs, with a success rate of 95%
and a complication rate of 7-12%."*™

Hip disease in cats include Hip
Dysplasia(HD), Slipped capital femoral
epiphysis(SCFE), Legg-Calvé-Perthes
disease, Osteoarthritis and other Hip fractures
or femoral head dislocations due to trauma.
HD and osteoarthritis are the most common
diseases.”” HD is a genetic disorder with
an incidence of 7-32% and is breed-dependent,
with a higher incidence in purebred cats than
in domestic cats.”®'" The Maine Coon were the
common breed with an incidence of 24.9%."
Osteoarthritis is usually secondary to HD, but
can also result from trauma or developmental
abnormalities. Because cats disguise their
weaknesses, the early stages of the disease are
not easily recognized by pet owners. Cats with
hip disease exhibit clinical symptoms such as
lameness, reduced mobility, inability to utilize
the litter box, and aggression due to pain.

In cats, the current surgical treatments

for HD, SCFE, and osteonecrosis of the femoral
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head (ONFH) mainly include femoral head
osteotomy (FHO) and THR, both of which
permanently remove the abnormal connection
between the femoral head and the acetabulum.'®*’
In the past, THR was predominantly used to
treat severe hip diseases in large dogs and
giant dogs. In contrast, small dogs (<12kg) and
cats were more likely to select FHO. However,
the results of complete recovery of limb function
are not satisfactory. A retrospective survey in
Germany reported that 42% of diseased
animals receiving FHO had unsatisfactory
results, while only 38% had optimal results.”
With the continuous development of replacement
systems and the birth of small and miniature
systems, more and more veterinarians are willing
to apply THR to cats. The purpose of this study
is to perform the first retrospective analysis
of using the Vetmaster (Guangzhou Vetmaster
Science and Technology Service Co.,Ltd,
Guangzhou, China) cementless DM system in
THR in terms of its biomechanics, outcomes
and complications based on 19 cases. This is
also the first retrospective report of the use of

DM system in cats.

Materials and Methods

1. Implant Characteristics

Vetmaster cementless DM replacement
system is principally composed of five parts,
from top to bottom, namely the Cup, the Inlay,
the Head, the Neck and the Stem (Figure1A).

The acetabulum cup and femoral stem

@ Vol. 37 No.1-2 January-December 2025

prosthesis were designed by selective laser
melting three dimensional printing technology.”

The outer sphere of the acetabulum cup
prosthesis was porous titanium alloy material,
and the inner sphere was a hemisphere coated
with diamond-like carbon (DLC) film. The DLC
coating could enhance the wear resistance
between the cup prosthesis and the liner.*
The porous structure of the outer sphere ensures
bone ingrowth, and a barbed structure is added
at the bottom to prevent prosthesis dislocation
after implantation (Figure 1B).*** There was
a 3-mm diameter nonpenetrating hole at the top
for intraoperative center positioning and Angle
measurement.

Highly cross-linked polyethylene
containing 5% vitamin E is the main material
that makes up the liner, which is in contact
with the acetabular cup on the outside and
with femoral head prosthesis on the inside.
The internal structure makes the femoral head
prosthesis produce interference with the liner
when it is penetrated, so that the femoral head
prosthesis is not easy to dislocate and slip out.

The femoral head prosthesis made of
cobalt chromium molybdenum has a conical
surface on the internal side (blue arrow in
Figure 1A) and can be used with the femoral
neck prosthesis made of Ti-6Al-4V and titanium
nitride. Doctors can match the femur flexibly
according to the thickness and weight of the animal
to satisfy personalized requirements (Figure
1C). ROM was expanded by increasing the
head-neck ratio, preventing dislocation, such
as a ROM distance of 144° for a 14.5mmhead.

The femoral stem prosthesis was made of
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CoCrMo and titanium alloy, which was divided
into three parts: porous structural layer, conical
positioning hole and solid support structure.
CoCrMo was used in the #1-#6 stems, and
titanium alloy was used in the #6 or larger femoral
stem prosthesis. The solid part (orange arrow in
Figure 1A) was connected to the femoral head
prosthesis via the femoral neck prosthesis.
A porous structure and a collar structure were
utilized at the proximal end of femoral stem
prosthesis, in which the porous structure
facilitates bone ingrowth as well as the outer
sphere of the acetabulum cup prosthesis. *°
The collar structure (blue arrow in Figure 2) is
located on the medial side of the femoral stem
prosthesis, and the process of releasing
pressure is consistent with the direction of the
force from femoral head prosthesis to the distal
femoral condyles, preventing subsidence. There
are three solid indicator lines in the porous
structure of the proximal segment of femoral
stem prosthesis (orange arrows in Figure 2),
which serve as markers for insertion during

surgery.”’

2. Methods

2.1 Selection of implant prosthesis
Selecting the appropriate implant size
is the key to the success of the operation.
Three radiographs were taken before
surgery: standard anteroposterior
radiographs, lateral radiographs, and
oblique lateral views of the pelvis.
Standard anteroposterior radiographs

were used to measure the length of the

anterior and posterior margin of the
acetabular fossa and the diameter of the
femoral medullary cavity. (Figure3A,B).
Lateral radiographs were used to evaluate
the shape of the pelvis and the
positional relationship between the femoral
head and the acetabulum (Figure 3B).
The true condition of the femur can be
visualized by anteroposterior radiographs
and oblique lateral views of the pelvis
(Figure 3C,D). After successful filming,
implants were selected using a plastic
template by alignment with the labeled
ball. Selection of radiographs with
incorrect positioning and inaccurate
magnifying markers may compromise
the accuracy of the evaluation and may
affect the procedure as well as the
incidence of surgical and postoperative

complications.

2.2 Surgical Technique

2.2.1 Establishment of surgical access

The skin was incised using conventional
hip surgical access (Smith-Petersen)
and the subcutaneous tissue was bluntly
separated (Figure 4A,B). The area between
the gluteal muscle and the joint capsule
was separated, and the anterolateral
joint capsule was excised to expose
the femoral head (Figure 4C). With 90°
external rotation of the femur and distally
pulled, the ligamentum teres of the hip
was cut by cutting into the hip joint with

Hart's spoon. The femoral shaft fracture
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can be prevented by removing part of proximal femur was excised. Be aware
the tissue and bone with the masseter that a too low incision may require the
after the round ligament resection. use of a longer femoral neck prosthesis,
Finally, measurements were made using otherwise it will cause loosening of the
a femoral head cutting indicator and the prosthesis and dislocation of the hip.

&t dldissiis
LX -X-T

) FM\

Figure 1 Various parts and components of the Vetmaster Dual mobility system

Figure 2 Detail diagram of the femoral stemn prosthesis

@ Vol. 37 No.1-2 January-December 2025



The Journal of Thai Veterinary Practitioners (2025) /as&1sdmaunmelsznaunistintalsadnduvisdsemelng (2568) 37/1-2, 122-131

Figure 3 Markers were placed in the selected area, parallel to the bone level of the affected limb to be operated on.
(A) standard anteroposterior and (B) lateral radiographs show the position of the femoral head and acetabulum.
The size of the femoral marrow cavity (blue lines) and the length of the anterior and posterior edge of
the acetabular fossa (orange lines) can be measured and evaluated from two angles by (C) standard
anteroposterior radiographs of the femur and (D) oblique radiographs of the pelvis, which can provide
a reference for selecting the appropriate diameter of the acetabular cup and femoral stem prosthesis.
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Figure 4 Schematic illustration of the surgical procedure of hip replacement
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2.2.2 Acetabular bone bed preparation

and prosthesis implantation

Both acetabular bone bed preparation
and prosthesis implantation should
completely expose the acetabulum
without any occlusion. The diameter of
the acetabular cup prosthesis and the
sander should be 0.5 mm smaller than
the acetabular fossa to achieve the
interference fit. To prevent deviation, the
acetabular reamer was initially applied
at 15° to 20° valgus and 20° caudal tilt,
instead of the normal anatomical valgus
angle of 45°. After the initial polishing,
the acetabulum was polished again by
45° valgus and 20° caudal tilt (Figure
4D,E). After polishing, the acetabular
cup prosthesis was inserted with a special
injector. During the operation, the length
of the long axis and the short axis of
the acetabular cup opening could be
measured by the C-arm to calculate
the abduction angle of the acetabular
cup. The ideal grinding depth is the
remaining 1-2mm. During the grinding
process, remember to polish blindly to

avoid perforation (Figure 4F).

2.2.3 Preparation of the femoral marrow

cavity and implantation of the prosthesis

The femur was rotated 90° externally to
expose the femoral recess. The medullary
cavity was first reamed with a stem
broach 3mm narrower than the final

femoral stem prosthesis used, followed

by a broaching knife 1Tmm smaller
(Figure 4G). The broaching knife was
driven into the predetermined position
with a bone hammer, and the interference
fit of the femoral stem prosthesis was
judged according to the sinking of the
broaching knife. (Figure 4H). After the
medullary reaming is completed, it is
penetrated with a specialized stem
impactor until the collar of the femoral
stem prosthesis is less than 1mm from
the medial bone edge of the proximal

femur is most suitable (Figure 41).

2.2.4 Reduction of the acetabulum

By measuring the neck distance
between the acetabular cup and the
femoral stem, the type of femoral neck
prosthesis was determined. The type
of femoral neck prosthesis should be
carefully selected so that the joint can
attain proper stability without excessive
strain leading to joint disorder.
The appropriate head was pressed into
the corresponding liner and placed into
the cup, which was linked to the femoral
neck prosthesis. The femoral neck
prosthesis was fixed with a bone-holding
forceps, the femur was converted from
the external rotation position to the
internal rotation, and the stem and the
neck prosthesis were linked by rotation
to achieve reduction. No force should
be used during reduction to prevent

fracture. After reduction, the hip joint
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was moved to check the range of motion

and joint tightness in all directions.

2.2.5 Postoperative Examination

Standard anteroposterior radiographs
of the hip joint, lateral radiographs, and
pelvic oblique radiographs should be
taken postoperatively to check for good

prosthesis position.

@ Vol. 37 No.1-2 January-December 2025

2.3 Data analysis and evaluation methods

Postoperative care was according to
clinically established standards,
including pain management, measures
to prevent infection, and wound care.
Medical records of cats that underwent
THR were evaluated and the following
data were collected: sex, breed, age
at surgery, body weight, sterilization
or not, side of THR, date of surgery,
size of prosthesis used, presence or
absence of additional implants,
time of complications and follow-up
radiographs taken. Complications
were defined as any disease or condition
that occurred during the surgical hip-
femoral replacement and resulted in
any abnormal or near-normal function,
such as fracture, dislocation, infection.
Short-term complications (STC) were
those recorded within 8 weeks of the
procedure. According to the doctor's
advice, the patients need to have
regular X-ray follow-up to track the
condition of the implant. For the cases in
which the follow-up was not performed
by the veterinarians at the Doctor
Veterinary hospital of Guangzhou, client
communication via phone questionnaire

was used to evaluate outcome.
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Results and Discssion

A total of 23 legs in 19 cats THA were
performed using the Vetmaster cementless
total hip system with the DM cup between
March 2021 and August 2022 at the Doctor
Veterinary hospital of Guangzhou, China, by the
same surgeon. All cases were followed up for
short-periods and reports of subsequent visits
were collected. According to the postoperative
standard X-ray, the inclination of the acetabular
cup prosthesis in 19 cases was backward, and
all the acetabular fossa wrapped the acetabular
cup prosthesis adequately, with sufficient
interference coordination. Among the 19 cats,
the median body weight was 6.5 kg (range:
3-8.5 kg) and the median age at time of
surgery was 24 months (range:7-48). As can
be seen from the results in Table 1, at the time
of surgery, 7 cats were neutered males, 1 were
spayed females, 8 were entire males, and 3
were entire females. Breed: Maine Coon (n=6),
British shorthair (n=5), Ragdoll (n=5), mixed
breed (n= 2) and American shorthair (n=1).
Diagnosis: SCFE (n=6), FHD (n=4), FCP (n=4),
trauma (n=3), and Legg-Calvé-Perthes disease
(n=2).

As shown in Table 2, the 23 replacement
legs included the right side (n=11) and the left
side (n=12). Cementless hip implant femoral
implant sizes were #1 (n = 2), #2 (6), #3A (13),
#4A (2). All cases (23) had 6 mm femoral heads
implanted. The acetabular cup sizes used were
10.5mm (4), 12.5mm (15) and 14.5mm (4). The
femoral neck sizes used were S (15) and M (8).

The follow-up period of X-ray and follow-up

examination was from 3 months to 18 months.
None of the cases had undergone previous hip
surgery. No intraoperative complications were
reported. The overall incidence of postoperative
complications was 13% (3/23): 2 complications
were simple hip dislocation (8.69%) and 1 was
hip dislocation caused by traumatic femoral
fracture (4.35%).

The first case was a 36-month-old, 6.3 kg
British shorthair cat with FHD. Hip replacement
(12.5 mm acetabulum cup with a 6 mm femoral
head, #3A femoral stem) was performed on the
right side, and cerclage wire was used at the
proximal femur to prevent fracture. Dislocation
was found on the tenth postoperative day.
Subsequent revision surgery replaced the 6mm
S-Neck with the 6mm M-neck, and the remaining
implants were not altered. After revision surgery,
no complications occurred in the follow-up visit.
The second case was a 7-month-old, 3kg British
shorthair cat with traumatic dislocation of the
femoral head. A hip replacement (10.5 mm
acetabulum cup with a 6 mm femoral head, #1
femoral stem) was performed on the right side.
On the 13th postoperative day, the patient
presented with diminished eating and ache, and
an X-ray examination was performed to reveal
the dislocation. Revision surgery was then
performed to replace the 6mm S-Neck with the
6mm M-neck, and the remaining implants were
not altered. After revision surgery, no complications

occurred in the follow-up visit.
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Table 1 Categorical signalment variables: comparing success
versus short-term failure.

Success Short-term failure
Variable Category
n % n %
Male-neutered 6 26.09 1 4.35
Male-entire 6 26.09 2 8.70
Sex

Female-spayed 1 4.35 0 0.00
Female-entire 3 13.04 0 0.00
British Shorthair 3 13.04 2 8.70
Ragdoll 5 21.74 0 0.00
Breed Maine Coon 5 21.74 1 4.35
Mixed-Breed 2 8.70 0 0.00
American Shorthair 1 4.35 0 0.00
Feline Hip Dysplasia 3 13.04 3 4.35

(FHD)
Femoral capital 4 17.39 0 0.00

physeal fracture (FCP)
Disease Slipped capital 5 2174 1 4.35
types femoral epiphysis

(SCFE)

Trauma 2 8.70 1 4.35
Legg-Calvé-Perthes

2 8.70 0 0.00

disease

Key: n = number of animals in this category.
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Table 2 Categorical variables: comparing success versus
short-term failure.

Success Short-term failure
Variable Category
n % n %
Side of Right 8 34.78 3 13.04
surgery Left 12 52.17 0 0.00
#1 1 4.35 1 4.35
) #2 6 26.09 0 0.00
Stem size
H#3A 11 47.83 2 8.70
#4A 2 8.70 0 0.00
10.5 3 13.04 1 4.35
Cup size
12.5 14 60.87 1 4.35
(mm)
14.5 3 13.04 1 4.35
6S 12 52.17 3 13.04
Neck
6M 8 34.78 0 0.00

Key: n = number of operative limbs in this category.
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The third case was a 22-month-old,
7.4kg Maine Coon (Figure 5) with SCFE. Hip
replacement was performed on the right side
(14.5 mm acetabulum cup with a 6 mm femoral
head, #3A femoral stem). Ache and claudication
developed on the fifth postoperative day.
Revision surgery was then performed to reduce
the implant and rebuild the fracture site with a
bone plate.

No other complications were found in the

remaining 16 cats during the follow-up period.

On follow-up radiographs, no significant wear
changes were observed in any of the prostheses
implanted in the remaining cats, norin the position
of the DM cup or head components, and the
porous structural positions showed that bone
ingrowth was achieved after 2 months (indicated
by red arrows in Figure 6D). Up to the completion
of this study, there were no complications such
as prosthesis loosening, dislocation and infection
in 19 cats (including 3 cats who underwent

revision after dislocation).

Figure 5 Complications: Dislocation due to traumatic femoral fracture
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Figure 6 Comparison before and after replacement (Fig.6 A,B).
Follow up with the implants: bone ingrowth was achieved after 2 months (Fig.6D read arrow).
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Conclusion

Hip dysplasia and arthritis are the most
common hip disease in cats."® According to the
Orthopedic Foundation for Animals, the prevalence
of hip dysplasia in Maine Coon was 24.9%,
with males (27.3%) slightly higher than females
(23.3%)."® Burke et al. found that there was a
breed directivity relationship between Maine
Coon and SCFE. Male sex, sterilization, growth
retardation, and high body weight may play an
important role in the pathogenesis of SCFE.*
One report claimed an incidence of SCFE in
Maine Coon of 8.17%, and the authors estimated
that there were 12 times as many Maine Coon
with SCFE during the same period.” In this
study, the largest number of Maine Coon
accounted for 31.57% (6/19), and there was only
one case (16%,1/6) of hip dysplasia (bilateral),
which was male sterilized. SCFE accounted for
33.33% (2/6), and all were male. Our findings
are in agreement with previous reports that male
Maine Coon may become a common breed for
THR surgery. Due to the large size of the Maine
Coon, attention should be paid to the selection
of the implant model.

The design of the DM cup was first used
in human medicine and can be used to treat
painful, irreversible, developmental or acquired
conditions of the hip. The use of a DM hip system
has also been demonstrated to reduce the
incidence of dislocation, although it is appropriate
in human hip replacement patients who are at
high risk of dislocation, and the implant has a

30,31

superior durability. The cases in this study

covered most of the patients with hip diseases,
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including SCFE (31.58%, 6/19), FCP (21%,
4/19), FHD (21%, 4/19) and Legg-Calve-Perthes
disease (10.52%, 2/19). The number of cats
with SCFE was the highest among all cases,
consistent with Rodino's results, and SCFE was
the most common surgical indication.

After preoperative imaging measurement,
the diameter of femoral head in all cases was
greater than 10mm. The most commonly used
implant sizes were: 12.5mm acetabular cup,
#3A femoral stem prosthesis, and 6 S-neck. The
#3A femoral stem prosthesis had the highest
dislocation rate of 8.69% (2/23), which may be
related to the number of uses. No concentration
or significant contrast was found in the incidence
of complications with implants of other sizes.
No association was found between using this
size of femoral stem prosthesis and the
development of dislocation. Nelson et al. have
been documented in a previous canine THR
study where the risk of postoperative dislocation
was associated with shorter neck extensions.’
There was no recurrence of dislocation after
changing from 6 S-neck to 6 M-neck in case
1 and case 2, indicating that increasing the
length of femoral neck may reduce the risk of
dislocation, but a larger sample is needed to
prove this.

Unlike the number of THR case reports
in dogs, there are few reports in cats. Liska et
al. in 2009 reported better functional outcomes
in three cats after THR than in five cats after
FHO,* and in 2010 reported an example of
successful return to activity after 8 weeks in a
three-year-old domestic cat undergoing THR

after FHO failure.*** Fitzpatrick et al. reported
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in 2012 that THR improved limb function after
FHO failure, with recovery of mobility in the
affected limb after 12 weeks.” P G Witte et al.
reported good short-term results after THR in
cats with FCPF.* In a retrospective analysis of 44
cat hip replacements reported by Rodino et al.
THR achieved 90% owner satisfaction, with a
complication rate of 19.6% and a dislocation
rate of 10.7%"’. All 23 legs in this study were
performed by the same surgeon, and the
probability of complications was 13% (3/23),
similar to previous reports in dogs (7-22%).""*
We also found that most dislocations occurred
in the short postoperative period, which is also
consistent with canine reports.” There was
no re-dislocation after revision surgery, and
no complications occurred in the other 16
cats, and bone ingrowth was indicated in the
porous structure of the prosthesis at 2 months
after surgery. This indicates that THR is a good
choice for maximum recovery of limb activity,
and whether it is better than FHO is the limitation
of this study.

The use of THR in humans and dogs
is well established. With the development of
standardized medical background and the
training of surgeons in aseptic techniques, the
incidence of postoperative infection is lower.
Although researchers have made progress in
the improvement of materials and system design
after many years of exploration, the occurrence
of dislocation is still a major concern. The DM
prosthesis increases the range of motion of the
hip joint by adding two "joint" motion designs.
Anincreased head-neck ratio and a larger head

diameter may increase the jump distance and,

to a certain extent, reduce the risk of dislocation.
But friction between the two "joints" may
increase the risk of complications over time due
to the formation of debris after wear compared
to conventional implants with only one contact
interface. At present, the research about the
rate of wear is still lacking. One study reported
that an eight-year-old English Setter required
revision surgery for lameness caused by a
broken lining four months after a cemented DM
canine total hip prosthesis.® Excessive wear
of the liner can cause dislocation between the
prosthesis head and the liner and cause contact
of the prosthesis head with the acetabular cup.
This complication is referred to as
"intraprosthetic dislocation" and occurs
in 3.6% to 4.1% of humans.***° The clinical
manifestations are generally not characterized,
and the off-center position of the prosthesis
head can be observed on X-ray. In this review,
there were no cases of liner rupture and
prolapse from the prosthesis due to wear,
possibly because of the short tracking time or
the material of the liner was VE-XPE. This is
a limitation of this study, and subsequent
longer-term follow-up is required to determine

the service life of cementless DM prosthesis.
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Surgical Management of Feline Corneal Sequestra
Using Corneoconjunctival Transposition (CCT)
Technique: A Case Report

Jason Ong Zinc Jian"

Abstract

A 4-year-old male British Shorthair (BSH) cat was presented with a history of ocular
discomfort and a brown-black corneal plague in the left eye of one month’s duration. Ophthalmic
examination confirmed a central corneal sequestrum. The cat underwent a superficial keratectomy
to remove the necrotic tissue, followed by reconstruction of the defect using a corneoconjunctival
transposition (CCT) flap secured with suture polyglycolic acid 10-0 (PGA; USP; Wego; China).
Post-operative care included topical antibiotics and an Elizabethan collar. The flap integrated
well, with complete healing observed within three weeks. At the 1-year follow-up, the cat was
comfortable and visual, with no signs of recurrence. The CCT flap technique proved to be an
effective single-stage procedure for managing a corneal sequestrum. It provides immediate
tectonic support and promotes rapid healing via vascularization, making it a valuable surgical

option for veterinary practitioners.

Keywords: Cat, Corneal Sequestra, Corneoconjunctival Transposition (CCT) Technique, Surgical

Management

'Our Pet’s Vet Clinic, Macau, China
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Introduction

The feline cornea, a critical structure
for maintaining vision and ocular integrity, is
susceptible to a unique and challenging
condition known as corneal sequestrum (also
referred to as corneal nigrum or corneal
mummification) (Featherstone & Sansom
2004). This disorder is characterized by the
development of a focal, dark brown to black
plaque of devitalized corneal stroma,
resulting from progressive degeneration and
impregnation with melanin and porphyrins
(Labelle & Dresser 2013). The etiology is
multifactorial, often associated with chronic
corneal irritation, such as that caused by feline
herpesvirus-1 (FHV-1) infection, entropion,
lagophthalmos, or trauma (Featherstone &
Sansom 2004) (Stiles 2013). Affected cats
typically present with signs of pain, including
blepharospasm, epiphora, and photophobia,
and the lesion can lead to significant vision
impairment and potential for corneal perforation
if left untreated (Labelle & Dresser 2013).

While medical management aimed at
controlling underlying causes and inflammation
may be attempted for very early or superficial
lesions, the avascular and necrotic nature of
a mature sequestrum often renders it refractory
to conservative treatment (Stiles 2013).
Consequently, surgical intervention remains the
standard of care for definitive resolution. Various
surgical techniques have been described,
including superficial keratectomy, which simply
removes the sequestrum. However, keratectomy

alone often leaves a corneal defect that heals

slowly and with poor structural integrity,
increasing the risk of complications (Pizzirani
& Davidson 2001).

The corneoconjunctival transposition
(CCT) technique has emerged as a highly
effective surgical strategy that addresses both
the removal of the necrotic tissue and the
reconstruction of the corneal defect (Pizzirani
& Davidson 2001) (Glover et al. 1994). This
procedure involves a meticulous superficial
keratectomy to excise the sequestrum, followed
by the creation and transposition of a vascularized
pedicle graft from the adjacent bulbar conjunctiva
and superficial cornea. The graft provides
immediate tectonic support and, crucially,
introduces a direct blood supply to the affected
area (Glover et al. 1994). This vascularization
significantly enhances healing, reduces the risk
of sequestrum recurrence, and improves the
cosmetic and functional outcome (Pizzirani &
Davidson 2001).

This paper will detail the surgical
management of feline corneal sequestra with a
focus on the corneoconjunctival transposition
(CCT) technique. We will discuss the indications,
step-by-step surgical procedure, postoperative
care, and outcomes, highlighting its advantages
as a one-stage solution that promotes rapid and

robust corneal healing.
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Materials and Methods

Case Description

A 4-year-old neutered female BSH was
examined at Our Pet’'s Vet Clinic. This cat
presented with unilateral blepharospasm,
epiphora, conjunctiva edema, periocular
pruritus, corneal edema, mucopurulent ocular
discharge and brown corneal lesion at the left
eye, respectively (Figure 1). Owner complained
the condition of eye squinting, over scratching
of the eye area, tear over production, redness,

inflammation of eye lid at left eye and the

appearance of a brown spot on the cornea

persists for several weeks.

Clinical Examination

A complete ophthalmic examination was
performed. This included assessment of the
menace response and pupillary light reflexes
(PLR). The Schirmer tear test (STT) and rebound
tonometry were used to evaluate tear production
and intraocular pressure, respectively. The

cornea was stained with fluorescein to assess

for ulceration.

Figure 1 (A) The left eye of a 4 years old female BSH cat with corneal sequestrum. Note the dense corneal
vascularization and loss of clear cornea, impairing the visual field and
(B) Affected left ocular of a 4-year-old BSH from side view.

Diagnostic Findings

Ophthalmic examination such as
menace response, cotton ball test, maze test,
pupillary light reflex (PLR), dazzle reflex,
palpebral reflex and corneal reflex was present
bilaterally. The left cornea was sensitive upon
examination. Schirmer tear test (STT) values
were ocular dextra (OD. 8 mm/min and ocular
sinistra (OS) 15 mm/min. Intraocular pressure
(IOP) (Tonovet, ICare) were measured OD 17
mmHg and OS 18 mmHg. Fluorescein staining

was negative in the left eye (Figure 2).
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Corneal cytology showed mild neutrophil.
Local anesthetic eye drop (Bup-Lido; Pine
pharmaceuticals; ocular drop) was used on both
eyes to check the possibility of foreign body and
distichiasis. Polymerase Chain Reaction (PCR)
of feline respiratory viral panels and bacterial
culture were not performed due to financial

constraints.
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Figure 2 (A) and (B). Examination under a cobalt blue light revealed a classic 'negative staining' pattern.

The central, brown-black sequestrum itself did not retain any fluorescein, appearing as a dark,

non-fluorescent plaque

Pre-operative treatment

Oral medication and eye drops were
prescribed such as levofloxacin 0.5% eye drop
(Levoxin; lacepta Pharmaceuticals LtD. added
with homologous serum with a ratio of 4:1 QID,
stem cell eye drops (Sodago; Advanced Stem
Cell Technologies) BID, hyaluronic acid eye
gel (Lubrithal Eye Gel; DechrA. BID, famciclovir
(Famvir 250 mg per tablet; Phoenix Labs) 90mg/
kg BID, doxycycline (DOXY 50 mg per tablet;
DechrA. 5 mg/kg BID and meloxicam (Metacam
0.5 mg/ml oral suspension for cats and dogs;
Boehringer Ingelheim) 0.05 mg/kg SID for 1.5
months. Treatment unable to ease the symptoms,
so, owner opted surgery as an option for the

patient.

Pre-operative preparation

Medetomidine (Sedator; 30 mcg/kg V)
at 0.12 ml and butorphanol (Torbugesic; Pfizer,
0.1 mg/kg IV) at 0.04 ml were administered to
the patient. However, 0.14 ml of meloxicam 5

mg/ml (Meloxicam ; Dechra ; 0.2 mg/kg SC. and

1 ml of cefazolin 100mg/ml (Kefzol® ; Ancef®;
25 mg/kg 1IV) were administered following
premedication.

Patient was intubated and maintenance
using isoflurane (IsoFlo 100% w/w inhalation
Vapour; liquid; Zoetis) at a concentration range
of 1.5 — 2% and oxygen supply (Shanghai
Yuhong Gas). Endotracheal tube size 3.0 mm
with cuff (Kruuse PVC with cuff 3.0 mm) was
used to intubate the cat. Anesthesia machine
(Matrx VME2) was used for the anesthesia
maintenance throughout the procedure.

The patient was positioned in dorsal
recumbency and the periocular skin, ocular
surface and conjunctival sac were prepared
using 5% povidone iodine solution (Betaiodine,
10% solution, ArpimeD. and sterile 0.9% Sodium
Chloride solution (Sodium Chloride Intravenous
Infusion 0.9% wi/v; Braun; IV) (Figure 3). The
lateral stay sutures using a non-absorbable
6-metric nylon monofilament suture (Supramid).
and wire eye speculum were placed to stabilize
the globe (Figure 4 A). The patient was draped

in a standard sterile fashion.
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Figure 3 The left eye was surgically prepared.

Treatment
Half thickness keratectomy was

performed based on the depth of stromal necrosis
approximately half thickness of the cornea. A
square surgical shape was made around the
defect area using the #69 beaver blade (Figure
4 A). The sequestrum was estimated to involve
50% of the depth of the corneal stroma. Next,
a dorsal sliding corneoconjunctival grafts were

prepared with diverging half thickness incisions

extending from the lesion to the limbus and
into the bulbar conjunctiva (Figure 4 B). The
corneal portion of the graft was undermined
with #69 Beaver blade and corneal dissector.
Its width was approximately 3 mm wider than
the keratectomy site. Once the graft is fully
prepared where the transposition able to cover
the defect, then the corneal defect is slowly
removed layer by layer until the corneal reach

the desire transparency.

Figure 4 (A. Keratectomy is performed to remove all grossly discolored cornea;
(B. Dorsal sliding ofcorneoconjunctival graft is performed to cover the defect area;
(C. lateral edges of the graft are sutured to the following cornea in a simple interrupted pattern.

Next, the graft was advanced over the
defect such that their leading edges were
opposed (Figure 4 B. and sutured in place
with suture polyglycolic acid 10-0 (PGA; USP;

Wego; China) in a simple interrupted pattern
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(Figure 4 C). Corneal protective soft bandage
(Meni One; Japan) was applied on the left ocular
(Figure 5 A) and temporary tarsorrhaphy was

performed at the same time (Figure 5 B).
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Figure 5 (A. Application of corneal protective soft bandage (Meni One; Japan) after the procedure; (B. Temporary

eyelid tarsorrhaphy was performed to secure the corneal protective soft bandage (Meni One; Japan).

Double Elizabeth collar was used to
avoid from scratching the surgical site. The
patient was discharged after 7 days of

hospitalization.

Follow-up

Two weeks following discharge, the
patient was returned to the clinic for suture
removal of the eyelid tarsorrhaphy. (Figure
7 A). Corneal protective soft bandage (Meni
One; Japan) was removed after 3 weeks post

operatively (Figure 7 B).

Table 2. Classification of corneal clarity of the affected

Fundus features

Normal tapetal reflex and detailed features

of the fundus

Normal tapetal reflex and detailed features

of the fundus

Normal tapetal reflex and non-detailed

features of the fundus

Normal tapetal reflex with features of the

fundus not evaluable

area
Grade of Corneal
comeal clarity opacity
0 Absent

1 Minimal
2 Mild

3 Moderate
4 Severe

Absence of the tapetal reflex

Figure 6 Classification of corneal clarity of the affected area (Multari et al. 2021).

Corneal clarity and ability to vision were
evaluated. Vision was assessed by menace
response. In addition to the menace response,
vision testing included the cotton ball test and
visual placing. Corneal clarity of the affected
area was classified as grade 0 (absolute corneal

transparency), grade 1 (mild corneal opacity),

grade 2 (moderate corneal opacity) and grade
3 (severe corneal opacity), based on the density
of the corneal opacity in relation to the crossing
of the tapetal reflex through the visual axis and
pupil, and the sharpness of the fundus
features using the backlight of the indirect

ophthalmoscope (Figure 6).
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Figure 7 (A) The left eye of a 4 years old spayed female BSH cat, 3 weeks postoperatively after
a corneoconjunctival graft; (B) The sutures are intact, and corneal vascularization has progressed through
the body of the corneal graft. Moderate corneal edema is present.

The patient revisit 1 month postoperatively
to check the surgical area. Opacity of the cornea
was mild, approximately at Grade 2 (Figure 7 B).
Examination such as tapetal reflex and PLR
were positive. Examination of fundus using
ophthalmoscope was performed, it was slightly

unclear due to the poor corneal clarity.

A year after the surgery, the patient
was presence to our clinic. The evaluation of
the corneal opacity was absent, determining
grade 0 corneal clarity (Figure 8 A and B).
Ophthalmoscope was used to evaluate the
fundus; the detail features of fundus was able

to observe clearly (Figure 8 C).

Figure 8 (A) and (B) Physical appearance of left ocular shows normal tapetal reflex and
(C) detailed features of the fundus.
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Results & Discussion

When the keratectomy of the stromal
layer is less than 50%, it is recommending the
application of protective bandage or temporary
tarsorrhaphy such as nictictans membrane
flap (NMF) to cover the surgical area (Maggs
et al. 2017). Keratectomy involving more than
50% of the stromal layer, a tectonic support
is recommended. In condition of infection,
NMF technique is not recommended to use
because it will enhance the growth of bacteria
and prevent the eye drops from reaching the
surgical area. In this case, after the application
of corneal protective soft bandage, semi eyelid
tarsorrhaphy was performed (Figure 5 A and B).
Keratoplasty is the best choice of surgical
treatment because it allows clear vision axis
within 3 to 4 weeks after surgery (Pefia Gimenez
& Farina 1998) and provides physical support
(Laguna et al. 2015). A low recurrence rate for
sequestra has been reported (5%). Moreover,
rejection remains one of the main complications
associated with a corneal transplant (Laguna
et al. 2015).

These sequestra may involve all the
corneal layers and can result corneal perforation
(Andrew et al. 2001). The overlying epithelium
is frequently ulcerated, although fluorescein
may not be retained by the necrotic stroma and
they can extend to variable stromal depths. The
surroundings cornea may be vascularized to
variable degrees; inflammatory infiltrates may
surround the lesion (Lynne et al. 2015). The
exact pathogenesis is unconfirmed, corneal

sequestrum most likely develops as

a nonspecific response to chronic corneal
irritation. Predisposing factors include
brachycephalic conformation, corneal trauma
from enteropion or trichiasis, or corneal
dessication from quantitative or qualitative
tear-film abnormalities, lagophthalmos and
abnormal eyelid function (Andrew et al. 2001).
Most of the feline corneal sequestrum frequently
happens in brachycephalic breed cats such as
Persian (Pentlarge 1989; Nasisse et al. 1998).
Infectious agent such as feline herpesvirus
1 (FHV-1) and Toxoplasma gondii DNA have
been found in sequestrum of some cats (Stiles
et al. 1997). One study shows 55.1% of
cat’s population with corneal sequestra were
diagnosed with positive FHV-1 (Nasisse et al.
1998). In a retrospective study, Persian is the
breed that affected the most by feline corneal
sequestrum (71.5%), followed by exotic short
hair (12.2%), domestic shorthair (12.2%) and
another breed (4.1%) (Multari et al. 2021).
The CCT have been shown to be an
effective treatment for feline corneal sequestra
with good long-term postoperative outcomes
(Graham et al. 2017) (Andrew et al. 2001).
CCT maintain a continuous blood supply
to the affected area and do not require donor
materials. They provide an immediate source
of corneal stromal tissue to fill in the defect
and technique can be used with full thickness
lesions. An advantage of CCT over conjunctival
pedicle grafts (CPG) includes superior axial
transparency and therefore superior preservation
of vision. Reported complications with trimming
CPG include sequestrum recurrence, corneal

abscessation and persistent corneal vessels

Vol. 37 No.1-2 January-December 2025 @



Veterinary Scientific Reports

to the conjunctival scar. Featherstone et al.
(2004) reported no significant difference in the
recurrence rate between sequestra treated with
a keratectomy alone (25%) or in conjunction with
a CPG or Porcine small intestinal submucosa
(SIS) graft (17%) with recurrence defined as
the necessity for a second surgical procedure.
Graham et al. (2017) reported an overall
recurrence rate of 8.3% when treated with a
keratectomy and CCT. Andrew et al. reported
that 17 sequestra treated with a keratectomy
and CCT did not show any signs of recurrence
with a follow-up period between 30 days and 7

years.
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Conclusion

In conclusion, CCT appears to be a viable
surgical option for feline corneal sequestrum
where preservation of corneal transparency and

vision is the treatment outcome goal.
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Diagnosis and Treatment of Gallbladder and Gastric
Leiomyoma in a Dog: A Case Report

Kornkaew Thongtaeng™ Pornphan Sukanan' Nawaporn Songrod' Supattra Yongsiri'

Abstract

A 5.3 kg, 10-year and 7 month-old, neutered male, poodle dog was presented with
a history of inappetence and intermittent vomiting for 1 month. The dog had weakness,
depression, mild abdominal cramp when palpated, 5% dehydration and heart murmur grade I11/
VI. Laboratory findings revealed mild thrombocytopenia and elevated canine pancreatic lipase.
Abdominal ultrasonography revealed enlarged liver with hyperechoic appearance and
hyperechoic masses in the gall bladder and the stomach. The dog underwent cholecystectomy,
partial gastrectomy and liver biopsy which histopathology confirmed leiomyoma of the gallbladder
and the stomach and severe glycogen hepatopathy with multifocal hepatic regenerative nodules
of the liver. Postoperatively, the dog developed severe vomiting, hematemesis and dyspnea.
The dog died 10 days after surgery due to acute pancreatitis and bacterial pneumonia.
This report represents the first case of concurrent gallbladder and gastric leiomyoma in a dog
in Thailand. This case illustrates the clinical complexity of gallbladder tumors coexisting with

gastrointestinal lesions in geriatric dogs and the importance of vigilant postoperative care.

Keywords: Cholecystectomy, Dog, Gallbladder, Leiomyoma, Stomach

'Suvarnachad Animal Hospital, Saphan Sung, Bangkok, Thailand

*Corresponding author email address: kikkaty_37@hotmail.com
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mswoh 1 ATakadnen

Parameter Normal Value* N@.Ea?ﬂﬁﬂu N.a Lﬁﬂvﬂﬁ"%
AUNIAA NIARAAUN 6
RBC (x10°%/ul) 4.95-7.87 8.47 4.55
Hemoglobin (g/dL) 11.19-18.9 19.5 10.2
Hematocrit (%) 35-57 54.6 30.4
MCV (fl) 66-77 64.4 66.9
MCH (pg) 19.9-24.5 23 22.3
MCHC (g/dL) 31-34 35.7 33.4
Platelet (x10%/ul) 210-620 194 89
WBC (/ul) 5000-14100 12370 51980
Neutrophil (/ul) 3000-11500 8900 58350
Band (/ul) 0-300 0 1040
Eosinophil (/ul) 100-1250 370 100
Basophil (/ul) Rare 30 50
Lymphocyte (/ul) 1000-4800 2020 1190
Monocyte (/ul) 200 96 2229

*Canine automated hematology reference values for DF56 Vet Instrument

@ Vol. 37 No.1-2 January-December 2025



The Journal of Thai Veterinary Practitioners (2025) /ansasdmaunnelisznaunisiinialsadnsuvisdsemelng (2568) 37/1-2, 172-187

msoh 2 ANADAETN

Blood chemistry NALADANAY NALABANAY
profiles Normal Value® UHAR ﬁﬂﬁmfuﬁ 6
Albumin (g/dL) 2.3-4.0 4.0 2.0
ALP (U/L) 23-212 37 322
ALT (U/L) 10-125 91 21
BUN (mg/dL) 10-35 31 15
BUN: Creatinine 7-27 27 18.75
Calcium 7.9-12 9.8 -
Cholesterol (mg/dL) 110-320 164 -
Creatinine (mg/dL) 0.5-1.8 1.1 0.8
GGT (U/L) 0-11 0 -
Globulin (g/dL) 2.5-45 3.9 -
Glucose (mg/dL) 74-143 100 -
Phosphorus (mg/dL) 2.5-6.8 58 -
Total bilirubin (mg/dL) 0-0.9 0.4 -
Total protein (g/dL) 5.5-8.0 7.8 7.2

*Reference ranges for IDEXX Catalyst one
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msoh 3 Aeulsuduoou

NALRBAANAU NALADANRY
Enzyme Normal Value* o o e C o o
AUNIAA NIAAIUN 6
V-check cPL (ng/ml) <200 365.5 1420.9
V-check CRP (mg/L) <20 - 96.2
*Reference ranges for Vcheck V200 analyzer
ONSI0N 4 NMISITOADUOVIADAQ
Coagulation Normal Value* Results
PT (sec) 14-19 18.2
aPTT (sec) 75-105 78.4

*Reference ranges for QuickVet® Analyzer

NWSLELBoYON

NANFATe9en 1T NUeUATLAYTIN
(mwﬁl 1A) LATYNUaLAGY (m‘wﬁ' 1B) wudngila
Jn1viialals Tnedl vertebral heart score (VHS)
Wwinfu 10.85 sazlainunisunsnazantaediie
sanlidailan
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MIWA 1 NNENENATENEN MNAZLANTIN (1A) UASYITUEWAIT (1B)

N1SAS2D0J8I:1500NOVA 8
AAUIFEDNIUNED (abdominal
ultrasound)

AENAINITATIAT RN BIAILAAUAITND

49 wunisrenalunjaesdu Wesudnisaziau
R X . ~
ARAULALINNINAU (hyperechogenicity) (NIWN
2A) uarWULHe9anTunIuIe au0n 0.84 x 0.62
IURLNAT LA uaeAanlln19f 1 uutinue

5 o A o ¥ P
NUIA V]ﬂuﬂ’]qqﬂmuﬂqquq@LL@51NLﬂ@ﬂuLLﬂ@Q

q

o

Auriannnsaltnacsraalanualinunislua
al a % d” d‘ v

naulainngludeuiladansaanag color flow
doppler (AW 2B) uanannildanyuiilesani
NIIANU LA RINTUNIZRINNTIUNA 1.24 x 1.22
VEURLNAT JUATWULUY lesser curvature @91
cardia (A7 2C) Taadeldnwunisvenaaunn
Tunjresrantnmansnieludasiag

Py P & ' 9 & o P & PO g
MAN 2 f]'?Wﬂ'?ﬁ‘ﬁlﬁ‘Q@@QElﬂﬂulﬂg]ﬂﬂ?'n\lﬂ@\‘l BANANEEUSIUBRL (2A), NAULLBENBNNENEIA (2B, @ﬂﬁﬁ‘)
as ﬁ/@utﬁ@ﬂ@ﬂﬁﬂ/?j&ﬁ’?uﬁzuﬂj‘g//l,wqffﬂ’)7/7’)5' (2C, V?)@ﬂﬂ?)
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wan1sdUoQe

A1NU9EdR AIN1TNINARRN N19ATIA
§19N"¢ mma‘mwmwmﬂgumnw WAZINAge
mﬂlwﬁmmmmamummmmnm wuIgia
m@umm@ﬂiuqqmmLL@:m‘szqzmma‘ WAz

N11E hepatopathy

NISSNW

@ﬁﬂﬁ‘?umiﬁmqﬂﬁﬁﬁ (cholecystectomy)
NNIFANTLINIZAINNTUNAU (partial gastrectomy)
LazifuFaet1 s wiie sy (biopsy) [fiodensna
nqanensInen Inelvientiinisaausag fentanyl
(fentanyl-hameln, Siam Bioscience Co.Ltd.,
Thailand) au1a 2 lulasnfusailansy uaz
diazepam (GPO, Thailand) 1u1a 0.2 daaniy
Aeflansu [W1avaeAlRennT LATRIN1TAAL
Aot propofol (Troikaa Pharmaceuticals Ltd.,
India) 2u1A 3 Haaniusanianiy Wn1vaan

[ e T 1 T T T LI

WBWanA Nn1rdennadisunelanazinensyay
NN3AAUAQLEN isoflurane (Piramal Critical Care,
Inc., USA) &Lﬁmﬂﬁ%u: amoxicillin / clavulanate
(Zhuhai United Laboratories (Zhongshan)
Co.Ltd., China) 2141/ 20 Haansusanlaninidn
NNUABARBAAT WAZ A fentanyl WU constant
rate infusion (CRI) 1u1a 2 lulasnfusanlansy
ﬁi@ﬁﬁfﬁmLﬁfﬂmu@umma‘lﬁuﬂqmwmsjﬁﬁm
antudnvnaesgialieyluvinueunang wisaw
a 1 % d’l = a o 1 £
UTIURIAALLLUaaATe NTALlANINT RN 8
901 = dg’ o v a .
ugngeinmaananiiasulndiAe (N cystic duct
At polyglyconate monofilament absorbable
%
suture (Maxon™) aunm 3/0 mma‘ﬁmqqmﬁﬁw
& o v A a
Qﬂﬂ?mmmLL@:MﬁNLaﬂmmum electrothermal
bipolar vessel sealing device (LigasureTM) Wil
A 1
ARULIBRAATNYLNA 0.6 X 0.6 LIURLNAT (NN 3A
v ¥ 1
LAy 3B) LL@:ﬁm%uLﬁﬂﬁULﬁ@zﬁ'am‘qwmawm'ﬁ

a Yo v A o . ®
QWHWImQ@QﬁﬁﬂLﬂﬂﬂﬂqﬂﬂ@Hﬂ??N(SUKMCH

oxidized regenerated cellulose) ANSLUAN UL

o

= 5 =
NANNRIADRN

'f.'l»,f:. B! el ”“l'*III“I“MII“““]

P S s & &
WY 3 ANHUSINBIANIEIUAN (3A) BASNAULBNBNTENINYEIA (3B)

I ANTILINITRI M TR WUUS lesser
curvature 194 cardia WiULHe48NALNIUNA
Ugzunnd 1.0 X 1.0 WURLNAS (m‘wﬁ' 4) ¥a9aN
s faLiesaningfALTINILINI LA S
@ﬂﬂﬂﬁ")ﬂﬂﬂ%& (full thickness gastrectomy)
anthufiuTlanszinnzansdag Maxon™ 4147

3/0 AqeRs simple continuous suture 214Y18
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sringaadvain e lugasias futanisdasiag
fag MaxonTM 2u1A 2/0 #2835 simple

interrupted suture Aol aduldfanidedae
Maxon™ au1m 3/0 #aedd simple continuous
suture wazLfiutlaRaMIisAqe nylon monofilament
nonabsorbable suture 111A 3/0 #2835 simple

interrupted suture
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hid !
) ln fol}
frdd e |

["ITT'H. *[lr

G

NINA 4 Lﬁ@\?ﬂﬂ?i&ﬂﬁ‘mw%‘fﬁﬂﬂ’ﬁ

NIsAaMUOINIS

UANNITRGA qﬁmﬁﬂﬁuﬁimwmm@
Tae/ld5Uananingiia acetar 1108 12 TadaRIse
dla I Taue amoxicillin / clavulanate
u1a8n 20 Raanfumeilanfuidin1arasnidan
#1 9N 8 Falae uazeFiuedau maropitant
(Eurovet Animal Health B.V., The Netherlands)
211 1 Naanfumeilanfudiniavasndanan
nn 24 ﬁ%ﬂm gnanilam fentanyl UL constant
rate infusion (CRI) 2118 2 lulasnfuseilaniu
fadalue nandniay carprofen (Rimadyl!®)
(Zoetis Manufacturing & Research Spain, Spain)

1AL 2.5 Aaaninsanianiy yn 24 d9luq

a1 3 U yatwazannisiiuman 24 4alug
UANNITNIFAA UAIAINTUENT o U 1U19gR9
Tasiumn (low fat) AasfFunns 1 11 3 29913804
WA UNERTFaan19sadu (resting energy
requirement, RER) wasinudsunauduy 2 Tu 3
waz 1 donluiuding I
o 1 o o dl v a v 1

WAINTENFRIUN 5 guaniuauslan 6l
a1nN13eAsuvTalann T aeias Tinuaagwan
aanaINYasrUnain ludeiad 1NN1TRTIATes
v v A o a ,
Vst aaudnsaudgelinuaaamainiely
Taefiay usdneurladuseuisiinEnfAgIng
= o A o X L.
HN17ELNDUARULALNNINAUY (hyperechogenicity)

(N7 5)

MW 5 NINARUURENAIINDGIUAAN (1O ULFNENARNNA U7 5 VAIEGR (§NA3)
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RV LEFATREIG LR RN LG LK
L% a v 1 . . .

wazlianfuldun amoxicillin / clavulanate
(Vetoquinol S.A., France) 1u1a 25 {aaniu
peanlaniu yn 12 Falue a1anilam gabapentin
(Siam Bheasach Co.Ltd., Bangkok, Thailand)
1m 7 Hadninseilanin n 12 dalue uas
sucralfate (Siam Bheasach Co.Ltd., Thailand)
2UA 500 HAANTN )N 12 F2lu9201e789979

Fui 6 ndNIUFR griaiaIn1TaAL
uusuaziidentu dounss walaanuinuas
gninunala n1smzaasianiEny griadNNIN

sy R ~
neUduedmAedalT 1Yoy HalNend TNy ey
1249 (cyanosis) capillary refilling time 2 319
grunnisaniy 102.6 asaaulas dmsnis
¥ o 3'/ ' o

Wureeriala 168 AFeAauIn dmenisunela

{ 3'/ ' a A A Qy o nI/ dlz
NINNGY 60 AFIFeUIN HiResauialafanau

v

Tundainga IV/VI @eilaaiuia 2 419 wazilan
LNFNT A9 AY NINITATIAANLARAANETWL
Windaana1949 (leukocytosis left shift)
Tneddnnanraiintainsiawas Tululasga
1907192n19RA1Te Talinanalantas wazinan
RAARAT (AN3197 1) HANIIATIAALANARTINNL
AnTdsAulda19mn (hypoalbuminemia) A1n3
1197429409117 alkaline phosphatase (ALP) 44
[~3 v dl 1 6 o 1 a
WWnias (119199 2) Anauladfiue aude3un
{149 LAz C- reactive protein (CRP) AT
WAAINIIZANTENLALNNE11I9NNE (AN37197 3)

NNEIRTAIDNYINUB LN LAZ AL LA

= o al % = =
NUNNINUSIR129UAAFIUTINALNANULALNAL
1% (right middle and caudal lung lobes) (NN
dl o/ dl 1
1 6A) WATNLAN®DLE alveolar pattern NUangqw
718l (AW 6B)

af ' o o ' kY ~ £
MWN 6 Mg NATeIRNIIUBUINIE (6A) LBANIUINNLTN (9NAT)
UAZYINUBUAZLANTIN (6B) alveolar pattern (WagnAs)

¥ o 1 3 ¥ 1 Ail’: |
AINTRYAAINA1IT19AYN L9TIgHuN
ANMEALEaUENALLIALUNAUTINAUN1zUan
o a j £ Vo adq
gniauAniewnsnden Winulasendgaous
meropenem (L.B.S. Laboratory Ltd., Thailand)
1A 12 Haanfusanlanin nn 12 daluadn
NUARALABAAT LIR1UBLAE Y maropitant
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2110 1 Waanfusenlaniu vn 24 daluadamng
NRDAADARAT LIAANTA omeprazole (Swiss
Parenterals Ltd., India) 2UA 1 Na@NTNGD
Alanfu un 12 Faluadmavaenidensn e
ALANYLANUL acetylcysteine (Zambon Spa,

ltaly) 2u1A 70 Haaniusanianiy yn 12 Falus
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H9N9UARALABAAT LAZENTLNENADAANLLL
Wi 4HA salbutamol (Inter Pharma Pubic Co.,
Thailand) 2u1m 500 ulAsnSuFABFa LaTWLEN
gentamycin (T.P. Drug Laboratories (1969) Co.,
Thailand) 2110 6 Raaniusanitaniy wwnman 30
w7l Fuaz 2 Ass gindedinisenAeuuaziiiden
dusnnu 1Fdesngialdinnisdendesnsoa
A8 N 1aALeIUNg (endoscopy) Lﬁmmﬂmm
1181A0N1ZA8AREN LUNTLINIZEINIIANNWEE
NFRaaNITNITANETad L HANNTEeIN D

N UL a LTI UMADAR M TEIUTE TR
Uszunnuiesay 30-40 200 UHUANENAN9T89
MaanaMs uarliniideneaniisumiiaEndn
AT e AN T
mmwawm%ﬁwmmnLﬂQQQﬂm@qqq
PR WuAnEnL leiomyoma with mild chronic
hyperplasia cholecystitis (mw*ﬁ' 7) LLﬂzLﬁfm@ﬂ
PAINTLINIZRIUNT WL gastric leiomyoma

(mwﬁ' 8)

MWA 8 NIWAANENTINENTBNILANANTTA leiomyoma TBNNILANIZINIT

AVUNANINAANENBINY1VBIT WD AL

severe glycogen hepatopathy with multifocal

hepatic regenerative nodules TaNNANAUSIL
stress hepatopathy (NN 9)

MmN QnOW@ﬂWEI’)%?WEImeﬁ@m‘VU N severe glycogen hepatopathy with multifocal hepatic regenerative nodules
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asuJia:dosnd

Wasanlugeinanule lugingeds o
dquninazdannisntiannie lugdusiy
il n9atiaguanisedf annng fanfunisasa

14 a va 1 o | d”
neveeUfiRn s liiAns i zsatiiasanly
A esanndelddinsgasuansvianianu
Unf n19itladelnaAdulAtIAINDgaaINIgD
wenidasanlugeinfaanainaznaulugenung
(gallbladder mucocele) uarialugeuna
(cholelithiasis) & Taald color flow doppler Ing
% X = a a o
Aauliiasanazinisluanouaasaandinnly
fauiile (Bhandal, 2009) wslugraseil Tdwy

a A v &”
nsliaRauaaaen lufauile a1amszauin

Aaunianviramaialunisinads wadnaunne

grunsauenianiiananann gallbladder
mucocele iiailaldlnagainnisiinfinzeeten
L‘ﬁ@ﬁwﬁqmﬂluqqﬁﬁﬁ mmmgm‘mmﬁawﬁﬂ
aznsliedeuiinnasmauusalifunaslan

miﬁ*ﬂmlu@ﬁmwﬁ dlunisinenig
Aaengss Tmﬂﬁqm@ﬁmqqﬁﬁﬁéquﬁuﬁmﬂ@zmﬁz
avnsLNadaietiiiesenean wazdnTuiile
FUAINTIANIIAANENTINGT HANIIFANENT
EwmmmﬁamﬂmﬂﬂmﬁﬁLmvmwmﬁwmmi
WULﬁwﬁummmmm leiomyoma afwilasen
ya9ndnuLie Fe LummﬂmmmmLmvm‘vmm
amnsiilATaainresnduiiieFau Asanunen
WiLHe99nTTARlE wanani Se@nuTany
leiomyoma L1 IIA8ARNMNT FELILTNS
wunela seuUAURUE wazssuunAuiTasay
(Amay et al., 2022) AIUNANINAANLITINE1TBS
Lfl@ Léﬂﬁ‘u WLINNIE severe glycogen hepatopathy
with multifocal regenerative nodules %'qmmﬁm
AINNTLUIUNITABLAUBINTLALL28UTang
ANLALABNFL (Lisa et al., 2006) $qufUNN9den
VAITAR LAY
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WA i lHAN ALP way bilirubin et luinoet

UAINITHIFRGIINA N 7D AL UTULI
a A 1 o o a d”

wazdidanlu faufuiniazdensniauRaLTe ua
n1gAsanIesLgiEnIIwuN Rz AugauniaL
RaunauaRdun1IzINtaunaIn19ENAAY
A 4AAARBINLIIENIUIBA Matteo LATADLY

dl 1 a o 1 o = o
(2022) NWLINNITNARLUEDUSNLALLALLNAL
UAINNIAAYIUNABIAR AR AN TR
1A V‘iﬂlﬁﬁ’wmumﬁﬁé common bile duct
peingsaLies denaliuseasuluriatifianig
wasuuilas dinasluadauidng pancreatic
duct mrw’ju trypsinogen waendu trypsin Tu
Fuaeu ulainieudasgnnszfunaunal (fin
autodigestion 18aiilelfadugen waziugau
FNLALLRBUNAURINNT (Watson P., 2015) %38
219, AAANNN1IENLALT e e bl sTu ALY
NG ALAZLTIIUIALTALATIN common bile duct
waz pancreatic duct WalndiuuFnmnanldan
] % dl a o o 9/%’ = M v
dousy Wwananisaniduni liunmseuneluls
a [ 1 QI d? o v . =
awsaauluraiinay 11 acinar cell W@g1Ie
Ansnasreaenlbdsiuaan Wis autodigestion
984 pancreatic acinar cell LATFALAAUENLAL
WREUNAY (Rebecca et al., 2024) Tasiannng
andniauRnmalun1asunIndauannnInE iy
BAUBNLALLREUNAULA AINTIE9IULRY Yaday
LAz Lowenfels (2013) WLANNNICALAAUENLAL
WReuNAUn i iiAn1Tua91e cytokines 1w
TNF-a, IL-1B ua¥ IL-6 1ingnszusiann denald
annsdnLausiaganig tnlilgnnae acute lung
» X y ~ '
injury wananienlodeesllsfn (proteolytic
enzymes) AUAaNNIANFLEaU 11150 llvinane
y " o gva L%
wiaynaaamanienlulen NlmAnni5aaesi
uazlilsAudngneanilan (permeability pulmonary

o £ % nll 1 a dal/ % Yo

edema) mﬂumemmimmmmmaﬂmﬂmw
u@ﬂmnumamL%u@mwmm quadnfN
memm dndnThansAAnNdaannnezinig
1917 I Tunraidunialanarinliiinnig

a dgj . . . .
AALTARMINNN (aspiration pneumonia) (Gori et
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al., 2020) 4115UN175N1 AZUNITFNEIAN
1 % = aa
81017 L1 81ANURALUN BnaaLan andTaus
Wusu lugiased naslaiuaninm a1n1amis
a dd? 1 o a = A
wumnglanuu wegiadeIn1seRsuluiaenan
(hematemesis) 1ML HANANUBINADADINNT
1 £% dl aa o Y dl v dl =
A9UYIE TINNTIUATEAVLAAUALDUAIINIZD |
% o o 1 ] % =
4a]11e Win1rdaandesnsianieluise CT scan
avda8luni19anaden1sLNINITaneIaiiedan
v 1 o 1 v o £ % o VYo 1
Tfududnndn fialsuwuzinligdalaiunisdes
v a = 1
NABIATIANTY MINILALAWTUTE CT scan Ny
n9enfa Wan1sRlade AT LAgN LA LN
11T Winlanialun1siiinsesuaznisinen
Usraunagndannay
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Pacific Sunrise Holding Co. Ltd.
is Japanese trading company. We are
entering the animal health field as part
of our new business creation efforts.
We mainly import our products from Japan,
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SOARMED Catalogue

EDAN IM70 Multi - Parameter A -

Veterinary Monitor Touch Screen12”  Veterinary Monitor Touch Screenl2”
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MASIMO Rad G
Pulse Oximeter

ALTEC Neuvita 100

Pulse Oximeter

EDAN H100B

Pulse Oximeter
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Electrosurgical Unit ! - q

EDAN VE - 300
Veterinary Electrocardiograph
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iaSavaupiaav (ldinSavdroniuls) Ultrasound Dopplet Oscillometric Blood Pressure
SOAR MEDICAL TECH (THAILAND) CO., LTD E
59 Yenjit Road, Tungwatdon, Sathon, Bangkok THAILAND 10120
Sale Manager : ftufin (065-4955692) 2
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EVERY WOUND DESERVES WV Vet Planet

BETTER HEALING

—— Research-Driven Nano Silver Wound Care ————
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VetEase

3 IN 1 HIGH-PERFORMANCE
COOLING MEDICAL DEVICE

Cooling Ease Ultimate Comfort

INNOVATIVE RPTC* TECHNOLOGY T

*RAPID PRECISION TEMPERATURE CONTROL
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] SOLUTION DELIVERY
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INFLAMMATION WOUND HEALING
SYSTEM REDUCTION DERMATITIS

lceNeedling™ Technology ALOPECIA X

(2°C)
—
: @
PRECISE COOLING ITCH & PAIN BLEPHARITIS
> (-5 TO 5°C) RELIEF INTERDIGITAL
DERMATITIS
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CRYOSURGERY NON-INVASIVELY WARTS
. MODE REMOVES EPIDERMAL TUMOR

w ’ (-79°C) SKIN TISSUE
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THE VETERINARY PRACTITIONER ASSOCIATION OF THAILAND (VPAT)
55072 DUULSEABFNUSTIN UUWAZWIUFDI LUATINDINATG NTINN 10310

559/2 Praditmanuthum Road, Sapansong, Wangthonglang, Bangkok 10310

Tel: 086-3456-861, 086-3456-836, 097-2370-086, 02-514-1315-6 Fax: 02-514-1370
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|’|‘| Boehringer

I lh ol 1aan:i0eu 2F3/60(NC) NEXGARD SPECTRA 9MG/2MG (Chewable fablets for dogs) 2F4/60(NC) NEXGARD SPECTRA 19MG/4MG
nge e1m (Chewable tablets for dogs) 2F5/60(NC) NEXGARD SPECTRA 38MG/8MG (Chewable fablets for dogs) 2F6/60(NC) NEXGARD SPECTRA
75MG/15MG  (Chewable tablets for dogs) 2F7/60(NC) NEXGARD SPECTRA 150MG/30MG (Chewable tablets for dogs)

NexGard
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