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MisPaMsnauoIMsmoasvmiuguuaawushunau
(Approach to canine brachycephalic ocular syndrome)

unAQ&io
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aluanawushundu

anwuelasaasansluan (skull formation)
wiratirasqils anuneaniiy 3 dszian Taun
PNAU (brachycephalic) PINNAN (mesocephalic)
Wiautine19 (dolichocephalic) lutlaqiiugiia
araugninduldiuauiionatisunsvans
dl v dl o s 1 dl v
Wasannudnmniduenansol weliladang
Taseaienyinanaasgiaarsiugiidunsenas
du waziianuuw denaldmiile Taasnmn
visauiiamlaiatin (lagophthalmos) Teemdnetiamn
(palpebral fissure) nd1enddnivzailaanmi
gnAuly MR RN lAunNsEAnEARIANN
Ausnauanasnasaiiias wanainidadinny
ANNRALNABIANAIBUTINALY LU NI9Y
YUILANELABIAAT (trichiasis) WTNANTULEN
N1ITHIURIBNANNFABN meibomian (distichiasis)
mq:mum\mﬂmmﬁ@uuﬁqm (ectopic cilia)
o A A . & = p
WNINANNTEANAN (corneal fibrosis) LHARRZANN
e . . . . y
LEif1)A1119 (conjunctival pigmentation) W WAL T
gauLATluNgNeINIHALNAYB9AIA11BI41IY

Yo o A

AnaugUTNAU visanianiuAe brachycephalic

a

ocular syndrome (BOS)
gunaraugutiduntanianslunsiay
Uszine Haanuumansnaniulil (g7 1) Costa uaz
ATUY (2021) $1RNNUANNENDIAIE WU TN
a d’l = o o =
HauaesludszmAasuil (AN 93 Fin) (3819
anuantuieslswn French Bulldog Shih Tzu
English Bulldog Boxer Pekingese ay Boston
Terrier JWUn4? Palmer hazAnle (2021) ANe
Tugiaanaiuguiindu 7 anewug laun Boston
Terrier English Bulldog French Bulldog Lhasa
Apso Pekingese Pugs kA Shih Tzu $1881U
ANNNYNIDIATUIZANANTINLRALNRA N
o %’/ Q’l o = v ¥ 1
AMUIUNIAYL 970 fa Fasannunnlides Téun
a Qd‘ % a
ANNHALNENNITANAT TR8AY 35.3 NAANAN
Fagay 31 wiamn feaay 16.1 aalszainmi
Yotz 4.9 wazgie Yasas 1.4 Taannuiludusiy
<A A .
NUIAB LLN@M@NV}ﬂﬁ‘z@ﬂmﬂu Boston Terrier
wae Frensh Bulldog sp9a9NAalIARN
w9 lu English Bulldog La¢ Lhasa Apso Ay
© A .
WaAdzannngzanm i Pug ae Pekingese

519 1 UG French Bulldog (§1¢)) H excessive nasal fold kazauavilgueaiia (191) § nasal trichiasis

Rajaei WAzANLY (2023) ANEIANYNUE
ANRAUNAYEIRIAA1 lugTiaiug Shih Tzu B
Lﬂuuﬁﬂummﬁuﬁuﬁflgu (4711493 1000 F) WU
ANEALUNE LA un mumnmmﬁm&uﬁlﬁ@u

ANUNIATIFALAUSGTIAN (caruncle trichiasis)
v o dl L% £ v .

Fariaz 21 wilimnyusioaEawdn (median canthal
entropion) $e81ay 10.4 LAAAZANNNTZANA
Xasay 7.8 wazilawlaananluain feasay 6.2
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N1SAS293UDPA8QAILONFUY
anawushunduluidoodu

1. asopNIsQoUaUOLYOLS:UUUS: AN
20 (Neuro-ophthalmic reex)

1.1. Menace response

UANNTS: NNIATIANIINBTULLLATIF
AL dInAaINNIINBUAULITBIANAABA
Mdunanan Taafupaniandiudulszam
4189 optic nerve (CN 1) Laz@9nannI9Ldu
Ugz@ananas facial nerve (CN VII)

aa v dl o [
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Immmﬂmmﬂm fllsnmannideanaz ﬂ@u
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zﬁ”@mmﬂ@ﬁ?mmaumummm@ﬁwmm%qL%"mm
NANITNBAUTY LU NFTNTUAT QNAINIZEN 130
AUTIRINFUFNTIAU

18aA299239: N1IFIIA menace response
TugirengBaandaln1sWmuII899sUUANDY
] dﬁl 1 c A I A
dauitladanysnd vraussanainnisluniense
avFwsaiuld wsentsTunilelluinaianis
AUAHUAAANNLALTY Aauarannlinisulang

py
paALAABUIL

1.2. Dazzle reflex

PANNIT: NITATAIANITNIGIWIINDY
FEUINNADUTZANHN 191522101 hazaNDIdIU
Tsiaananaslun) vire subcortical brain Tagaiy
ponFANNIUA UL sza aNDY optic nerve waz
d9aanni1aduilszananad facial nerve

as 2 dl o [

35017 damid1endalysdaanismena
THUNAIN AL AN AN HLAIGILAZIINUAS
165 atraauldSamdeaifaan1snsqa aNntiu
dunmlisemeuauesresqrianisewas Laun

A d? ¥ [ A
WADNAILUENARLAIBINAENITT ALl aan
ANAIBENNTIALTY WTD QNANIEAN
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daAn99r43: nsldunasnniinuasiaoiy
dauasrinld aravlddanmljasaney
auasrasgialdenn

1.3. Blink reflex

nann13: Ussiiunistlavazidlalasnm
Tnsfuaauianiuduilszarmanes trigeminal
nerve (CN V) kaz@409nn1adutszandues
facial nerve (CN VII)

Fan1s: Wlanatavderudainnylud
IR E b oI AT TNt WS TRTR LY TR T P P
FAALIAUAY ABNIINIENTUANRENNANYID] A9TIL
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A0 LATVRNIAENNNIFUTAAY anTuT S
AFar09n13NIENFLANY 5 1]

Fapsseda: MaldanuiiBuLazdinan
WNT89TRluNINAgeU azdqatl e uAIINAATA
ideulunilssiiuna

2. asovIwanns:dNM

2.1. Punctate fluorescein staining
WANNNE: FI9AANNANYT0IIB9IEB1 RN
v ]
nsvanANtuuen (corneal epithelium) NLangd 9
v
ATNANAUE FEUTVAUAINLRIUIAA Y
NANgLANmN
aa al = a
18N NEAANQReLTATUAILUND
v
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was@W e liinanismasuay Ussiiunuan
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g1989N193TIN9619° LU sTuL SPOTS Ing
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o a [ AI =X
FLAUNAN AALTIWERTININ MIATNDIA D9 b UANH
dgj dl = a A
YAINUNNTZANAT LAZAZL LY 3 UNIEDT ALARDL
N72ANEAALTUENTININNINAD9 T UAINUDIN LT
N9LANANNIUNA LT11F 1

¥ o % V% 1 ¥ a
1aA97294: apliazanAnaudana

% 4 a = b4
NITANMI LL@%L‘]@\‘]@W\‘]@‘V\IQ@@Lﬁ‘@sﬁu‘ﬂ@ﬂlﬂ‘w&lﬂ

NN TN

51 2 MmsdndvgeeraTuyeaEiayFinizanaTuLen FENaINAMNgHLIRE (A) TLun

i

(C) g sun1537a88n19emuiks (Iwashita et al., 2023)

2.2. Stromal fluorescein staining

PANNIT: mq@m:“l,ﬁmmwzgmﬁmmnm
FUNAN (stroma)

aa a = a
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AL 11N A memwﬁﬂmmLLNW@MTQMW
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Y o dll | [~3

1aA279234: HaangiaiANLaulan
ANNLEA TUABWNNIEANALATNITANAT AIFADY
NIAE AN YN UIALAYIEATLIY

3. asooaraognaviuoaid (Slit
lamp biomicroscopy)

NANNIT: NITATIAAMNALLL 3 NALAY
ardeuvasiiauasiiflanadunacgs S
UGS WATATLAILLLLAY (slit) fignunousy
THHIRIAAIINNF YRR AIANAE AINFALN
fdiuastaslfanunsniuanuialnfvadedeny
el Fdneay

35017 Usumanuandareaandlndnnled
mmmuﬁumamﬁmm@ﬁ@uﬁ;umq@ ABNNNAY
818 TUATRIALE mmﬁmmzummumﬁ

AE9NTT THATDIATWAY AIHITNLATHNYDIULAS
fiFeennsannssny s aniUA U e seny
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wraaniaLaIdnnsanszanale
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ALAIAz e A UA LU LA S AN HUZURITDE
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4. daUsunrulnen aoa38 Schirmer
tear test-1 (STT-1)

[ % Qddl Yo a

nann1e: WWulsnlesuaaudanlunng

Farunnuaagrineniagluldanan Ansnmnlaay
93 1 dl v v o ] dl o o %

HRUNANFUN a5 ATINALFIUNNNAIaT1 11
YULNNIAITA

38019 UINTLANHIRUIAN Yadquane

¥ al % dl o | a

LALAsULT T U NI UTAINITIAIANNLFIIUA T
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TaA199299: 227m7e 39l UTENIN9N19TA
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1 v al al o o
14l nszaeAapdTunszanmi UszAasntiann
Iaaandas1n1auan WAATUANLALNNI19LL

v
WRAITUL wazAdsdalTuI AN uduay
wsnnaun1IngaaauetladiuA A InAREY

gi./ﬁ 3 WAMNNI991 Schirmer tear test 1 (Sebbag et al., 2023)

5. Us:10uprunawuian doe Tear
Im breakup time (TFBUT)

WANNIS: N1FATIAADNINTBIUIALNEG

v v v
szifurpduladulazduian

aal al = a

78017 YLAANGBBLTATUALUANAN TR

A v oa dl val nI/ a
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LENUIANGDBLIATULURIAIIE (gﬂ‘ﬁ' 4) Tosl
Funan (unT) dawsdBuidawdenmaudaie
saauenysng lae lwashita WazAY (2023)
189 UAN TFBUT ﬂﬂﬁmm@ﬁmmﬁuﬁuﬁ%%u
AR 8.45-10.77 AU

fanarszde: nepnuanlidndeyduaz
waenaudag1A19ldla azdqel¥nanisdssiniu
FeanaNnTY AAaTudLingliannAana

danasaniglasunlagrasan TFBUT

3‘7_/17)' 4 l,mmE'W@ﬂﬂmm%uuw%m‘mnm@’mn’)ﬁ‘ﬁ’) Tear film breakup time (Sebbag et al., 2023)
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6. Us:10un1ss:ungoonyoouian
a20838 Jones test
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1.2 TASIAS19UUIAN

dnnwudeandraniannlugiaanaiug
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fissure) (38191 macroblepharon AINNITANE
984 Costa LazAnLy (2021) qugﬁm%quum 93 Fin
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1. Introduction

In ophthalmic drug delivery,
understanding the pharmacodynamic
potency and pharmacokinetic efficacy of the
therapeutic drugs is necessary for considering
drug route administration and dosage selection.
These factors should be aimed at maximizing
the drug concentration in the target tissue within
an appropriate duration to reach the desirable
therapeutic effect of the drugs (Regnier, 2021).
One of the most challenging considerations of
ocular drug delivery is the ocular barriers. The
ocular barriers, both anatomical and physiological,
affect the drug penetration and distribution
into the eye structures (Bachu et al., 2018).
For anatomical barriers, the eye is composed
of three layers, which are the outer protective
fibrous coat consisting of the cornea and sclera,
the middle part of the vascular layer consisting
of the iris, ciliary body, and choroid, and the
innermost layer of neural tissue comprised of
the retina. These ocular structures take part in
both physical and blood-ocular barriers of the
drug and result in the obstacle of the ophthalmic
drugs reaching the therapeutic concentration in
the target tissues (Sebbag and Mochel, 2020).
When considering topical application of
ophthalmic drugs, the corneal barrier is the
front-line barrier. The cornea is a transparent
trilaminar structure that protects the inner
structures of the eye. Drug penetration through
the cornea is limited by the tight cellular
junctions of the epithelial layer and the solubility
characteristics of each corneal structure which

are hydrophobic multilayered epithelium —

hydrophilic stroma — hydrophobic descemet
membrane and endothelium (Sebbag and
Mochel, 2020). Therefore, for a drug to reach
its optimum bioavailability, the right balance
between drug lipophilicity and hydrophilicity
should also be considered for corneal absorption
(Page et al., 2023). When the corneal barrier
is disrupted, the greater conjunctival vascular
permeability enhanced systemic absorption and
the ocular drug bioavailability reduced due to
drug-albumin interactions in the tear film (Sebbag

and Mochel, 2020).

In addition, the eye has two protective
vascular barriers, the blood-aqueous and the
blood-retinal barriers, making it especially
challenging in setting treatment strategies for
ocular diseases. The blood-aqueous barrier
is a function of tight junctions at the iris and
ciliary body epithelium and the blood-retinal
barrier is composed of the junctions between
the retinal vessels’ endothelium and the retinal
pigment epithelium. The presence of these
barriers allows the eye to control the entry
of inflammatory cells, proteins, and
low-molecular-weight compounds from the
systemic circulation and, therefore, can limit

the distribution of drugs (Regnier, 2021).

As for physiological factors, tear film
and nasolacrimal duct drainage regulate drug
distribution. Tear film is the primary line of the
defense mechanism of the eye that brings
oxygen and nutrients to the cornea. The tear
film is made up of three components which

are the inner mucin layer, the middle aqueous
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layer, and the outer lipid layer (Sebbag and
Mochel, 2020). The mucin is produced by the
conjunctival goblet cells. This layer helps
stabilize the tear ilm and adheres to the surface
of the eye to protect the underlying epithelium
against microbial invasion. The aqueous layer
is the largest portion of the tear film. It contains
the necessary water and nutrients to nourish
the eye. Approximately 60-70% of the aqueous
part of the tear film is produced by the lacrimal
gland and the rest is from the third eyelid or
nictitating gland. The lipid layer is produced by
the meibomian glands. This layer prevents the
evaporation of tears (Sebbag et al., 2019). The
instability of the tear film result in higher tear
turnover and increased blinking from corneal
irritation that decreases the absorption of
topical drugs (Sebbag and Mochel,
2020). The second physiological barrier of
the eye is the nasolacrimal duct drainage.
There is a study showed that the surface of the
canine eye can hold fluid about 31.3 yL and
one drop of topical ophthalmic drugs contains
about 35-50 uL. Therefore, one drop of topical
drugs is enough and multiple drops are excessive,
wasteful, and increase the potential of systemic
side effects (Sebbag et al., 2019). In addition,
the tear volume returns to its normal size within
2-5 minutes after drug instillation, therefore,
the topical application of two drugs at less time
intervals will cause the displacement of the first
drug by the second. To maximize drug
delivery, the interval between drug administration
should be 5 minutes (Page et al., 2023). For the
excessive volume, the rapid clearance from the

precorneal area by lacrimation and through
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nasolacrimal drainage further reduces contact
time between the tissue and drug molecules,
which lowers the time for absorption leading
to reduce drug bioavailability (Sebbag et al.,
2019).

In therapeutic effects of drug
considerations, the interactions involving the
eye and the drug administration are affected
by the absorption, distribution, metabolism,
and excretion of the drug. These depend on the
route of administration, the formulation of the
drugs, and the volume administered (Mofidfar
et al., 2021). When choosing a proper
ophthalmic treatment strategy, the practitioners
must choose a drug and route of administration
that allows the drug to penetrate the target
tissue, maintain therapeutic drug concentration in
the target tissue for a reasonable time, and has
the least severe adverse effects on the target
tissue and systemically (Patel et al., 2010).
Routes of ophthalmic drug administration
in veterinary ophthalmology include topical
application, local routes, regional routes, and

systemic routes (Figure 1).
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Figure 1. Routes of Ophthalmic drugs administration (Dubald et al., 2018)

Firstly, topical administration is the most
common route for ocular disease treatment. The
target tissues of this route are the conjunctiva,
cornea, anterior uvea, and lids. To reach the
desired therapeutic efficacy, the factors can be
the high drug concentration in the target tissue,
the adequate frequency of drug administration, the
suitable drug formulations used and sequence
of application, and the proper placement of
topical drugs to the patients (Patel et al., 2010).
The advantages of this route are ease of drug
application, non-invasiveness, minimization of
systemic side effects, and maximization of the
drug bioavailability in ocular tissues. However,
the disadvantages are the bioavailability of
drugs is reduced by precorneal factors such
as solution drainage, tear dilution, tear turnover,

and increased lacrimation (Souza et al., 2014).

Secondly, local administration routes
for ophthalmic drugs include subconjunctival,
sub-Tenon, intracameral, and intravitreal routes.
In veterinary ophthalmology, the most common
route is subconjunctival injection (Maggs, 2007).

This technique is performed by the injection of

antibiotics, corticosteroids, or both drugs in
combination into subconjunctiva space under
sedation and topical anesthesia. The drugs are
affected by soaking through the sclera, entering
the iris, ciliary body, and systemic through the
uveal tract, or leaking out at the injection site
and absorbing through the cornea. The drug
will concentrate in the cornea, anterior uvea,
and a little into the vitreous. The advantages of
this technique are longer duration and higher
drug concentration in the anterior chamber than
topical administration. However, the disadvantages
are limited volume of injections, scar tissue
formation, and unable to be removed once the

drug is given (Rafiei et al., 2020).

Thirdly, regional administration, such
as the retrobulbar injection, is optional. This
technique is frequently used to deliver anesthetic
agents into the retrobulbar space prior to
enucleation. However, it is a very delicate
procedure as it potentially damages the optic
nerve and therefore requires proper expertise

and equipment (Ripart et al., 2005).
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Lastly, systemic administration includes
oral route, subcutaneous, intramuscular, and
intravenous injection. The drugs reach into the
eye by hematogenous route or vasculature into
the ciliary body or are secreted into the tear film
in a very low percentage. However, when
ocular inflammation occurs, the breakdown of
the blood-aqueous barrier may increase
systemic absorption. The systemic route is
typically the most effective for the treatment of
diseases in the eyelids, orbit, posterior ocular
segment, and to complement topical treatment
for the anterior segment of the eye (Patel et al.,
2010).

2. Clinical Use of Common
Ophthalmic Drugs

Generally, topical ophthalmic drugs can
be classified according to their effects, which
are antibiotics, anti-inflammatory, anti-allergy
and immunosuppressive drugs, anti-glaucoma,
mydriatic and cycloplegic drugs, tear substitutes
and stimulants, local anesthetics, and
anti-collagenases. The clinical use of
ophthalmic drugs in this article will be discussed
according to the commonly found ophthalmic
conditions in veterinary practices which are
ulcerative keratitis, uveitis, glaucoma, dry eye,

and drugs used in the diagnostic examination.

2.1 Ulcerative Keratitis

The most common ocular disease

presented in veterinary practice is ulcerative
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keratitis or corneal ulcers. The corneal ulcer
is the loss of one or more layers of the
cornea. These damaged corneal epithelial cells
secrete the inflammatory cytokines to enhance
the corneal wound healing process and result
in the degradation of the corneal stromal
collagen to remodel the cornea (Hamor, 2021).
The clinical signs of the corneal ulcer can be
varied depending on the severity of the ulcer.
The common clinical signs are blepharospasm,
epiphora, conjunctivitis, third eyelid elevation,
corneal edema, and the presence of ocular
discharge. The diagnosis can be done by
fluorescein staining and thorough inspection of
the ocular surface and adnexa. The treatment
goal of corneal ulcers is to eliminate or prevent
infection, accelerate normal corneal wound
healing, and treat ocular inflammation (Hamor,
2021). To eliminate and prevent infection of
ulcers, antibiotics are commonly used. The
considerations for the antibiotic of choice are
from the suspected contaminant or contaminant
risk and the bacterial culture and drug sensitivity
results if available (Joksimovic et al., 2023).
Antibiotics can be administered topically,
subconjunctivally, or systemically, depending

on the desired target tissues.

In common corneal ulcers, triple
antibiotics, tobramycin, or gentamicin, should
be considered. Triple antibiotics are recommended
for uncomplicated superficial ulcers in dogs,
however, try to avoid triple antibiotics in cats
due to neomycin and polymyxin anaphylactic
reactions and some can be fatal (Plunkett,

2000). In an indolent ulcer, the choice of
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antibiotic is similar to a corneal ulcer treatment,
however, the issue is the abnormal adherence
of the corneal epithelial cells during the corneal
wound healing process. Debriding the corneal
epithelium or creating a grid keratotomy is the
most important procedure for successful healing
(Moore, 2003). In more severe cases such as
deep or melting, tobramycin, gentamicin, and
fluorogquinolones should be considered. The
fluoroquinolones should be reserved for severe
infections to decrease the chance of resistance
(Jinks et al., 2020). For systemic antibiotics,
Doxycycline is very useful because this drug
can inhibit matrix metalloproteinase, similar to
the effect of tissue inhibitor of metalloproteinase
or TIMPs, resulting in the inhibition of the corneal

melting process (Smith and Cook, 2004).

If corneal melting or keratomalacia is
presented, anti-collagenase is considered to
stop the “melting” effect of collagenases and
proteases on the corneal stromal collagen.
The anti-collagenase, such as autologous
serum contains macroglobulin which
is an anti-protease. The acetylcysteine (5%
solution) and EDTA (1% solution) which both
effective against matrix metalloproteinases
and stop the melting process (Tsvetanova et
al., 2021). However, medical management of
melting ulcers is 55 — 80 % successful, and
surgical management, such as a third eyelid flap
for corneal protection should be performed to
maximize the success rate (Demir et al., 2020).
If ocular pain is presented, a topical atropine
solution should be administered to decrease
corneal pain by blocking ciliary spasms inside

the eye (lon et al., 2015).

2.2. Uveitis

The uvea is comprised of the iris, ciliary
body, and choroids. Uveitis is the inflammation
of the uveal tissues which are vascular layer of
the eye. When uveitis occurs, it can be more
difficult to eradicate the inflammatory process
since the eye can act as a reservoir for
inflammatory mediators. If the ocular inflammation
is uncontrollable, the consequences may be
vision-threatening (Townsend, 2008). The
clinical signs of uveitis include ocular
discomfort, epiphora, aqueous flare,
corneal edema, iritis, conjunctival hyperemia,
hypopyon, and hyphema. The diagnosis can
be performed by visual inspection of the
interior of the eye and intraocular pressure (IOP)
measurement to the value less than 10 mmHg
with the presenting clinical signs of uveitis
(Maini, 2016). The treatment goal of uveitis is
to control inflammation and analgesia by using
topical anti-inflammatory medications, such as
corticosteroids, non-steroidal anti-inflammatory
drugs (NSAIDs), and cycloplegic drugs. The
same systemic medications can be used, if
necessary, especially in severe inflammation
but contraindicated if systemic diseases are

present (Townsend, 2008).

Effective topical corticosteroids such
as Prednisolone Acetate and Dexamethasone
Sodium Phosphate are considered the drug
of choice in uveitis. These drugs stabilize the
blood-aqueous barrier and decrease exudation,
scarring, and cloudiness of the ocular media
(Barry et al., 2014). The indications of use are

anterior segment inflammation, immune-mediated
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disease, and help decreased corneal
vascularization and melanosis. The
contraindications are an increased risk of
infection, worsened corneal ulceration, and
induced ocular feline herpes virus reactivation
in cats (Townsend, 2008). Frequent or long-term
topical administration can disrupt diabetes
management and cause reversible
adrenocortical suppression (McGhee et al.,
2002).

Topical NSAIDs such as Flurbiprofen,
Diclofenac, and Nepafenac, may be applied
topically alone or synergistically with
corticosteroids. These drugs inhibit the
cyclooxygenase pathway and diminish the
inflammatory cascade. However, these drugs
are less effective compared to corticosteroids
(Deka, 2020) . The indication of use is
anti-inflammation drug choice for diabetic
patients. The contraindications of use are
increased IOP, delayed corneal wound
healing, and are associated with corneal melting
in humans (Rigas et al., 2020; Jost et al., 2022).

Cycloplegic drug such as Atropine
Ophthalmic Solution, acts to relax the iris
sphincter and ciliary body muscles,
providing relief from pain and stabilizing the
blood-aqueous barrier (van der Woerdt, 2001a).
The indications of use are for cycloplegia and
pain relief, blood-aqueous barrier stabilization,
and the prevention of synechia formation. The
adverse effects of the drug are increased |IOP
which should be avoided in glaucoma patients,

decreased tear production which should be
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avoided in dry eye patients, hypersalivation,
and occasional vomiting in cats (Hume-Smith

et al., 2011).

2.3 Glaucoma

Glaucoma is the imbalance between
the rate of agueous humor production and the
outflow resulting in the increase of IOP. The
clinical signs include episcleral vessel
congestion, corneal edema, anisocoria, or
fixed and dilated pupils. The diagnosis can
be performed by using tonometry for |IOP
measurement. The IOP elevation of more than
25 mmHg with clinical signs presenting
is considered glaucoma. Note that carefully
interpret |IOP value in excessive restraint or
digital pressure on the eyelids or globe which
may cause abnormally high IOP. The treatment
goal of glaucoma is to decrease the I0P by
decreasing the production or increasing the
outflow by using medications, surgery, or both
together. In addition, preventing complications
such as exposure keratitis in the buphthalmic

glaucomatous eye is necessary (Maggio, 2015).

To limit agueous humor production,
topical carbonic-anhydrase inhibitors (CAl)
and B-blockers are used. CAl such as
Dorzolamide and Brinzolamide decrease aqueous
humor production by the inhibition of the
carbonic anhydrase enzyme, which catalyzes
the conversion of carbon dioxide and water
to carbonic acid, which dissociates into
bicarbonate and hydrogen ions. Bicarbonate

is required by the ciliary body cells and
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underproduction of bicarbonate limits aqueous
secretion and aqueous humor flow decreases
(Stoner et al., 2021). CAIl can reduce IOP by
about 40-50% in the glaucomatous dog, do not
affect the pupil size, and are helpful in lens
luxation or subluxation cases. Therefore, this
drug is considered the first choice of
anti-glaucoma drugs in dogs and cats.
However, the minimal adverse effect of drug
use is local irritation in some cases (Maslanka,

2015b).

The B-blockers such as Timolol Maleate
(non-selective B antagonist), Betaxolol
(selective B1 antagonist), and Timolol
in combination with Dorzolamide decrease
aqueous humor production by blocking the
B-Adrenergic agonist receptors and
preventing the stimulation of adenylate cyclase.
The B-blockers produce a minimal decrease
of only 4-5 mm Hg in glaucomatous dogs.
However, systemic side effects of bradycardia
or respiratory problems, such as asthma and
chronic obstructive pulmonary disease (COPD)
are exacerbated (Plummer et al., 2006). Timolol
can cause a significant (22%) decrease in heart
rate in normal dogs (Smith et al., 2010; Padua et
al., 2016). Therefore, it is important to consider
the breed predisposing glaucoma with
pre-existing cardiac problems and
contraindicated in cardiovascular disease

patients.

To increase the aqueous humor outflow,
the most effective anti-glaucoma agent is the

topical prostaglandin analogs. Prostaglandin

analogs such as Bimatoprost, Tafluprost,
Travoprost, and Latanoprost increase
aqueous humor outflow, mostly through
uveoscleral pathway, by inducing miosis and
opening of the iridocorneal angle. These drugs
can decrease |IOP by 50% in glaucomatous
dogs but are questionable in cats (Smith et
al., 2010). The use of a prostaglandin analog
is contraindicated in lens luxation and

secondary glaucoma from anterior uveitis

(Masdlanka, 2015a).

In addition, hyperosmotic agents, such
as 20% mannitol, are useful to lower I0OP for
emergency treatment of glaucoma. They increase
the osmotic pressure of blood plasma relative
to the vitreous and agqueous humor, therefore
dehydrating the ocular and lowering the IOP
(Maslanka and Zuska-Prot, 2017). The indication
of use is in acute glaucoma cases and the
contraindications of use are cardiovascular
disease, dehydration, diabetic patients, and
concurrent uveitis. This drug is given
intravenously at a dosage of 1 — 2 g/kg within
30 minutes. Its IOP-reducing effect shows within
45 minutes to 6 hours (van der Woerdt, 2001b).

2.4 Keratoconjunctivitis sicca (KCS)

Keratoconjunctivitis sicca (KCS) or dry
eye is one of the most common ophthalmic
diseases found in veterinary practice. KCS
is the inflammation of the cornea and
conjunctiva that results from the instability of
the tear ilm. The most common cause of

KCS is immune-mediated adenitis. The clinical
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signs include hyperemic conjunctiva,
mucopurulent discharge, keratitis with
hyperpigmented and vascularization, and

impaired or complete loss of vision.

The diagnosis can be done by Schirmer tear test
which the normal level ranges between 15 - 25
mm/min, the “Grey zone” is 10 — 14 mm/min,

and the subnormal is 0 — 10 mm/min (Table 1).

Table 1 Interpretation of Schirmer tear test level in dogs and cats

(modied from https:/ /theveterinarymedicine.com)

Eye condition

STT level (mm/min)

Healthy eye
Early KCS
Moderate KCS

Severe KCS

15-25

10-14

5-10

The treatment goal of KCS is
stimulating tear production to regain normal
tear levels and relieve ocular discomfort by
using tear substitutes and corticosteroids in the
absence of corneal ulcers (Best et al., 2014).
The first topical treatment of KCS to consider
is Lacrimostimulants, such as Cyclosporine
and Tacrolimus. Both drugs can reduce
immune-mediated infiltration to the lacrimal
gland from their selective T-helper lymphocyte
suppression, direct tear stimulation
properties, and promote mucin production from
conjunctival goblet cells (Hendrix et al., 2011).
The Indications of drug use are KCS,
chronic superficial keratitis, eosinophilic

keratoconjunctivitis, and other immune-mediated
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surface diseases. Moreover, they can decrease
corneal vascularization and melanosis. The
adverse effects of these drugs can cause
irritation and potential carcinogenic (Rouimi et
al., 2018). If cyclosporine therapy fails in KCS
patients or the patient is sensitive to
cyclosporine, Tacrolimus and Pimecrolimus can
be substituted (Ofri et al., 2009; Radziejewski
and Balicki, 2016).

In addition, Lacrimomimetic tear
substitutes are aqueous-based substances
similar to natural tears and help
improve corneal health and ameliorate ocular
discomfort. Many tear substitutes are available,

such as polyvinyl alcohol, cellulose, dextran, or
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viscoelastic substances (sodium hyaluronate
or chondroitin sulfate). Tear substitutions can
be classified by their ophthalmic formulations
which are solutions, cellulose-based solutions
or gels or viscoelastic products, and ointments
(Herring, 2021). Artificial tear solutions
commonly contain polyvinyl alcohol. They are
useful for removing debris and mucus from the
ocular surface. Cellulose-based solutions or
gels such as Hydroxypropyl and viscoelastic
products such as hyaluronate have a more
viscous texture and slower evaporation times.
Artificial tear formulations containing petrolatum,
mineral oil, or lanolin are called ointments. They
are the most viscous products and provide
long-term lubrication but can result in debris
accumulation. They are best suited for patients
with lipid layer deficiencies, lagophthalmos to
prevent exposure keratitis, and in cases that
unable to topical frequently (Barabino et al.,

2020).

3. Topical Medications for
Diagnostic Purposes

In some ophthalmic diagnostic
examinations and treatments, the anesthetic
or mydriatic drugs may be required. Topical
anesthetic drugs, such as Proparacaine or
Tetracaine, have widely been used. They work
by blocking sodium ion channels on the
membranes of nerve fibers which are required
for the initiation and conduction of neuronal

impulses, therefore, preventing nerve excitation

and decreasing painful sensation (Kumar et
al.,2015). The Indications of use are
to desensitize the cornea to facilitate various
diagnostic procedures, such as corneal or
conjunctival cytology, applanation tonometry,
and ocular ultrasound, or for performing minor
surgical procedures such as epilation,
nasolacrimal duct flushing, corneal debridement
in indolent ulcers. However, the drugs should
never be used therapeutically for ocular pain
due to their toxic effects on the corneal

epithelium (Patel and Fraunfelder, 2013).

Mydriatic drugs are parasympatholytic
drugs that have pupil muscle relaxation effects.
They affect by blocking the action of acetylcholine
at the motor end plates of the iris sphincter
muscle; thus, the pupil is dilated (Park et al.,
2009). The drugs of choice for diagnostic
examination are Tropicamide and
Phenylephrine. The indications of use are to
mydriasis for short diagnostic purposes such as
lens and fundic examination. The adverse effect
of the drug is increased IOP which should be
avoided in glaucoma patients (Yang and Lin,
2019).
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Clinical Use of Common Ophthalmic Drugs in
Dogs and Cats

Chompunut Permkam'”

Abstract

The eyes are vital organs for vision and provide a good quality of life for every living species.
Ulcerative keratitis, uveitis, glaucoma, and dry eye are commonly found ocular problems in veterinary
practice, which cause visual impairment and can lead to blindness in a progressive stage.
These ophthalmic diseases can be treated by using medications, performing surgical interventions, or
combined methods. Topical drug administration is the first treatment of choice in most ophthalmic diseases
and, therefore, the rational use of the medications is essential for treating ocular diseases and rescuing

sight-threatening events.

Keywords: clinical use, eye drop, medication, ophthalmic drugs, topical
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Questions

1.What is the consideration of drug route C. The drug can be used without

and dosage selection?
A.Pharmacodynamic potency and
pharmacokinetic efficacy of the drugs.
B. The maximum drug concentration within
the target tissues.
C. Drugs reach the desirable therapeutic
effects within the appropriate duration.
D. All the above are correct.
.What is not blood-ocular barriers?
A. Corneal barrier.
B. Tight junction at the iris and ciliary body.
C. The junction between the retinal
vessel endothelium and pigmented retinal
epithelium.
D. None of the above is correct.
.What is the proper use of ophthalmic
eye drops?
A. Using one drop is enough due to the
anatomical capacity of the eye.
B. If using more than 2 types of ophthalmic
drugs, the drugs should be instilled at
5-minute intervals.
C. Using more than 1 drop increases
the effectiveness of the drugs.

D. A and B are correct.

4.What is correct according to the

antibiotic consideration for ulcerative
keratitis?

A. The drug is used to accelerate normal
corneal wound healing.

B. The drug is used to prevent and treat the
suspected contaminant or identified bacteria
from the bacterial culture and drug

sensitivity results.

@ Vol. 35 No.2 July - December 2023

fluorescein staining for diagnosis.
D. The higher the antibiotic generation the

better in every case.

.Which antibiotics should be avoided in

ulcerative keratitis in cats?
A. Oxytetracycline.

B. Levofloxacin.

C. Neomycin and Polymyxin.

D. Tobramycin.

6. What is the consideration of ophthalmic

drug use for uveitis?

A. The primary cause of uveitis should be
diagnosed and treated.

B. Topical corticosteroids have a
better anti-inflammatory effect compared
to NSAIDs.

C. Cycloplegic drug should be administered
to reduce pain and prevent synechia
formation.

D. All the above are correct.

.What is incorrect in terms of the

consideration of ophthalmic drug use
for glaucoma?

A. Carbonic anhydrase inhibitor (CAI) can be
used in every type of glaucoma.

B. Cardiovascular disease patients can use
every anti-glaucoma drug.

C. Mannitol is contraindicated in
cardiovascular disease, dehydration,
diabetes, and uveitis patients.

D. All the above are correct.
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Questions

8.Which drug should be the first to be
prescribed for KCS?
A. Cyclosporine.
B. Tacrolimus.
C. Pimecrolimus.
D. Antibiotics.
9. What is the contraindication for using
topical anesthetic drugs?
A. Minor surgical procedures, such as
epilation, corneal debridement, etc.
B. Corneal cytology.
C. Ocular pain treatment.
D. Ocular ultrasound.
10. What is the purpose of using mydriatic
drugs?
A. Fundic and lens examination.
B. Iridocorneal angle examination.
C. Anterior chamber examination.

D. Ocular ultrasound.
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Nisaolanosovriovludadidan
(Peritoneal dialysis in domestic pets)
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unun

n13unTAnALNUla (Renal replacement
therapy) wilawlu 3 Uszinnuanae nsanelanng
184%184 (Peritoneal dialysis: PD) n1swWaniaan
% dll = ! .
AaeATaslmianuuuiugae) (Intermittent
hemodialysis; IHD) wazn1sentaenm I

A ~ ' = .
wredbmieNwLUmAeLiias (Continuous renal
replacement therapy; CRRT) e lduannng
- o . = o A "
weanuwsiunishvaedanaglunszuanan
(Uremic toxin) aanunag luwranansls
(Dialysate effusion) Aldd1ldludesviaq
(Peritoneal cavity) a1A8n17ULNWs (Diffusion) W
nalnnandiwduiaenusnnntiaynilsdasiias
(Peritoneum membrane) Wudeananewanulaeu
1a9delunseuadanlidinnad ludneals
a P = o
auiianIsLanilasuauliqananna wazlilva
1 v dl o Qg/ b I’g v
aanangdasriaunetnlinawdn lduaanaln
Tnsddnldwelinisuanuaauduasasdn Geay
Ve & Y A = Ao A
WANFNNALNNINBNIARRARLELATES bR AL NN T LE e
\laypesnsruandangas (Dialyzer) usauan
= = -

wasuaeadswny Tunisunngduasnts (Human
medicine) RaNtnTAnaLnulasae3Fa9lANIg
daeviadlulsalnizess (Chronic kidney disease;
CKD) Lmza‘wimmmw:qmﬁw (End-stage
kidney failure) w6 bun19dmannngddnladnenlu
selaaneRsunNAuUNINAgn (Acute kidney
injury; AKI) (Cooper, 2011) Feluunmanuilay
NANIDNINLALIALATDINITAN b ANI9T B9V B
WiNu

assingryovnisalvianio
500NOD

dl o 1 4 ¥ ! ¥ !
NI NilsTaInasliznaumas 2 muVLm b1

ity asinsaauNils (Parietal peritoneum) Ll

dl dl o 1 v z//
WenUnagulng oL U 189NINT 0 9Vi@9TIanNA
wazitiaytesiosdauiuaduay (Visceral
, 4 A . .

peritoneum) (Huigianinaguaducznieludes
(% P & 'S d” aa
NasTaNaLAlssNne 80 Lefidusaadnungg
ILMTSE NGRS

nann17a19lANI9teanasasutaniu
UANTNLAAYDI3 3 1WA (3-pore model) Tmsinils
& uiaen (Endothelium) U3inuEiatdaevinqd

dl 1 o =K o o v a
uagnuansaiuaiflutladeinlinanisuan

dl dld 1 o o

WAagRasNNIUIALANAINAY 3 2AL Useznay
mae (1) gaunalugy (Large-pores) Y
FAN 20 — 40 wnTwues Wusesuanauialuey
5¥1919 Endothelium Taaldsfuudaansaunn
Tuanalungjargnaiaaseudesil Tnaaziin
N92UIUNITNIN (Convection) tUNRAN 9413
Tuanasuialungjargnaasmaninnalidnauss
Solvent drag tiu lisAuunsaiin (2) gauiaLan
A9N" (Small pores) HFAN 4-6 w1l maLufai
1HAnn17ung (Diffusion) TIANLUUIHAZIAANNS

. p = . A Wy
wanulasunnige anisuanilasunaadalaun
2igel (Urea) ALARNU (Creatinine; Cr) TLAtN
(Sodium; Na) warlnunAme (Potassium; K) 7
azangatludliann1sliuannareusas
luéiae (3) gaunmaniga (Ultrasmall pores) &
Saldesndn 0.8 uluwmsdudeaniagiuiy
AR U 1B AN LAY LAN LU A UUIF e L TIA Y
aadluda (Osmotic pressure) Wit (3U9 1)
(Cooper, 2011)
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JouvoBairnsunisaivianio
BHOLNOYL

1. Meaelanetasiasiuziinmnlugia

2 Ry = o A
WrakNaNNNalAeReUNaY Fan1glnane
waunaulusglnaneizase (Acute kidney injury
on chronic renal failure; AKI on CKD) fasiueg
Tunazluadeilaanay (Anuric) wazlimauaues
FANITNEIAENITNHININYILAZAN UL
(Cooper, 2011)
a o = &

2. AAnnsAszese3eluanm (Blood urea
nitrogen: BUN) §1nN31 100 Aaanfusaladans
Y198 Cr 11NN 10 Aaansusawmdans (Rachel L.,
2011) TnaRdndldaunsanuiuganing Uremic
crisis Tule wrelunauduesiunIsFNHINI9EN
LAZANTUNLNLA

= v . . =

3. in1avilagnaziay (Oliguria) X
13u1euilag192 (Urine output; UOP) Haanan
0.5 Hadanssantaniusadqlug ¥3aniae Anuria
(UOP tiasindniidawinfiu 0.25 Raaanssaniansy
fadalng) NNAUALEITUNIIFNHINIGEN LAY
ansuntntnlngldAagii 24 dalua
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4. 8070z nunatdanluiaengs
(Hyperkalemia) #n1qz519n1aidunsa
(Metabolic acidosis) 8&1971W94 delimenaue
FUNN2INHINEN LAZANTHNLTTR F9nnadala
ntesiasannsnliuninrliannareanaa s
Tug19nne (Electrolyte imbalance) T (Bersenas,
2021)

5. finnaziAy (Volume overload) aalal
ARLALAIALNTINHINNEN LATENT1NLTR
n7dnelAmnetesfiasanunsAeindauALl

6. laFuanshidu Ethylene glycol
Ethanol Barbiturates Propoxyphene (Bersenas,
2021) {lusu

7. dnunazifaganazeanludesias
(Uroabdomen) #38N19£8ARUIEULNIILAY
ila@12 (Urinary tract obstruction) yranI9an
11A1RITEUUNNAUTT 44192 (Urinary tract
rupture) Taein1sMNa9lAnIedaeniesas o an
NANTENLANNNIIE Uremic crisis L‘ﬁ'ﬂﬂ‘?ﬂ@ﬂ’lw
Fndidasdunauriinistnfauile (Cooper,
2011)
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8. fiAnnznsdradeluiden (Severe
azotemia) aultnuN lfAnN19E Uremic crisis
mnmaﬁm%ﬂmém& (Leptospirosis) hazan
nzlnawaglawlnsfia (Glomerulonephritis)

il/ dsj [ 6 dl U o v
Weddnddoanidiqudnuuzdaln
U dJ 2 U % o v
FANTIAINE1AU BIRUNITANALN1INALR
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1 o = 4} 1 a
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a o dl a -l% U o % a d’f
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LWNLAN (L1 W N1 Oliguria, Anuria,
Metabolic acidosis, Severe hyperkalemia,
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1TRANIREUNAUAINDAUN TEUINNT WATWAY
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n199mN17 M eilulafne e una U eaasing
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INTLAaIdANIi LT LN NgauaaInInL Al
= o dld 1 v o Y %3 U U
REUNAUNNAE LA F9saednnisdaunsndanuaed
N1991N198 N ERENUN 9T a9 LAz AL NTNg a1l
X . od.
299n19¢ lanaefandniduilymszacetonay
ANARINAR ANITNINITA VAN 1UT A9 D4

1 Anznnndaldsnulilnieilagnay (Protein
losing nephropathy; PLN) HlanavlFiianiae
TdsAudayduluaansi (Hypoalbuminemia)
quaatduaugliiinn1nzanuaulanasi
(Hypotension) A1uule wanainiigaanany
Aazladinaneaiaisranigligannisoasiriadn
ADALAININ AL (Non-regenerative anemia)
nazANsulalings (Hypertension) 119978l
anaimudunaeladniausunse (Nephritis)
d’ v o ¥ 1 v o v
TN AN1ININI9819 I AN 19T asiasatann i
AN BUN Cr nauantiugals 1ilusu

ZJ/ d” dl = a a o al

Ratilanaulssdnininnisudnuedidsl
lwaanvza Uremic toxin WU3N13819kANat e
V¥ = a a 1 al A 2
fagariilsz@nininnirananreadsluiaantias
n91 50 wWefidudiaTaumauiunisvinig
WanaansaeLAsaslaian (Hemodialysis; HD)
(Bhatt, 2021) bAMNITANTUARITNgHALAZINA
i N I 4.
Aaursan (ldandnEesnviinluansinign
NanaansaeLAzadlanandndlaaFaelunmin
11NN91 15 Alanu) dnezsruuvyunauladia
(Hemodynamic) laash 1w ilulsaralasyatigs

o a cl> A 1 dl 93 o o & | v

AuAulatinma1vzalimed duntindndilaadas
n91 15 Alanfuaguuzinnisttanauwnulafas
A3a9lAN19teeTiagazNITaNNIN

T

JuaounisninNisalvianio
sooriovnuoidu 3 oo Idin

sovn 1 I0SsuAddadNOUM
13nauM8N17UI L HUANINERS LeFeN
AMNNFANTUNNTINNENAAL WAIANHLAEN LAY

asuneeaziaanliian1aedn T laningan
IA9INITAN bANST BT aIati AL
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1.qdnsalianAnlaun vedqdln
(Peritoneal catheter) ﬁﬁﬂuﬁﬂﬁﬂ Blake drain
(Lﬂuﬁ@ﬁ'LLquﬂzé’mﬁ”um'a‘éq"wvl,mmaﬁﬁmﬁm) fu
yiaunaLane (Trocar) (gﬂ‘ﬁ 2) AUNA 8 HAALNAT
sanziuwindesndn 10 Alanfu uazaue
11 fadmAs §1uFUNnNdn 20 Alandu ANt
ey afiinianen 3 119 (3 way) vi7ad

o ' o dld o
ansuevialiuganng (Y) NANWUENINEIUIEN

v Q‘I v [ £4 dl
anslanazluadngdasias uazarelvaaanann
fa9viasdngaiudn (Effuent bag) vietauiy
nsdszgnsinanuisaldeuldlunneedin way
o 1 a d” . 1
anwuzvianIniugianlannima (Sterile) WU
L& A I I
ns@aninnzan dqndasandasngn uay
laneilannaiuiainiadlaqndasanasiaivaan
X
n19ieu

gﬂ./ﬁ 2 %18 Blake drain 11l trocar UWaznIWARYIN (Mila, 2018)

1 o v o v 1 o/ v

2. N139199a ks 1 e fAn Aag
- X ' ' 2

WAkAUaaAL@a (Aseptic technique) L3NAN
= v 1 v o 1 1 b2 d’/
N3eL0 AL T IV BIANLAUITENI 1IN A V11 LD
(Paramedian incision) ¥1937NANLUUIALAD
(Umbilicus) 3-5 @uRLNAT 9319918 Blake drain
TinAnsdanavieat linsvinnzilaanay (Urinary
bladder) (Bersenas, 2011) Fad1HmARANIT

1 o . . dld o dl
W1RA (Surgical technique) mmuﬂwuﬁtymwm
ladugasuluvianaudrsias Tnavniesinladu
Tudesviasaanuiedau (Partial omentectomy)
(Cooper, 2011) usasasquladuludeasias
(Omental fat) (andszaunisnddiaian) iy
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& v % 1 = dl o 1 v
Alsuaausnsal iaantanialadudesiiaclilen
fuluvia Antuld Trocar unenzqdulsianils
dl 1 % ° v
iaiflugaaanaasriadnels (wuzinldniedinu
1919298787) Taeivia Blake drain l{H Cuff 1N
flasiunsinmauaziluantinfniuniiadesiay
nealla i usrezina Ut nINLN1 952N 891N 8N
a19lan1edesvies (Dialysate) tadne a9ld Trocar
wnstuiamiiliaungdnige uasldinidusa
viafiuduianiiasae Chinese figure eight (3119 3)
Hatiiiseanunisnavialaaldtinunisdeandes

(Laparoscope technique) A9l
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Skin exit site

Subcutaneous
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Xiphoid
Midline

Abdominal
incision

PD catheter

519 3 Fundanizanviedalaeunanisies (Bersenas. AE, 2011)

3. NM9wisan Dialysate Tuilaqiiuduiil
a a v . dl

F1AEINITAT (Commercial) WWaANdzA2N kL
g lauwazanlanigiluiilat (Contamination)

dl o 1 1 v o/ a dgj . g
m@zuﬂﬂqmqmﬂ\mm@ﬂL@ummﬂm (Peritonitis)

14 dl a . d” o a g

1@ F9gtin Commercial BEnRNa21Usznauiln
Buffer 1@wA Lactate %3@ Bicarbonate lagi
doutqelfuannamauiiunsasislusenield
1 dd” 1 =® a dl o v
whlunsHaananfneIlaNaNRdan1709 Lo
09 Ugznaunl8@19111ie Lactate Ringer's
solution (LRS) 4115 1 8613 (AMMANTTRAN Lactate
vlu Buffer NlusyAneLAad Peritoneum $9:D4
H3vAuusnng (Electrolyte) Munnzaniudau
dsznaudnAynnnldiia Osmotic gradient
Aa Glucose Ngnuanatlu LRS Tuaruidudu
pingein w3 seduponmduduldun 1.5
wasidus 2.5 wWesidus waz 4.25 wWasidusiag
NAN Glucose 50 wasidus U3nnnd 30 Naaans
50 NaAaRT WAT 85 NadamT L1 LRS 1 ang
AINANAL (Cooper, 2011) @ufunisiaanld
o ¥ ¥ ¥ o = 910
sraumAITNLTNTUlAlHANRINI9ze1 AU
. o 1 A Y o oA
(Hydration status) LUNan naname a1dmnaa
A19221m10 (Dehydration) a1ataanldiAans
Y @ s @ o & ~Nal = %
WU 1.5 e FfusnauisansinFAaIni1gagun

drunulusanigaanatinegqmiia analdnaiu
g 2.5 9T 4.25 1lafidus tuad

5o0n 2 ns:uouniIsianiyaguuan
awlalusoorioo (Exchange procedure)

Hednslasfiuansngauflulnga (Full
recovery) A% AIAARINIAYUUYHNIINNE NaTd
ﬁqu@mmﬁﬁ'wmﬂﬁ"w (Hypothermia) AauGEy
1 Dialysate 1 11aviasnasgulidlgungd
38-39 fa\‘imwmL%ﬂmﬁ'@ﬂﬁugmuqﬁum
danszduaniuanuisalunisdun 1uled
(Permeability) Mwmmﬁﬂmﬁ'u?mm
Peritoneum annHuGEHl g1 Dialysate Fade
LLmu‘Lﬁ’@fg@;qmﬂﬁuvmemuLmiﬁumwm
Tan (Gravity) n1a9ias AvsuFunnsfildse
p¥armunlaiiAu 30-40 Taansdanlaniy Tuas
wan wuzsn s ladsunn v - % fisua
1 ansinatne giauiin 10 Alaniu Turesaud
(Cycle) 71 1 38 2 819 ldifies 100 — 200 AaAARS
AeauLdlUsziiuanUsLazansIN1suela
Aragaudniiniazaduaasnandnale
(Dialysate leak) anNuRANFAYTETALYIAAN9LA
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yiraly Ussiiunnzilaminetaaiad (Abdominal
discomfort/pain) warUsziduAINNAINITONTT
381E0aNT8N A & Cycle 713 -4 Tduans
A findnaldaes ianiunndu Cycle da 1d
Fafi Dialysate Windasniag (Fill) Towanszannd
10 W7 ugadetalfiAnnisuaniasy (Dwell)
30-40 w waziaasliluandudilifiulugs
9a9.@¢ (Drain) AN Gravity an 20-30 W17 Farh
T 1 Cycle Usznaumag 3 499A9INA1T TINLIAN
Uszanns 60 — 90 Wit (31U 4) (Cooper, 2011)
LAZAUIU Cycle LLuzﬁﬁ@q"ﬁ' 8-12 Cycle sladu
Taetuuan ndasuazauazaanlunRanIy
AN"T FIHIENINNTANs89 AN aTias

flamasiaauiladewnsndai (Complication) 184
= o dl a d? 1 k% i 9 1
naglannaRaunauniiatuag Ldasanmae iy
Usuananazensn1sliansinlusne Anuria haz
Oliguria sauAulFenduilagnay, wilunnazAsin
(Fluid retention), n19g Electrolyte imbalance
171 Hyperkalemia, n1qgdnann Uremic
encephalopathy, N19¢ Gastroenteritis
a1n Uremic gastropathy “a% ANHUIZNIN
o v 1 ¥ % U
N72UIUNININTA AN ST AR aaFaau Al
AL lANELRALUNAUTANAURARINANINANT
wasuwilasaesdranie nsilasunlasanialin
= = = =& o . .
wazdaAilulaan 39un9aAn1s Complication
) v 1 v v [ v
284N13911N13819 L ANedaariasllnFaudusqas

i
20-30 win

uan/dou

anin 10 i 30 - 40 wid

g‘LIﬁ 4 GURBUNIT9IN Peritoneal dialysis (Fauilasain Cooper, 2011)

UOO'\FTOTUHWSH']H']SG']DTC]HWD
BOVNOL

1. dndilaswuilyuinisdniaunialudas
#18908197U139 (Peritonitis) ¥saN19zHINALIA
N2 uga97ie9aINnNszLUILN1TeNL&L (Peritoneal

fibrosis Y38 Adhesion)@aluanililsz@nsnn
= = ! &
Asnanilasureddsszudnalunszudliaannay
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Y.y do . g A e
1eA9 b aNA b A AN Nl mesiaIanag

2. dnfilnafpqutindnflunisudasa
ﬁjmﬁﬂm'ﬂﬂ'wquuﬂ (Severe coagulopathy)
INFNZTENINGHIARA19vIad 19l aa1an1 19 LA
NMNLIARARANALNNADLIRY

3. UANLALNNTAN9 I ANI9Tagviasludng
128N NN1IHIFANINLAURINNT (Gastrointestinal

= ai o Y 1 o a

surgery) dlan1al@asnlvunarsnnielumn
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X A o 9 A a
deusanante usanun1aytELanuLIinnn
= . . 9 dl a £
WU (Inguinal hernias) wazl&1aauU3 Y e
(Abdominal hernia) W31zarinline1a19lad

b2 1 v a v v
Tuadndesiaaianisansngls
= . . 1

4. AN19Z Hypoalbuminemia BEINNTULL TN
INFIZITUINNITNINTAN bAN T B9 BTN
L - | o v A ~ | %
JdldsAugnnsasiuniiduaanitiadasiies
v Y
L@siae

. X o .

5. WU auIleeNYTaAIANIQNAINTEY
\e9an (Tumor metastasis) blsaadanznnelu
1097184

FoAdovdanlus:Ka1oN1s
MNsa1viamoBovHion

1. N4 cycle UInT AUNAANHUTUAL
FM91N19LFUB9A LA (Heart rate; HR), W@e19n13
WuaeIala (Heart sound) 8mgn1snng’la
(Respiratory rate; RR), Rerannala (Lung sound)
990090192 Abdominal discomfort LAZATIA@AL
3nfin952989 Dialysate L3nmTNTiagstalsl
WatszifiunisysuaniiniFunon Dialysate 11
Cycle dmly

2. pastariwinniewiu B e fumds
yianu ietlszuiiu Fluid retention waztszifiu
nfltinandnslmpsdraludestasiteld

3. U928 Hydration status V;ﬂffuLﬁ@
rziduntsdiumnuidududuaas Glucose

4. fiama UOP atinatfarn 6 4alus

5. AR NgMUu)NT19n1e (Body
temperature) ¥)n°] 6-8 Fala

6. NNN19M394 Blood gas analysis LAY
A1 BUN Waz Craeinamiasnn 1-2 Sunsas1ua
WMNNZAN 99ND9A1 CBC WAz Blood chemistry
Buresislnddndas

7. MMN13IAANAULaNRA (Systolic blood
pressure; SBP) atiatiaann 12 4alu
8. 9a13N1me Dialysate Nduazean
AnsHSHNuWINAY 100 wafidus d1ldwindu
ANTANLYR LW analnisgasuTaslaiulurie
d1alanalutesias, Haniaam (Blood clot)
1 v 1 v [ % = = ul/
galuviadnsle, vadnelaiy Wnusesa, An1959
. = QJZI/ %
284 Dialysate 88NNINUUBNUTOAZAN AT LA
HOU (Subcutaneous tissue) LWAZAITRNLNG
al 910 dl | % a a o
AuNeanNiIaIndesies UniAdsiansoue
A = A 1 % =l % [~3
wiaedla vizawassgey aduduaaduaasiy
Faati19in1 U ungam Ll n AR ALAIS ALY
(Pack cell volume: PCV) wazA natanililsm
, = o = =
(Plasma protein) inauiuluiaen N9t Dialysate
P y o = & & ' 5
Peanandasiauiudumviseiiasguaasiiy
o ] 1 M| Aa o = dﬁl
FIDENANLTARIUARE (Cytology) MTRLNIZLER
wUANBLaznagaUAIN 1981 (Bacterial culture
vy e = o =K Y
and drug sensitivity) LAZAITHNITAALUNNTDYA
agnamaLiaaialsz@nsninlunisianiy

v o

1 o K ¥ dl
| 'J'BEIWﬂﬂ’]?uuWﬂﬂ‘ﬂH@ﬁﬁNﬁl'ﬁ"]\TVI1

sooh 3 Jowoisruifunisgdnis
mMNsaianiosoorion TunvAaTND
raraUus:s 1ain

|
IS 1

1. 11aA1 BUN anadLaa 60 — 100
FaANFUFAAATANT Y78 Cr ARAILUASA 4.0 — 6.0
AaansumeLadan muAAIANSa (Cooper, 2011)
1 o o & | al aa dlddy
FouAUdRIaalann1n19AARNN AT

2. 118N NARRNATUTINTLLHAAAY
YIN19ug Al 1-2 54 wudnAn BUN way Cr

1 b Ql d?
TN

3. wuileyun Peritonitis 881971699 W97
azldenlfTaureangnaneszuy (Systemic
antibiotic) $9uU Intraperitoneal antibiotic (W&
Antibiotic Tu Dialysate uwaalaludasviaslu
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WEay Cycle) AMNKA Bacterial culture WAz Drug
sensitivity WAaAANWASlarNInAILANNIE
Peritonitis 1&
4. ‘W‘]_Iﬂtyu'w Severe hypoalbuminemia
AUNANIY Hypotension %38 Anasarca 1193814
= v 1 v o
aziinanendngbaluunedas lnadasminnisuila
NINLANNANINDU
5. viaa19lAgA gAFl WIaRNI93ITa
Dialysate @8nx tua1uaulIn FevefLay
4 e,
wWaaurialud

Joinsnsoulunismanoiano
KUINOY 1a:28N1SYANS

1. n19gafunadela anmnudnug
Q1N Surgical technique Aquuzi 19N Partial
omentectomy ¥3admATIu Omental fat W1Aag
fu Gennsasouiidendedeiliduwidenlulas
deefiadliuanilasusendsey nodlfl Blood
clot Wiz 14 Heparin 211m 250 -1000 gilnse
ams (IU/L) (e 500 1U/L) manlu Dialysate
lanNZL Cycle AfToywnisgas vialanis
Cycle gavinenupazdis Nstuny Fibrin 1Funo
NNz 19ld Normal saline flush AaelLs9AL
449 visald Urokinase 1u1m 15,000 1U laluvie
LazugislFlsznnn 3 $aluaiiteaans Clot nad
WioWu viangm Dialysate retention %78 Leak 11/
£l3 Subcutaneous tissue wazviagAAUALly
anansoudlald uarlianansofinnsuaniae
Dialysate 1audaa lduuzinrldninisdrelanig
daetiasse snfludedsuielus

2. 1% Hypoalbuminemia Uanann
n19g PLN ﬁﬁﬂLﬁmﬁum”qmﬁﬁ%iﬂLLﬂﬂmmrﬁ;
%"'uj i nnz@allsRus N uITLIUNIGANAMNS

(Protein loosing enteropathy) n1qgfAuag
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a

(Hepatic failure) Tianunsna¥elsiudays
ulg LL@::'&WL‘M[Z]?QN (Concurrent disease) %u”]
pae dndUaesyazddniniazes1ne ung
9 e A L e
et (Low appetite) smmmmﬂﬂmmmm TANNL
= o ' ~
AYLIANNITDLAREIULAL I TENgH Gl protectant 71
WNTZAN UNNNTEiatafasliean i eIunI9AL
A % 2 A
211119 (Enteral) %178 1421701 91914 NIZLALADA
o = £%
(Parenteral nutrition supplement) 81a8N13 144
NaRuTTlaenTiia Fresh frozen plasma (FFP)
Tunsalifinn19e Hypoalbuminemia
3. N9 Peritonitis ANaselnatinudn
2 lu 3 daldun (1) Dialysate effuent U (2) Wy
FIARBNLAL (Inflammatory cells 41NN31 100 Lag
1A aa Gl dg/ a A é/ e
FANARARNT UTALNIZITALLANIEAY (Positive
bacterial culture) (3) F21N19LAANDDNUBINNE
Peritonitis (Cooper, 2011) A29LALIUN&S Cytology
] o % al . ! o .
TANNULANAUNTN (Gram stain) $9NNL Bacterial
culture waz Drug sensitivity pinaginaniglden
Uf@9uz (Antibiotic) NIMUNINUAN (Gram
o v 1 . a ¥
positive) Tawn Cephalosporins UTU17&1621
WKuaammn (Intravenous; IV) WAY/MTRLINNT
gdnge9viae (Intraperitoneal; IP) anfqaeng
1 Cefazolin AUNABLINAY (Loading dose)
1000 RaaNSURAAARNT WAZIUIALH A ALY
(Maintenance dose) 250 NaaNTNARARTNAN
1u Dialysate 11 Cycle gaving atinatias 7-10 Fu
A = ) % ]
nIaNILNTNAaLU (Gram negative) Tawn
Aminoglycosides (IV+IP) Liluiw
1 A a le o
4. n1qzuisngluaenialnandnwy
1 A . = a ¥
1aelAa Hypokalemia An13ui blagLzvnsendn
NMWABLADAALLLAALERY (Continuous rate
infusion: CRI) waaflag1unsaNanInLnaLde
2UNA 2 T4 4 RadaAINaUFReans (mEg/L) 14
lu Dialysate t5u1m9 1 aRslugeninausias Cycle
1 (Cooper, 2011)
5. nazinludeasan (Pleural effusion)
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o Y 9 o
”‘\]’]ﬂﬂ%‘ﬂ’]ﬂ’]ﬁ‘@’]\ﬂﬁm’]ﬂ‘ﬁ@\iﬂﬂﬁ Lﬂuﬁfymwwu
v v dl U v o o 1
1@%@?1‘1/]@@ LLﬂi‘lIﬂ']Elﬂ’]'iV]’]ﬁﬁmﬂ’]ﬁ‘L@’]zﬁ'ﬂQ@ﬂ
euNeaan (Thoracocentesis)

netldmdlaaiininy Azotemia laun
amay BUN (60 — 100 mg/dL), Cr (4.0 — 6.0 mg/
dL), @1msnapATinATy, UOP agflunailng,
lainutloyun Peritonitis ¥30411130AYLANNAE
Peritonitis 16 Dad1szaualaugidalunisymn
PD LazT9eandnsInIsAneluIe AKI S9dns
tagenafiAnlAfnduanUnG siteunesendum
\lu kD 14

asuia:dosnd

nanlagaginisdnslmenutesiesiad
o o o‘d‘d :l/ a A ]
duinanimmednaunngnidunaunisyfimly
FUTaU WHAN19AANTT Complication U8 AKI
o dl 1 v dl 1
Wa¥N19vn PD (TeuAazAaddynanuaneng
1) Wndsz@nsainiudmnaunndsadaidnlang
Complication 28901911 AKI iavumdnlezls
1114 99uD9s2 8131691 Complication thufin
AuagLFrTanIAIazinGY WY N19g Uremic
gastropathy, Uremic encephalopathy, Oliguria,
Anuria, Metabolic acidosis, Hyperkalemia, Fluid
retention wazsuiedaunsndaulunisvnn PD
|1 N19gARUYaAN91LA N9z Hypoalbuminemia,
N1 Peritonitis, N19% Hypokalemia, N1azinlu
1 dl ¥ %// dg’ ¥ =
1a9an Tedeyarianuaiiazldisznaunisanson
sindulanazyvn PD vseld warni1s9mAnIs
Complication anNalwlse@nininazdasing
Tanal¥nisvn PD MddszaumanugnFaninau
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Iona-]sé'-“)éo Bhatt, R. H., D. N. Suthar, and J. R. Ukani. “Peritoneal

dialysis in acute renal failure in canines:

o ) ) A review.” Veterinary World 4.11 (2011): 517.
Bersenas, Alexa ME. “A clinical review of peritoneal

dialysis.” Journal of Veterinary Emergency and Cooper, Rachel L., and Mary Anna Labato. “Peritoneal

Critical Care 21.6 (2011): 605-617. dialysis in veterinary medicine.” Veterinary
Clinics: Small Animal Practice 41.1 (2011):
91-113.

15197 1 luTiuinnnisentntiunieuiidies (Fauilasain Cooper, 2011)

Tutiufnnsdonbasim it o s (Peritaneal dialysis)

BT e FEA e P e TR o g BUN = . g ... i
- o |
]S - WBIATHY T e

Paie | Time | Crele | Dwell Thwiflem | LHS | (e Taisd Tudsd vl wre | T wrrent Appesrasse | Dishaste | Celaslin Heparin [l 2 Vi,
LL 22 i L Emill dllnbyuaie MHalynate = T T nchange m rimaE (L] (mix Amalhr)
(mbmnie] | miwied vadmree |n | v nwi it Tl e 4 %) Amlwwie)

Aml] imall tmily
Comament .
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AOIUNEUNAU

1. dalapanisundanaunule

N. Peritoneal dialysis: PD

4. Intermittent hemodialysis; IHD

A. Continuous renal replacement therapy;
CRRT

1. gryndefindrann

2. falanaagniesifaaiunalnniedidlanag
1899184

n. ldldeAantsunsidunan

1. Tidwdeaudinanfeyuderesites
(Peritoneum membrane) LHWANA1911ANT
uaniasraadelunszuaidenltidnunag
Turiendnale

A. gianizde o asdanan

q. gﬂ%ﬁ@ n. wazde 2.
_dalanaagniesifsafuaisinanaeanis
anelan1etaviag

n. iayuilviastessznandan 2 dou Téun
Parietal peritoneum LLaz Visceral peritoneum
2. Mann1s8 19 lanet aei avaiuramiu
NANuAATUIAg 3 1WA (3-pore model)

A. Endothelium u??nm@'@qfﬁ@ﬁfmﬁmumgﬁ
wansinefuaaithsevildAansuanuasy
AnsRRauNALANANTL 3 36U Usznaudas
Large pores, Small pores wag Ultrasmall
pores

1. gryndefingrann

: i@imn@'miﬂgﬂs’fmL?{mﬁusﬁ’@ﬂq%ﬁﬁﬁum?
A9lAN19taeviag

n. nednglanistesiasiuzinlugiiave
Luaffin1zdninslnunadonluidens
(Hypokalemia)

1. giavieunaiifinnag AKI wieluse AKI
on CKD

-dalanatgnaenaaiuduneumenfadnd

A. 1A1 BUN 11nN91 100 AadnTuseindans
V3 Cr 4nnn9n 10 fadnsusendanslagd
Fnflalanunsonuiuaniay Uremic crisis 11
i

o nedl&nTaaTnnaziAiu (Volume
overload) delimauanasiUNNTINEINI a8
LALENI1NL TR NsdnelanIatesiasanans
AatgawAulg
AAUN1ININ178 9L AN T899 B

n. 7@ Peritoneal catheter RLuziNAa Blake
drain TUA 8 AARINAT MNATFULIMN
Yaanan 10 nlanfu wazauin 11 Aaalung
A11FLNINNG1 20 Alansu

2. N1997197 8RR TN Tui ek FaR Y
malalaeaide Guainniaidaditecio
FALNUITENT 19N & Lhe (Intercostal
muscle) ®19anATLUEeEEAe (Umbilicus)
3-5 IURALNAT 21978 Blake drain lHHANIS
danevieaglanszinnzilaanay (Urinary
bladder)

A. davfunigidenldriamanududulianile
N19E17AL (Hydration status) tduuan

1. gryndefindrasn

AalanagnsesiiaaiunssuiunIsuan

Waguinedelaludesia (Exchange
procedure)

A, dwsuLFunnstinandndlalugesiessionss
Auua bl 30-40 Aaansmeilaniy

2. 14 Cycle wsn pusti g endngla
Bunas 100 e fifusfauanld

A. daad Dialysate tdndasias (Fill) ldaan
dUszanns 10 w# udanetaslsiAnnnsuan
1waen (Dwell) 30-40 w7 waztlaesl¥lva

Vol. 35 No.2 July - December 2023 e



Veterinary Medicine Today

nauliifuidngeaesd@ea (Drain) ax Gravity
8N 20-30 W
3. gnianwizda n. wazda A.
7.4alana1qgnaasnaaiutesaninlunig
N1N178191AN9T 299 B4
n. dndlaanwuilnyminisdnaunigludasviag
' . . = o A =
8211971194 (Peritonitis) Y98N FANAEIANIY
Tude9ieaannnIzuILnIsanLaL (Peritoneal
fibrosis %38 adhesion)
= dl % 1 v [ 3 & |
2. anaeanN13analanietesiaaludndilae
ARNTHFANI9LAUAIUNT (Gastrointestinal
& o a -
surgery) #ranunfazldideuuinaannily
. . ¥ dl a 2

(Inguinal hernias) warldiaauL3nusial
(Abdominal hernia)
A. NufaulasaniTasasdunisqgnaiuaediile
980 (Tumor metastasis) bglaadenznieluges
e

o A
3. gnyndannanonn
8. dalananagnaasinaaiuAINAasnIARARIY
2YUINNNIININNTE NI ANI9T B9 DS

a . o dl
n. U9llun1qy Hydration status NNIULND
U3 lUN17US UM NI NT UL 199 Glucose
Tuenanelaniataarias

1
v =

1. JaU3NmT Dialysate NALAZRaN AN
Funnuwindu 100 waesidus anluwintuaas
A1)

A. NN9M994 Blood gas analysis WazA1 BUN Cr
BHNTRLYN 1-2 TUVBDANNANIHINIZAN 393
fl9F1 CBC uag blood chemistry Auaciglnd

1%

ANIEL

Zo )

Y
- NVNTRNNAITNI

e

alanainligndasnaaiudataisounlunig
AnNgvNNNganelan1eTasias

o®

n. 1HaA1 BUN anadiiiaa 60 — 100 Naansy

ARLATAMNT 198 Cr ARAILUAR 4.0 — 6.0

D

a o ] o &

AAANSTUADIATARNIANNNANANY FANAUFHTS
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qafenmeAdiniATL
q. W‘]_Iﬁﬂamq Severe hypoalbuminemia /U
AN Hypotension 1138 Anasarca WA
aunsninsials ldadudasien
v o A A o .

A. vindalengn ansiu viFaRinIsiImed Dialysate

o o v = d e
aanufluauaunin desgRuazilaeuvialu
4. 11e81n19IM19AdAinATRTaNA LN AR
VIN19ug ARl 1-2 41 WudnA1 BUN LAy
cr ladlaimnan

10. 4alanangnaasnaaiudaunsndaulunig

Mnsanelanetasiag

n. nsgasiuaslaiutesiasluriadnale visa
ViaWU viavga Dialysate retention vi7a Leak
11éfs Subcutaneous fuiToywinuldae
nis

1. N19¢ Hypoalbuminemia

A. N1 Peritonitis

1. gnyndaiinanaan
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Abbreviated Product Info (Bravecto Plus Reg. r\o 2F 2/63 (NC)

PRODUCT NAME: Bravecto Plus. QUALITATIVE AND QUANTITATIVE COMPOSITION: Each ml of solution contains 280 mg fluralaner and 14 mg moxidectin. INDICATIONS FOR USE: For cats with, or at risk from, mixed parasitic infestations by ticks and fleas, gastrointestinal nematodes or For the
treatment of tick and flea infestations in cats killing activity for 12 weeks. Fleas and ticks must attach to the host and commence feeding in order o be exposed to the active substance. For the treatment of infections with intestinal roundworm (4th stage larvae, immature adults and adults of Toxocara cati) and
hookworm (4th stage larvae, immature adults and adults of Ancylostoma tubaeforme). For the treatment of infestations with ear mites (Otodectes cynotis). When administered repeatedily at a 12-week interval, the product continuously prevents heartworm disease caused by Dirofiaria immitis. The product can be
used as part of a treatment strategy for flea allergy dermatitis (FAD). AMOUNTS TO BE ADMINISTERED AND ADMINISTRATION ROUTE: For spot-on use. Corresponding to a dose of 40-94 mg fluralaner/kg body weight and 2-4.7 mg moxidectin/kg body weight. CONTRAINDICATIONS: Do not use in case
of hypersensitivity to the active substance or to any of the excipients. SPECIAL WARNINGS FOR EACH TARGET SPECIES: Ticks and fleas need to start feeding on the host to become exposed to fluralaner; therefore the risk of the transmission of parasite borne diseases cannot be excluded. Use this product
under guidance and control by veterinarian only. SPECIAL PRECAUTIONS FOR USE: The following recommendations and precautions should be practices when using the drug. Special precautions for use in animals Care should be taken to avoid contact with the eyes of the animal. Do not use directly on
skin lesions. In the absence of available data, treatment of kittens less than 9 weeks of age and cats less than 1.2 kg bodyweight is not recommended. Treatment of male breeding animals is not recommended. Special precautions to be taken by the person administering the veterinary medicinal product to
animals This product is harmful after ingestion. Avoid contact with skin, mouth and/or eye, including hand-to-mouth and/or hand-to-eye contact. Do not eat, drink or smoke while handling the product. ADVERSE REACTIONS M\Id and transient skin reactions at the application site (alopecia, flaking skin and
pruritus) were commonly observed in clinical trials. The following other adverse reactions were uncommonly observed in clinical trials shortly after administration: dyspnoea after licking the site, hypersal diarrhoea, lethargy, pyrexia, tachypnoea, mydriasis. Anorezxia as
well as neurological manifestations such as tremors and ataxia have been reported very rarely after the use of this product based on post marketing safety experience. INTERACTION WITH OTHER MEDICINAL PRODUGTS AND OTHER FORMS OF INTERACTION Macrocyclic lactones including moxidectin
have been shown o be substrates for p-glycoprotein. Other products that can inhibit p-glycoprotein (e.. cyclosporine, ketoconazole, spinosad, verapamil) should only be used concomilantly according o the benef-risk 1t of the 1. SPECIAL PRECAUTIONS FOR STORAGE
Do not store above 30°C
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mMsFaanssuauoviudasUoalsnauBn
Intracranial Surgery in Epileptic Animals

unumie nezanaude”, Sty doatings’, Wnmen nATR', nuatun Band1a e
unAQgo

nnsannislsaandn (epilepsy) lutlaatiuilsznavlilfaanisitiadeunaniusgassainisdn
muqummﬁﬂLmzi”ﬂmﬁfé’fmmmmmmi wamusl,mgLL@’]’qﬁmﬂuﬂ’wﬁﬂﬁis\iﬁmma (idiopathic
epilepsy) Tuunansiinddnanme lasunisuilanda dadilaadensiiannisdna selil waNaNieIN24n
Aaein (refractory epilepsy) fillannaifinauld nsfaenssuasflumiidluniadeniitanisinem atnsls
Sanunnsdagnssuanasieinelsaandndpanuldfon luiaqmu "Luumfs’mﬁéﬁﬂu%’mmqu
unAiieadesiunnsdaanssulsmandndalsznenlidaantssy fiuneudaanssy n1sansenaat
gipnasniavinfannss suieagdlnsdefeaiunisldfintesnsedudulszamiaia nedlada waz
Tnawinia Sadudnmadenlunisineneslugasfiasesumania

14
P

AFIALY: N9AAENTTN [3AaNTn dued dadias

" Tewenunadninasmas ngamwaninas 10310 Uszindlne
) é’%’uﬁmmuuwm’m email address: paurn_tanhatai@hotmail.com
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unun

Tspandn Dawlulsaniassuuldszand
P [ 3 rd” = o aa 1 o
wuledasludndiaes AnatupunIndiansasi
AnilaemranaztadanalagdanAanaLa11894md
AL lUATUNITRULAYNIIYLABNAYY N19AANIT
Tsnandnilsznavulidaanismiasamaivnaes
o dl o % 1 o A 1Y
ansdn e inmswmedanldduniaaenlden
futnasinauunzan (Podell et al., 2016) asinals
o 2y 1y - 1y ] e
Annudazldlaasngegauzaldaiuinndanils

a v 1@ o A o 6o dl
TUALAD (polytherapy) LANEINARINIUIUNUN

1
=

da’ 1 o o = c @ e
NRafAasNWEn tAawLDa 29 wlafidumaagug
(Szelecsenyi et al., 2017) waz 30 wasidusiuas
4111 (Munana, 2013) asin13AnEINIRaNLNe

o o % Qdd‘ % 1 [
nnesnelsaandnsfefsan lawn nsdaLngs
anaalpenisfndouaasanasiiiluganiiinaw
dnaan N1991 disconnection Lﬁ@LLﬂﬂ@Nm'&"}u
Aaandnaanainanesdaudu N1InseuLdu

17rd1nana n1elaeiN aztnTuiingm ufu

N1SASIDIA:JOAISWDISAUN
ANOUNISAAasNSsUY

ARIUNNETAITNIIUNAUINNITARUNT TN
suldnarfunsinevizelyl wavadsdanadn
284n19N1AaeNgINTH NNz NaunNIg
Faanssudndazldiunisnsanaulniinaues
electroencephalography (EEG) %ﬁ‘ﬁﬁmﬂwu@ﬂ
LAz TUANDY ATIANTNANBIAIN magnetic
resonance imaging (MRI) aurAxNINN91 1.5
NEAT MIIANNIVNILIIANRIAE AR eEe
147 L1 magnetoencephalography (MEG),
functional MRI (fMRI), single-proton emission
computed tomography (SPECT) lkay
subtraction ictal SPECT (SISCOM) 1A
atinglafimuLAtasiiansiani i uesaneq
wanifsnadndsennlunsdnounne

n13M39a EEG v lalaanislddalnin
WReUNAsHz3andn scalp EEG (Luca et al.,
2023) uanslugiln 1 Taesiagneenduviaanaay
v a % . N . .
LA TzIHUEUN TN ILAAY interictal epileptiform
discharge (IEDs) Tawn spikes kAL sharp waves
Tuilaqiiueiadl wireless ambulatory EEG (James
etal., 2017) dndanunsnasuldunldszudnanag
~ aa o = o o )y
ATIALATHIZTLLAA LT UNNEINITINNdanAd s
funsn (video EEG) atinglafimunistinsinlam
andn lAglan1zatN9ENTin resection surgery
° Y = . A o =
anuFa9d seizure-onset zone NuNULN A9
5aald intracranial EEG @qiluniiafitiunnnsv
anfnanesvizaannelwileauasine lddamin
cortical surface electrodes (electrocorticography;
ECoG) (Hasegawa et al., 2002) 179 depth
electrode ﬁﬂgﬂﬁ 2
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5‘7./1’! 2 UAPNBIBLIN intracranial EEG e/ectrode lng A, B Uay C uanvannde electrode %uﬂwmmuumﬂwm a1 D
uansaue electrode wumwmmm‘liﬂmu@mmdmmnm77] (Hasegawa et al., 2022)

n13911 MRI analdnnwuanssaalsaiin
Unfresaneanazy wiseslsaursaiinluldses
TspfivinliRnan 9N (epileptogenic lesion)
daulsnandniidly idiopathic epilepsy ¥ia
non-lesional epilepsy £A4lis MRI 81aaznwsae)
TepfiiAnANINaINN2EN1E Fafumanyin MR
udanysatlansuam gL UeNNg
FnuazareRufuARnuly EEG 1dudnfy
epileptogenic lesion a81aldWa134191
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resection surgery (lesionectomy) 16 (Hasegawa
et al., 2022) fHafefivinunfiansanfaduladom
THun ?:H:anﬂﬂ’]ifafﬂ?\iwmum NATNaLAR
203n1785A VidauduAtladadunisiRu Wusu
uﬂﬂmﬂﬂﬁqﬁﬁm”ﬂ@mau Aad1adl Tuau
An13Ra 79N corpus callosotomy Tunsel
ﬁgﬂLauvLﬁ?fLLﬁ cluster seizure 7@ refractory status
epilepticus Alaifinawad LA intracranial

video-EEG ansinel (Marawar et al., 2018)
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4 - ¥

Wadszilusaalsanisauadiingnnsg
ABENTIINLAY AATUILIHURUNINTI9N I8N DY
nNTa9ENgaLsaNsae lawn complete blood
count, blood chemistry WA urinalysis daulu
griandanguinndn 6 daulil American Society
of Anesthesiologists (ASA) status FalLATEAL 3
49{ o dld dl v o o
Aulil gandaandas 19iannsmsaadnay
o a aa o o aa dl o
suladin Aasan19Fd@inen aaulnindala uas
BARNTITIIUATA LA F9:A28 (Warne et al., 2018)

JuaouMSsOVENEaU

1% o [ L4 ¥ a 1
nﬁ@m51um9mﬂu AT LARANTLAUNY
Mﬁﬂﬂqﬂﬂﬂﬂ%Uﬂ&ﬂi&Q@ﬁﬂﬂqﬁﬁﬂﬁl3 uﬁﬁ nau
Fuaneenaay Tanneunisseiuaauiansae
- 2 1 e . ] [ %
opioid Teun fentanyl #1798 morphine 94N
benzodiazepine 1an1inAae alfaxalone 141
v
WWQM@@@L%@@@W AINUUANANIILNITAAL
2017)
% = dISJ o 1
@ﬂgmw’]mmWVIﬁ]‘ﬂ\‘iLE]’W?%’J\??ZWJ’NH’]?Q’]\?EI’]@@U

Aae isofurane (Armitage-Chan et al.,

1&un Anudulafinaasilan systolic lasndn
80 NAALNATUIEN AAMINNITFULAZAINIZNT
Wurasrialalae ldn1sWad@esnissinaesiala
paulnfla videgainnamlArpa BN e
aandaiuluidaen (Spo,) Taelumasiiu
150 ASa/un lugdaiug lvey way
190 A¥a/uni Tugriaiugian avaiilsedalien
EtCO, liguiundn 45 Hadiumssan (m@@q"ﬁ'
30 - 35 HaaLumssan) ilegannazyinlgiAanns
2019)

SpO, HAnlisndn 95 wWefidus uazguugd

1 %
WnAuresAnNsuluaNes (Seki et al.,

LNUNANNTDIF19NEAITHAN L AN 95 B9An
Wsulast (Grubb et al., 2020)

NMISAASNSSUAQ&IUYODEOD
00N (resection surgery)

N19IARAIUIRIANAIRaNILLNaantTyY
focal cortical resection, lesionectomy W8
resection surgery lunsil mesial temporal
lobe epilepsy (MTLE) (Hasegawa et al. 2021;
Hasegawa et al., 2022; Asada et al., 2021a)

n199" focal cortical resection Tf@ 15y
N3t non-lesional epilepsy ?-N[;T@\‘lﬁﬁ'mgﬂ@mn
EEG Tme intracranial video-EEG %38
intraoperative electrocorticography L‘WI@
muummmmmm@@ﬂ (epileptogenic zone) Tmﬂ
mumumumuumwm ECoG mmmu
epidural Lummﬂmu dura UaUUNNT Wuial‘lzrf;l
(Hasegawa et al. 2021) N19911 cortical resection
wiivaantili partial cortical resection, gyrectomy
AL lobectomy N1911 partial cortial resection
Tugiauazuug M lalaang suction eadam
184 cortex aantUndauny pia mater @91n13
1 gyrectomy ABNNTAALEN cerebral gyrus Ly
en bloc eenliisdau nadtileaneanenuinmm
Wuaenldanaukensas sulcus (sulcotomy)
N1991N lobectomy 11 frontal lobectomy Wag
temporal lobectomy usn gyrus ﬂﬂmﬂwﬁuﬁ
N34 (Hasegawa et al., 2022)

daunstindanstinilsesilsn (epileptogenic
lesion) 38N91N13911 lesionectomy ABNNTHN
andaufiseslsaaantyl lesionectomy
agld@1uu structural epilepsy ?ﬂﬁiﬁﬂﬁl mesial
temporal lobe Town amygdala LkaY
hippocampus FanvlEiAnen 9N Aasn
AnaeiN9LTU hippocampal sclerosis (HS) AW
MRI agWUAN®OLE atrophy WAL hyperintensity
1w T2/FLAIR sequences Huiilu epileptogenic
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lesion TuLNAINIIHITUNY hippocampal
necrosis 1§ (Klang et al, 2018) uglugiinay
falddmianusiaunsany hippocampal atrophy
A dgj dl a da’ ¥ 1 o o A
M?@LH@\‘]@ﬂV]‘LIﬁ‘LQMH1® NI17HIRANT MTLE 1198
= 1 ' adad
214L38IN91 temporal lobectomy wiiaidu 2 95A8
anterior temporal lobectomy (ATL) LAy selective
amygdalo-hippocampectomy (SAH) Wildnazq
11389 1U4n1986 A temporal lobectomy Lilg
nsfnenlsnandnlugia wadudndwmaiian
o X | a JRp
ﬂ'ﬁﬁ‘el,mu@ﬂ‘ﬁﬂﬂﬂﬁl’ﬂﬂﬂLﬂW’]%‘ﬂHWQﬂQﬂﬁ‘MN?@E
T9A7 amygdala YEG hippocampus (Asada et
al., 2021a)

NIswida disconnection
surgery

NIAaLNITNINeAAN1TEId Yty ULTR
disconnection surgery TAwAn1Ivn corpus
callosotomy (CC) LAZNITNN multiple subpial
transection (MST) @uN@a3491 corpus callosum
Aa commissural fiber (bundle) ﬁ‘Lmﬁqm 9610
AYATILUINAINTANTENINANDIABINT 11991
CC viadarqnani1snszaa o seizure
activity ldfeaneatlansadny wiadunnssn
LAWY partial (anterior) 1radm total CC las

o ay 1 % a a 1
N19AALLL total HABANINANULIEANTATWLILE
Ny oo oA o 1y = ¥
AdeideFeeniozunsndeu natnanaalawn
epidural hematoma, hydrocephalus, maﬁmﬁ@,
deep-vein thrombosis 491481N19 disconnection
(split-brain) syndrome luauanadludansaze
0199 (Graham et al., 2016) 81N197U84 split-brain
syndrome luAuazLdnaa1n1sAe tuaunsauan
4 da o ooy _ y
Tedsresinedraduls ldaunsnausaangne
16 lupnuenlemqdadulng Inaennas split-brain
syndrome RlunuludnsAnn CC (Asada et al.,
2021b)
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Bagley et al. (1995) lAna11043avin
59l 11lm rostrotentorial craniotomy @a1tls
A = a)
lMALYUA corpus callosum n7altA durotomy
\ugdsiaguu hemisphere Auunile THgusn
|d| Y a dl v P
gRENAULUINAIY WANLLALEAY N dura UA9
retract hemisphere AUNTIANNBUINANS
1 A ¥ 1 o 1
aanlUn19 lateral aenaiunle Tdnnsundnenu
ﬂé’ﬂﬂ'ﬂ@m‘a‘ﬂﬂmﬂuﬂmmﬂ cingulate gyrus aan
1NN AMNUULLY corpus callosum aanAN
WUIENIAE periosteal elevator YER bipolar
cautery WAz aspirator WANLANLIaz N1
11 total CC WAKNAMTIANILNAINLINLNNFILNA
\lu partial CC (491 genu £l9p38t) HAUAIAN
N19%1 total CC griadain1sdnanasaeindaiay
o dl LK = v 1 [
AagLi 3 udd1RTHNTUNINTaUANNT LAdIU
dJ a a dl 1 o 4} 4
niainannmaiiaf ldd iy Tearunsauslals
mnbAnuInau agrelsimunisingn total CC
wa partial CC flapsidsslamilaeianzeasnag
nscleNnnsinAesn (Hasegawa et al., 2022)
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7117 3 umnan26 corpus callosotomy Tugiimiis Boston terrier 8¢ 6 T/ fitensandnaeen;

NN A ugas midline sagittal T1W MRI B3961UM14 corpus callosum 19 N8ERINLIA longitudinal UBNANBAIULN
(‘ﬁ?)fmﬁﬁ‘)' NN B U&eN intraoperative electrocorticography Wu9d bilateral synchronized spikes RIUNIN AT
ﬂ@uﬂ’)j‘ﬁ/ﬂﬁlﬂj‘i‘ﬁxl A C LL?WNYWLVMQ77/7’7£I'Z7J‘ix7ﬂx7f7’7§‘ﬁ/ﬂﬁlﬂﬁ‘§‘il N D LL@@G?‘ML‘HHQ’)‘M@GW)TFTZ\JEIH?‘?‘J\I WL
spikes anaN, desynchronized UASWLA right hemisphere (ﬂﬁ")?f\/ﬂ';‘dmﬂ) WUl (Hasegawa et al., 2022)

1N epileptic foci aglumLMUIgARY
Tda1u17071 resection surgeryiﬁ ANANANTOUN
N1 MST L‘ﬁlﬂﬁmmw seizure activity (Morrell
et al., 1989) laaN19uean horizontal fiber U4
epileptogenic zone Lﬁlﬂﬂﬁ’mmwﬁmmpm
epilepsy aanld vnl¥deanunsndnen vertical
columnar organization U84 cortex 131 watia
‘ﬁmmﬂwqwﬁﬁﬂquﬁ cerebral cortex ¥NgYN
FARNNLLLD vertical (111N1961A horizontal fiber)
L& auesazdagunsanaulfiflesandaud
a1Anylunn9v19uAe vertical columnar Lazan
A8 epileptic activity in1snszanadnyoyio
14 horizontal fier 1unan TaaldiFinnasing
dae 5 AaRiumslunisnszanadnyoynod (Lueders
et al., 1981) n13vin MST Mlalaanislddansn
(transector) adldludeauaaiiasn horizontal

connection luseay 5 NaALNATHLANN
v
epileptogenic zone WarFAALATU subpial gray
Lz o
matter indu AN 4
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3‘1_/17'1' 4 319894NBUEN19%11 multiple subpial transection (MST) A9INENY8N transector tip
WOAALAINUUITEN gray matter Ty MRI

Saito et al. (2020) KWAAIATNIINY MST fﬂ;mﬂuu?mmﬁmﬁﬂ AN MST puL3io0s
ELHQi‘I“ﬂﬁLﬂuI‘J‘ﬁ@wﬁ/ﬂ%@ﬂﬂ Tier I man #wulu ECoG lusasulinupauiindniinag
International Veterinary Epilepsy Task Force  szuuilszainsanieannisdn 49w EEG m3any
(IVETF) consensus i 2015 (LLam\ﬂum\‘ii’]\‘iﬁ interictal epileptifrom discharges UALAININ
1) Tagudeannyi scalp EEG wazszysiumis  n1svin MST Avenaazdlumaienvitdlugivas
w&a 711 transector MilAaNedIUTAINTL ﬁﬂ%@m‘ﬁ'izumwamﬂﬂﬁ@ﬁawm cerebral
AR NMUNTRdY cortex (ansziuandan  cortex

rostrotentorial craniotomy R399 ECoG Elu‘ﬂmﬂ“]

mson 1 1aaoincurinsddodalsnausn 1uoany IVETF (DeRisio
et al., 2015)

¥

SELALANNTRNY sayalszmuluusazszau

v
o

v 1
s IRdnaAaLe 2 Afaineiuasinatias 24 doTug,

81¢ 6 1AauDN 6 11, Nilsydf luasauaiailuaudn,

Tier |
AR NN ALsULlszanldnuANRAUNG,
A 1 a a
A99LA00 lHNUANNRRLNR
Narm99a fasting LAy post-prandial bile acids Si
Tier Il Una,
HaM99A MRI LAy CSF lanuauiianlng
. A . . = o
Tier Il WU ictal Y198 interictal EEG LL@AnNRIN19%N
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nIswaidanscod structural
epilepsy

Structural epilepsy A% aNdnMAAaN
WeBANIWIRANDEY WU ANRALNGWANLTA
Hevenluaues sussdniay Tzrvanaldenaue
waLlTANIUNNIURATN WANLINTINI89UNNT
Aaenssuiilainm structural epilepsy Tugriang]
"Yae N136FA structural epilepsy a1aluvnl
andnunglduinluvinisnsaa EEG wiafn
dquqaniiiiadnaanlisdas Tneannzetneds
ooy iAaaudnaeadie taundqu
984 hippocampus UANANNEN2AAEINTINFNEA
lunsdifiifinannnisdniguaasanasiiinann
oidnm il dnaluneia lunedmaunndiiy
LLﬁ'ﬁﬁ@lqusLMEU'WﬁﬂW?Vf’}ﬁ@ﬂﬂ‘j‘?ﬁ,\lLﬁ‘ﬂﬁ‘/ﬂ‘]:r%‘ﬂ‘ﬂ
sanluanasusinazldldAnmiennufaada
Auniazdn (Bagley et al., 1996)

nisns:qulauds:ainiona
(vagal nerve stimulation)

unisdenszualniinszsudulszamn
mm@'ﬁ' 10 Uiwnudne Genszualvinfides
aanunaznszfudulszamiaia vialfifiu vagal
sympathetic tone ﬁqamuaumiﬁwmﬁamﬂﬂﬁ
vaanszualniinluanes nalnnisvinemiiutiuen
dalailufinsruuidn weiidedndenaiinnig
yeurasarsantlazann Taun noradrenergic
AL cholinergic ﬁiﬁmmw synapse 15\’%&11&0%&
WATqT ﬁﬂﬁmuammﬁn%ﬁiu (Martle etal.,
2014) n1anaaedluguanudn nisldninsesu
Wudszamnialugialng atnnmilesiunis

1
o

Fninaanniamtieninlé (zabara, 1992) way

b

HeneanunisAnun lugriaandnuuuneaInudd
34 Wafidus a9vanuIugiialANILazAN

TUUINUAINIEN N RAaL 9HTIENATY MA9aN
Bun19ldesnetas 8 dUm (Munana et al.,
2002) Tpeig1119091 149938 non-invasive 1A
% e s
Lidasdeginsniuazuuudegineniuuuniag
Taanisuaanazdaasnsyund Wi ivusnoine
FAuE1e FUAY 3 1981 NINENIUNITANEINLLN
ATNIINTILAAAITNTLAZAIINTULIIUBINIT
nls (Robinson et al., 2020) d9un1361FnElq
gunsnldmiulasanszualwin (pace maker) 14
Tu19ne wuun1ag AanliAesduidausindn
Tun1edmaunme iasainaangsenlunisgua
= dl dl a dgj ,
LAZNANNNLAN LT R9I89N19FALTe (Martlé et
al., 2016)

MSWOIU (acupuncture)

arn1gdnluni1sunnedunuanzanda
internal wind syndromes %dLﬂ?‘ﬂuiﬁﬁum?
inaaulmvasaufivin gyl ldun Aeneld
Anensduuuunruauldld n19ifn internal
wind TumenisunneunuAniuaz g deai
ANRALNGY8Y liver organ 14 Zang-Fu organ
(Xie WA Preast, 2013) 3adasldaantsitase
A1NUANNI9UAY Traditional Chinese Veterinary
Medicine (TCVM) Tnsaunsnazilaninnues
a1n1einmau TCVM wuulvidnladelsidu 6 g1l
LUUA8Y (Koh, 2020) %uwimgmmuﬁ%ﬁ
nsAtadanazniefneisneiull wiazgluuy
anaazfiannisiadneiuie umansnuusaaiu
Rl& nsfnenfianiladuenaldds acupuncture
side Tui Na Tnsqadaduazutismusdniisng I
L

- Extinguish wind viaasuvisiigasan
wind 11 GB-20, Da-feng-Men

- Liver point u’?'ar;i’ﬁl,t,umﬁﬁwﬁmﬁu
i BL-18, LIV-3
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- Nourish blood WA LMLsATAENg
\aen LU BL-17, SP10

- Transform phlegm 14 ST-40

- Calm the Shen: PC-6, HT-7, An-Shen

- During seizures AaFuuUaRgas
ussmnennisdnlusnsRidn 1w GV-26,
Noa-Shu, HT-7

msilady S EuannnnsBuilada 1-2 A
sadaisaitiastulazunn 8-10 A%s ndean
thuflaannistnanasanunsoyin 1-3 Iraudansa
Lﬁ@mmummmmﬁm (Koh, 2020)

InsUUTUQ

Tug09AR9sETiiuNn Tnrwanns 15
Adndulatduateuinlunisdanisniozas
Fnluaia flesaniinsdunuieaanudusiug
i:udwfr«;aum?ﬂ‘ﬂimﬁ?{u-vmLﬁumm@-mum
(microbiota-gut-brain axis) lAAWLI141901UNT
fisnanel g5l fnafiaafunszusunisld
wEauszAUmadlaud s sreasnsdady
uNsEUNUNNENIALILAZANT e U s A NTa Y
waailse@an (neuroprotective factor) (Verdoodt
et al., 2022) ﬁﬂvlﬂzjummmﬁmﬁdﬁ N199ANST
nzmelngunisfimvisenisldinauiingg ay
aunsngaslidanisAaugunazaNdnl ATy
T iTadieuianld Tdun anvisuuualn
\wiin (ketogenic diet), nanlasdutinlawmn 3
(omega-3 fatty acid supplementation) LLaza111e
mﬁmﬁis\iﬁﬂlﬁﬁmquqﬁuﬁ (hypoallergenic diet)
anvsuuuAlaainfuensidlasusingly
Uinnuge Tafulsunasnuazansiulameslu
FuNnmN 3%ﬁLﬂuﬁ§ﬁﬂﬁuijuwémm
dmiuinmlsnaudnlueu antlsvasdiienssiu
nszuaunsldnasauresluinaewmsantelu
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WARUIZAN TAUNLINAINTDEUEIN1INAIANT
Py - o vaX A
detlszam wadlsramannnsanneul e
Tulnpawsreilasunn g lvduduunaanasany
AN (Danial et al., 2013) luxuaiiafaniluuan
duFuanuisalaaiin lown neabudiudnfagns
INL@Q@‘]J’MH@’N (medium chain triglycerides,
MCT) @anunnlusndunsninainiu a18190
Tduanligiaiulsznulinianauns vizedld
= o =3 = v
wanfudseniulugduuudaansos

nsaladuaiialewnn 3 ldun EPA uaz
DHA ﬁ@mauﬁﬁamm@?{uﬁwmLmﬁﬂi:mm
(neuron excitability) NN1TANHINLNGINITNAA
aN"3N Lo AR RsenaluLny wAaINNN9ANEN
”Luzgﬁmmﬁﬂ%@m Tnefansanludunanuiivag
ADNNULITB98IN13EN delinuANLAnEng
penailiTudFryssudnenauaiailasunse iy
1ialawni 3 AUNGNNAAEY

o a dl (] ¥ a
ﬂﬁ??ﬂﬂ?XW’]u‘ﬂWMW?ﬁ]uﬂV}iNﬂ‘ﬂl'ﬂ LNA

a = 5 Ay
NNVISHHUN Lﬂuﬂqﬂﬂ‘ﬂﬂi‘ﬁ@W?@WM’]?W1Nﬂ‘ﬂ

aaa o '

Winadgnsendusianie Aelugluuunsesu

%

A
a vy . . o dlazv o dl
dANNY (immunological) m@mg@ﬂﬂulum@

)

nzniuikanung (food allergy) vealugiliiiu
389 azilaignunsotesanavidaiuniuelar
29AUT2NaUUBI811"T (food intolerance) Tpea
4197119 axsanszAuliiinntsdniauneluy
$190"8 wAZAINARBN1NEEN e (Verdoodt et al.,
2022) %ﬂ&lﬂ@Lﬁlf;lf)ﬁ/‘]_lﬂﬂﬂ‘f@’mqﬁ‘ﬂﬁmﬁiﬂﬁﬂlﬁ

AagRuANadan1snInzdndslafininiin
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asJia:dosnd

dl o 3 d’l v
anRrannisinElsnandnaaawu s

A dl % & [ % ZI/
UINNALNIN LA NABIRd R 2elsAa N TN A
ARl AN AN NNAZUIABNIFTNEHIUAN

e o X A '

WU M IININTULTRE Tda1aziilunig
Aaengsn n1anszsdulsvainiaia nisiads
LAZINTULNU A LAAZNARATBINITARLNTTN

o = | o o o - = =
f9AL T UG MUN AN NTULRIL NN A9A2TANE
WnNnIulueunARada1ae9 idiopathic LAY
structural epilepsy laglan1zat1NENmATANIg
Aaanssy WATI8LNNAUNINTInTaNdRT LAy

v [ & 1 ngl’ =)

wrresdndaaluluauian wanaIniAa7sLan
FINN99LYANUINTAE NN AR ANAIATYNIN LN
Wnsdasnssusnenandnlana Iaaai3via EEG
MAULAZIZUINNITHIAALNATLY epileptogenic

1 1 A (] o 1 dl
zone tuldidenANdaLadausaalsanny lu

. . = | = = = =
imaging 2anliiieaasinafe A9Aasin1sANE
IAHLANLAZINNLUININNTAT9A EEG Tudmdlers

nmsgusielldae
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1. 1131 resection surgery aludasingwann
EEG 1fialaReazusiuthiign
n. Electrocortcography (ECoG)
9. Video EEG
A. Wireless ambulatory EEG
4. Scalp EEG
2. a1n1rinanndalafe non-lesional epilepsy
N. Encephalitis
1. Cerebrovascular accident
A. ldiopathic epilepsy
4. Hydrocephalus
3. nsvindasnssumaialaienaldidunsd
gnidulalaslianidudessansaa IVEEG
(intracranial video-EEG)
N. Cortical resection
. Corpus callosotomy (CC)
A. Multiple subpial transection (MST)
3. Gyrectomy
4.1193%1 corpus callosotomy (CC) Taln
lugndag
n. Anadnaa19nisnszatadynn seizure
activity lelflsannsilansading
1. N19911 total CC Tolsc@nininnisaduAx
dnAandn partial CC
A. NN partial CC ¥ nad1aumeetiaandn
total CC
4. Y114 spikes Tu EEG ellilisansianuns
5. dalanalliings L gnifesifanuiilesen
Tuauns
n. s FaLEesanluguasiilaniayinlian
dnunaldls
1. nssdaiiesenluguasanamiieansinly
Naandnanenasls
A, suviaiiesenlusuaddduiugaulenia
nNFLNACN
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3. wEanazendaiasanaanluindn Seanalin
andnle

.Vagal nerve stimulation (VNS) 4alanann

Qneiag

n. N@Lﬁlu parasympathetic tone

. ﬁqaLﬁumi?&'@ﬂsxmm noradrenergic LLag
cholinergic

A. AnunTnRaRTlAdE willugasaan

3. Wlunnsdanszualidnssfuduilscam
mum@'ﬁ 12

.n13dadNnEn (acupuncture) LHWNN9FNEN

ANNUANNITURINITUNN LHULA
n. s nneluwnuilaqiiy

2. NN lng

A. NNTLNNELEUAY

4. NTUNNTUHURZTUAN

- msadninundalagnsies

n. nsiladaitesnenlsaaudn azflifies
ALUUILAEAAS GB-20

2. 1{un12AILAN internal wind

A. Internal wind 1Agna8sFIANLRALNRY0
Kidney organ

1. nsfladavineSausnudalaldualivegni

dalasaluil Tuld Anwoizavisuuualaain

n. luduatinnga

9. 1lafiutFunnimn

A. AnsTulanIm B oumnunn
1. thaatiunans

10. Tnausnialafidunivaanlunissnsnise

andndale lu Aaadulsrandn
U =l a

1. lanuisAlaRin

1. i@3unsaladulawni 3

A. 191819198m (BARF)
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s1gvudasUos : Mo:loaonUSENUSIONUaNAODIN
IsArUBUSOLNS:QNINGoUNUIdUUS:aN

NITUNIT QIEINN ﬂizm‘m zgqa‘immmm , ARENT Li"ﬂ\‘i‘ﬂﬂﬂi’]ﬂ’ﬁ‘ , T1ANT KBINA
UNAQEo

atiadifia a1 3 1 Al Wnfuniednedaaniazlasanruianuiiouainadunau (cervical
hyperesthesia; CH) faurfugayidaannuidnluuiineiednmauarliamnsonsunianaiin nansa
Aaguninaduudmaninfawulyuivueusesnszgnainetndauiduilszam (cervical
intervertebral disc extrusion; C-IVDE) @wdwmz@ﬂﬁwﬁqmu@"ﬁmvi@uﬁ' 2 uay 3 dnfilaalssy
mﬁm:mLmuﬂizﬁuﬂimmﬁwmummmmmé’qm@umumrﬁi@mﬁﬂmmwﬁwmﬂ wsiiladsuan
unansldanasgrianduieannis CH fMB3uan dndagasldiunisinfninendeeinaiia ventral siot
decompression aMntudAdReLanesAanisinEATudaauneluAAIT 3 udannsrngn amns
uﬂqmlmaﬂmimﬁmmumximwuqumm@mL@'uem@ﬂ@um@wm@ﬁ@mm@ﬂ 11 1891udndilas
arfuifiniaue wiaaliRnN9e CH anntlaymn C-IVDE dedulsslomiundmunmedaulacnuinm
TeAneszuulszann

ATA1ATY: Cervical hyperesthesia, Cervical intervertebral disc extrusion, Ventral slot decompression

' patinAaengsy 19aneLadBdlan Anzdnaunnarans aiainalninede

? pannszuulszan lsanenunadndian Anzdnouwnmerans inansninuane At
° mMAdtAaeAans AusdRILNNeA1AnT inaInTiNuINeNde

: Q’%’uﬁmﬂuuwmm email address: k.chayatup@gmail.com
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naglaraniuianisinanaa (Cervical
hyperesthesia; CH) Ag m@mmummmi‘ﬁﬂﬁ
wnniiulidannnisgnnessududaiduian
(noxious stimuli) e luszsng Fedmiluanny
WuANUInmANeENFlszan (neuropathic
pain) ﬁmmmLﬁm%umﬂﬁmmimﬁmjﬁmzﬁu
T nrsnneruszuudszamfufannienig
(somatosensory system) AauUnald (Moore,
2016) dndilae CH azlasantsfuadnui@nuun
ﬂ@:@ﬂLL@zﬂﬁquLﬂﬂmﬁmLLmﬁuuﬁm"qﬂﬂ LAY
fnuanngAnssunisdudesiesizaniaiinain
ArnEANIAulanataNInAuNgUnAsaNAL
aNNsANALMEEAINSILaN e aARING
nszmn (Grapes et al., 2020) {51e91u0991TR
nsnfaeegiafiiniay CH wnfefenas 64.9
Ha1mna1N19a N YUINNAUIAINTEANAIAD
AaauTLLduLlszany (cervical intervertebral
disc extrusion; C-IVDE) &ndilaeiaziannistam
\NSEAeLLLBeTuaLTlEnsn2RaeIN2 CH
ﬂ°ﬁL?fu%q@;qLLﬁ@ziﬁi?umﬁﬂmmqmmmm
aNNNaENaRITiaaLE ARy (De Strobel et al.,
2019) ﬁmq’ﬂqaﬁﬁﬁmm CH a1n C-IVDE @il
faguiladaanisnnfaladeasnuausainszgn
éq“uquL‘ﬁ@ﬂ"ﬁm%mwmmmm:@ﬂé’uuﬁq‘ﬁ'
iAReunaTLKusTam sesudadilaaariul
Waue kNIl URINA 481192810113 CH AN
ey C-IVDE $au0483U1838n1949AN195NEN
n19% CH AagnisdnewuudszAavilszang
LU 2L LA YT URa LN s T ALY
C-IVDE Tneiinnsfinmnuuanisinenszesend 1 1
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B B

Js:0adadJos

o |

griagaRusiing a1g 3 T iwAddslane

Vi tuidn 18 Alanfu Hazuuuseniea
Tuszi 7/9 WhFunssnuniilsaneunadadidn
AZARILNNYANERT A¥NaINTINUITNAY
poatlgynideinisainemtieaindauaznau
L‘ﬁ@ﬁ’]ﬂ'ﬂLﬂg‘\iﬂﬁ‘zﬁ!ﬂé'ﬂﬁ‘/\m’]u’]uﬂd’] 2 1heu Ax
anpafiuauIsAaut19da uan Tlaiunsnuey
wauAE lAatn awsuauaniliniaaIniu
a1s armsniAutuulaedldusazuaneing
Lifulaflaziuasiuladaanuies Tnagqiia s
meﬁm@hqmmmﬂ'ﬁﬁmLfemr%\uwid]“uﬁwmﬁm
pantdenesuiuaiasauettonin 145
NNIFNENNINAUUTNARIENaABNLAL Carprofen
(Rimadyl®, Zoetis Co., Ltd., Thailand) 1u1a 2.2
mg/kg 9N 12 Falua 1flunan 5 41 annAainaw
usiennslslige

N1SAOS2DIUDAE

n1gmaas1aniaialiluarnisnsaanig
aaflstlandlinalng dAranuanysniaada
A 1 a = a 1 s a
wanLazATaANladinag luinueiUng n1snsoa
N9TTULLIZA N AEN RN ANUINFR T el
[ % =R o 1 QI v a
srAuNsAnsanauauesaduandaniuling
AU TNYNAIUEUA VLA UDILALLAUNTIF L6
Aludng ldwuannisdiue Tinuainisuneay
A4 LAnudandUfzevianeanstiuialng
A oA @ ] @ o Y = o
AD HULNG USEANTANARLALANATHEAIAN
ARAALIAT HAFaNITIAAaUlIaIARaN TR NATY
1Haa1ABIN53Y (muscle spasm) LAzAUNTZAN
(muscle fasciculation) WUUNAINITONDIILLE
AreAan guakansaIn1sieaduilaninundn
Unflagnaaidudauiinniainatineaiunie
N3dssuA NEALNENI9TTULLTE A I NAN
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modified Frankel score asgnanatluszau 1
(Martin et al., 2020) nan1sUsziludulszan
ANBINUINgUBRNTNaaiuAUN AL Tl a1
nsznwsumataldaiin lunudjisaanisnay
NALABIANUINAIENTTNIUANE A LU RF aNNg
Y A A
ﬂ‘itﬁ]‘l&‘l’]Lﬂ@@ﬂﬁﬁ (palpebral reflex) LazNIZaANEN
1 =® Q’J o ¥ 1
(corneal reflex) Tdg N0 AIAUN AL T a9
Taviennn lainutljisannismeundudniuimaes
. ) ) A o) ¥ o X
trigeminofacial reflex NS lunENTNeN NATNLUE
Tuuilddeaauuasyunivaasineanuiasiu
A nan19lssiiulizenvianiauaznimaaay
=l [~3 g a %// aa [ % |
AN T ULNATNINA HANITIHABUNINNININE
ANEN R entsdNLN1IALLALITE T BINNDL
909N3¥ANNDLILNINNITANAUNAIAABYIAUT 2
(C2) uaz 3 (C3) (3U7 1) dndilaelfFunisitiage
NNLANAREAQELATEIAF N NA L AUNNLELUAN
TR (Magnetic Resonance Imaging, MRI)
Uslunszgndundsdouainaiiailsvidiusasisn
INsznduUNAIaInaatNazlatn NN sagittal
T2-Weighted (T2W) (§1%1 2A) LAz AW sagittal
Short Tau Inversion Recovery (STIR) (gﬂﬁ 2B)
wan9saelsm extradural disc extrusion (111, 18

AAQLNAT x 5 NAQLNAT X 3 HARLNAT) ATALAYN

9 1
A A

NunInssladunaanFionigouineaes C2 way
dountinres C3 Aanuauziilu heterogeneous
with focal hyperintense ‘]_I'Q%ﬂtyw] chronic
C-IVDE 1im hydrated nucleus pulposus
extrusion (HNPE) Tmﬁl%wud%ﬁmé@ extruded
disc quﬁquﬁamﬁmwﬁu{f’] Taanaliiin
nrnadense 1 UnaIaINNI9A1Ra19LTII 0
Aananafiamaeaely il (right dorsolateral
direction) m@ummﬁuﬁ'ﬂ?zmm 20% W04ituA
ninfnlnsatesladunas fananalunin Axial
T2W (gﬂ‘ﬁ' 2C) WaNANE NN Sagittal MR
TAWLUNBUTRINTTANAUNAITENING C2 - C3
Aenaniwluszdutunang (Pfirrmann score 3)

(Bergknut et al., 2011) Feasiiindnfiseslsateq
ummmmz@ﬂﬂuﬁqm (disc collapse) AN
e 10 NP Jfunasuazanaududyynn
NN (signal intensity) ﬁ‘i’ﬁmlﬁmﬁﬂuﬁwmmm
nszgnAundepesuuiaudniedalsiannisn
LENLEEIRLLIATENINE NP waz AF Tt
daLau

asUuwansduoqe

qriadianis CH é@iﬁ”@mﬂﬁmm chronic
compressive C-IVDE aila HNPE LARRUNATIL
ladundslutdinusendnanszgndunds C2 uay
C3

NISSNUIIA:NISVANTS

FI9ULINUBINTFNELA1UDIETIAIFA AR
ladenuuunisineEuuudseAulszanasae
41159191013 udnildluntsinen 1dun
Methocarbamol (Manobaxine®, March
Pharmaceutical Co., Ltd., Thailand) a11m 30
mg/kg NN 12 Faluailananansiniainaeendns
Lﬂﬁ'ﬂ, Pregabalin (Lyrica®, Pfizer manufacturing
Deutschland GMBH, Germany) 1416 2 mg/kg
nn12 fﬁéfﬁmﬁfa@mmﬂ’]ﬁ‘ﬂ'm AL Prednisolone
(Prednisolone Olan®, Olan-Kemed Co., Ltd.,
Thailand) 2118 0.5 mg/kg N 12 Faluaiite
annsandudulszannuazinislfansasy
PCS0O-524 (Antinol®, MDMC Holding Co., Ltd.,
Thailand) 1 wAdgasedusaniuniseananss
AANNIAINIELAZANNALTLIIN NIATIAFARNIN
BIN1IUASLATLEINLFIBININAIAIRIRANTOLN
Ufuanauranisldan Prednisolone Liu
0.5 mg/kg FuazAe LA 0.25 mg/kg Fuazmsa
Tug 9 &UATT 2 WA 4 AINAIFL LA F BN
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Wmmmﬂaummmmmmqw CH MUt
TULIIUAY Funuennnsiadeiiaaaadnafies
209N17 L ATUENAABNLALLARE 08 A LAZATIANL
ANTaLARlasin alkaline phosphatase (233 U/L;
AUNG 11-162 U/L) agluinnaigandndnmian
foe A ntudnresdndilasdednaulalflsy
LLmumﬁﬂmmeﬁﬂhﬁmLﬁ'mmwl,mﬂtym
C-IVDE

MSIMIBHUNBUMSHIAR: AR AR NNET

NANTNNAN LAz sziRBIBIATaalsANNaY
o/ [ % dl dl b2 1 o/

@mﬂiz@ﬂmumwLmaumﬂﬂlmmiwamu

A 1NaT8anlan IaN1TA AT UNNAUIAY

nezgnludasinssladunds Aaadnaunng

ALY SN F AR i le s e E Tl nTaq
NNBUIDINTLANAUNAITENTNN C2 oy C3 Tag
fwmAtia ventral slot decompression (VSD) i
NM99ATEHZANNNNINT AFTNENILAZAINGIVDY
neeaNAuUNas C2 uay C3 saaldsunsutlszing
NANTNNINNTANE (HorosTM, version 4.0.0,
horosproject.org, Annapolis, Maryland) L‘ﬁlﬂ
nvupraulatednsatlnnszgn (slot) il
flalnsaladunas lnaweuandes slot Fagladiin
33% BIAIINEIIRATAIINNIINTYBINTEAN
AUNANLLEAZYIaY (Da Costa, 2017; Shores and
Mooney, 2023) $aNINANANTNAIMNANTRITE
slot 17;ﬁmﬁwm@lﬂmm@mnmngwmmz@ﬂ
AUNAY

gj 1 >3 [ & | o v 1

AunauMsHIan: dndilaugnanluag
Tuvinuauming tnaiaanasiyuduaynidatu
[3 ¥ = =K [ % ilnI/ % a
Wanuae EnmINART AN LAIANUANALITI 0L
AINANNNIINLALAFY NIl ALUANIFAA LYY
nanaglsianAassLAdauina1aINszANNI N9
pialilauiesnuniinsegnduansoaluinias 21
AL aNATNLUININATINTEUINNANA N LLS
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sternohyoid ko nanuLile sternothyroid 1N
Huileanaanan aaA8IUNT LAZ left carotid
sheath lunnefledraresanne Had1eiaduina
1 o ¥ 1 dl ¥ =K
HNAAMIELUNTA L EALN LT 1D UINTEAN
FUNAIFAIUATIAD LATZLENNARINLIES longus
colli NEanzluluaNINanInIzgNAUNAILTIAM
ventral tubercle 189 C2 waz C3 n3asinlllates
WUNAUIBINITANAUNAS (fenestration) aeluiie
lwes 11 W1udu ventral longitudinal ligament
LL@y annulus fibrosus (AF) mﬂuumu@mﬂmn
‘Iju nucleus pulposus (NP) aan ‘-Q’]ﬂuuﬂﬁ“ﬂﬂﬁ“”ﬁﬂ
Fumdatlates slot Adaviansanszgnatnviana
PUIALEUEUAUTNANY 4 HARLNAT UTLI
caudal endplate 9494 C2 WAz cranial endplate
. 4 v
289 C3 ANNIBLLIATEY slot Aivnanuuenldnau
NIENFALAD NIAHIUTUNITANAULNGLNEIWAT
avdn1rn bz dulszan (nerve hook)
dl v 4 a a
newnigevunszaniaean wWaane dorsal
longitudinal ligament tVaidnglnsaladunas (Da
Costa, 2017; Dewey and Fossum, 2019) a1n1iu
o o X o 40X, .
mAnTuINIsuNausasnsygnilaudlilludes
o o Y dl = 93 A v 1
AUNAIAENITTA LA AR N AR AN LA LA
wnausaanszgnaanaInTwssladunasauninag
annsnNasiutuEiaiuladundsdniaunuany
DINIINIAATUINNTUNAUTBINTZAN LA LN EIND
annuuiiukeuiiegaladuarndulfiavil
(subcutaneous fat graft) AiFua1Aa (AU
5 AaAAT x 10 AaALNAT) W199AgNAdtiLY
184 slot iNaaAnsEinnIziuaaiauladunds
1180 (dura adhesion) WazaAN134519 b N84
nszgnRFLdeAINaIanaun vt aunansn
2 aa a
AReNgNG
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wanisaaniunNiIssNnuInav
NISWIAQ

zgﬂﬂ@fi”umi@meﬁmmﬁﬁmﬁlwﬂ
afvnadadilagluilungn 3 fuitednAnn
a1n199ziuAnNaulanlazidngezdeniag
WNINFAUNAINITNIAR 4L lUAaNTAULAL
Ia5uenandannianasniaan morphine (M & H
Manufacturing Co., Ltd., Thailand) 0.2 mg/kg/hr
791U lidocaine (Union drug laboratories Ltd.,
Thailand) 2 mg/kg/hr kag ketamine (Hospira,
Inc., USA) 0.2 mg/kg/hr innsifuanaunnaian
amnn 4 %ﬁmmm:ﬁummL%uﬂfammﬂqzﬁﬁm
Tugag 24 Folueusnudenisindn Uszauifiug
LHARAFALAAANTUINENLELTB L AR A
Axany 15-20 W NN 8 #alus (Quandt et al.,
2019; Henderson et al., 2014) qﬁmﬁuﬁqmn
NNFINENAALNIFAR NITALNNIFANAIFDUAUDY
siadeuandeniniuargniuduiunsion ai
LAfuendfdaus Amoxycillin/clavulanic acid
(Clavamox®, Zoetis Thailand Ltd., Bangkok,
Thailand) 2110 25 mg/kg uay 2 ﬁ%\‘i ulan
7 41, Methocarbamol (30 mg/kg f?u@m%\‘l) i
ﬂmﬂﬂﬁmvﬁﬂ, Pregabalin 2111A 4 mg/kg TUaL
2 pe fouffu Tramadol (Tramada®, Charoen
Bhaesaj Lab Co., Ltd., Thailand) a11a 3 mg/kg
fuar 1 psaiesziueinistan Wunan 14 f}"u
WAL Prednisolone 1118 0.5 mg/kg T4ay 2 ﬂ‘N
eUITINBNNNENIALLT29 3 Sun aNnTTan
pnuANs e Tuuas 1 A%s 1faan 7 5 uda
TudaR 2 MEINSHNARARTINALNALAS
0.25 mg/kg TUAY 1 A%a 11987 7 Sunenann
dffadinnslfansiasusnen taun dandui
1, 6 kax12 (Neurobion®, P.T. Merck
TBK, Indonesia) 1 tdanadu, PCSO-524
2 updgasiady, Ginkgo biloba (Tebonin®,

Willmar Schwabe GmbH & Co. KG, Germany)
60 mg/kg AU way Aktivait® (Vetplus
Internatinal Co., Ltd Co., Thailand) 1 wALlgasiad
11T9N1TMIIRRARINNANIITNHIAUANIN 3 NAS
NIFHIFABINITNINTSUUUTZANNNENUIN AN
TndAssUnAieuus Tunuainislaainieanae
134'W'1_|mmarﬂé’mLﬁm"m@ﬁummﬂ ATNNTD
waumnaantalaainiaziiuauld guataauin
a v 1 [ dg/ )
ﬂ@ﬂ??NL‘LI’W“ﬂﬂﬁ ldnwuain1snanuiilasnAa
mf:rzmLL@zmmiwﬁ\w:uuﬂ?zmw%uﬂm:m
=) o 1 o % o

1981 1 Iudanisisn (aadluandeyaaiuayuy
MARlaLaasaIN1sRalnRrasdndlqanauLay
NRINIINEN “hitps:/bit.ly/3D5IF2F”)

asula:dosnd

[ § a

sziaun 1 mssziliuniazaims CH
waz C-IVDElugua : 119xe1n13 CH Tugiaiin
PUANNRNLANLNR LAANME A VA TYNINANAUAL
WINAS 1) Steroid-Responsive Meningitis
Arteritis (SRMA) i3 Beagle pain syndrome
2) C-IVDE waz 3) Cervical Syringomyelia 19
SRMA lulsapanuiatnAredssuunNANIune
THiAantsdnauretiaguladundsuazvann
wanusousauladundslaagianilos SRMA

a v =® o o dl

AU IMIIUan CH adtaaasiugiamdu
C-IVDE wssinnwunnazldainnisdniauyusinn
ladunaegansag uaznan1alainang1aeedng
1]98l SRMA dnWun1e neutrophilia with left
shift ka®19WLU polymorphonuclear
pleocytosis Musinladunds aniananiedqiail
pAtNdNAarnUAT IgA geaunsluiladunas

A d’ 1 dl aa o
wazluinentauduAnldlun1sidadalanuey
T9A SRMA aanannlsanivszuulszamaus las
(Grapes et al., 2020) dndilqasneiiiannis CH

1 an v [l a a a

Tdwuninefildsan ldnualuiadnsiniedain
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INENMIDANNNIN LI Rl A LT A
A77% SRMA Ag¥l C-IVDE Suunltiafazily
mmeﬁﬂ‘imﬂLﬁ@ﬁmimﬁquﬁum MRI L& a1t
winledadn giadiloyun C-IVDE wazlainuniog
Cervical Syringomyelia 5%?:1%1&&1&:&1%?1%
azdesiinnenmatinladundafiufuiitednasu
Lanuezn19zlsn SRMA daelnaunndadiloaidl
loy11 C-IVDE dniansanig CH tuannnaeu
FANINNG18IN1IN N TTULLTTAMILNSAG YL AE)
wind 1ilesanndadouszuineaunnladundsa
unadeln s dunasLTnanAetaaRailanna
{AaN17ANLAEuNe Aaan ldunaariasngn
Fundadaudy dnduag C-IVDE %ﬁ'ﬁm‘tmg
U3l MNausasnszgndauntindniainng CH
Fuanniavdnluanefidningseslsn C-IVDE #
UNBUIDINITANAUNAIA1ADAIUTNITNNLBINS
NILLANLAUINUTEIANY 8L LT LAL A

(brachial plexus) gﬂﬂmﬁm‘ﬂummwﬁu

N1399Aa48 C-IVDE Aaansninanased

o 1 a v o o
wnaeeiineatumealdaainlunisaglna
nsatadaiTynNeuseINszgNAUNAY 1Hagain
nMINLsatlIANNAUIAINIEANAUNAIADNANIN
(intervertebral disc degeneration; IVDD) WAZH
Autunanlalinunananudndndilaadilogun
C-IVDE anald wazrlun1eandurii C-IVDE a1a

1 Y a d? ¥ J dl dl

LalfAnauludasanuausasnszgnidananin
v@naliliuiu (Garosi, L. 2012) luanszinig
3tade C-IVDE annnw MRI a1dsnldiiiessy)
FILTUY TUNA LArTlHATa490alIANALTaY

o o 2 1 1 o =X ¥ a
nszgndunaslaazineusiuen sondeldiloziiiu
ANguusssaslsaladundsuazidulszainsinge
dl v Z’/ o 173 a a
Wanansollsals anmedelddsziluiAnianng
LAARUFART8Y C-IVDE Wiadaadsziluaauiamnnng
\Dnsfnansae Tnasialdseslsa cervical HNPE
lunn axial T2 MRI finazdsngiflu midventral
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extradural spinal cord compression AN MUY
s1l3191f1u seagull-like shape HAduATo
DAWLLLL hyperintense Waweuiy spinal cord
parenchyma VILL’&MMHWM @umﬂ\‘luﬁﬁ’i@
gaa1a9luTy extruded NP mﬂaummumm
aanunaiuladunas (Fenn and Olby, 2020)
o & d’ld dgl o 1
dndudaasaliniazainigFasauIuIunG
2 \haw 39l9A extruded disc Astsngiiu
heterogenous with focal hyperintense LULUNINW
T2W wazilaldmaliann STIR Wadiaannaw
Fryounnsladuluassninusinuseananafiwelesd
[~ 1 . D dl 1 at’) 1 !
Windn extruded disc flafdaunguunagunagau
=® 1 v a . .
aga7dingudaNdeynn chronic compressive
C-IVDE #iia HNPE Aduiusiudszdfmannnsg
CH MAnluad19sunauLAiEzess saalsn HNPE
dniiaanusasunteluvneuIednsegndunas
. . = = | e
(intradiscal pressure) dn1idasulllasaginedy
o 1 v a = dl a a

wauAuna lWiinsaeane1ANAALTIING AF LAY
1A NP tadaungaaulildstalnssladumnas
(Fenn and Olby, 2020) dndtlaadiiaseiniay
VDD sausfaangdasdaduiuiladeniiem
T9usnlHiAnNN9z C-IVDE 14 Taaiin1sdnsn

-

1adeNNAIUAUNITNIRINNATVAN LA BTG
chondrodystrophic breed ﬁﬁmmﬁlmﬁ@uﬁm
premature IVDD 1ANNN iN3120N1744A988NT24
814 FGF4 retrogene uwlasTuloy CFA 12 finelsf
\inNTaznIzanLAstliALUNRA skeletal dysplasia

v v
11 19enel

ludaunisatadauazAuniaiveing
AZIAAUTAIAINITRALUNATUNNINTILNIUALAY
ARLANNAINIHA UM LA AUNINATUTN TN
Tudmndilaasaiianadsiindndilaaatalloymd
. 4 4 \
Wutlszamanasi 7 £9191A2LANNITNIIY
gaanauilaluntin@naqn (Garosi, 2012) WAy
anafANNRAUNANIA UL A AN EUN 12 f9
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PINTIALANNINNIUTBIAUTN AN TNl Tae)
- Y ) 9 o
A9 UNTNNA DY ULz a AN d Ui 12
A 1 dl o 1 &
Jdlasetnadsramisantasiungaslszaim
unad C2 uaz C3 luduiheariu (Zimny et al.,
1979) mmLﬂmmuummuuwmmmﬂqmwu
1191ANLALIMNEIANN C-IVDE mﬂmmummﬂmm
Usea M MAUNAI C2 LAY C3 A1ANNANITNUFAANIT
NMaUTaddulszananaadun 12 luidananiu
soafitluls Denseiusee udndilansiaillals
NaunITATatiuTusaslsATaa NIl A LAY
dszamanassienannasannsnaglladuines
v o Aa dﬂl % 1 i’/ o U
faduiugiudesiumniulneuinaniusies
p3aaNgallNsANINa AU AR ainuLde 1y
30902183 UARINT MRI L3 0LANDILAY
ANLANBINNLANAE

[~} i [ %

sziAuNn 2 nesnu1 CH wuuilse
s o o o dld
AUlszARIaIMS: N139ANI9TNHI4TILNN CH
A7N C-IVDE dag] 2 wuanianan ldun nnsinu
wuulszAudszaasuaznisineAaan1sHsA
NM7ABNWRININNTTNENAWNNZaNTLdRSLe
waiaz A NIuaL TUILALANTULINEAIDINTS
FTUULUIZAMUANTBY AIINTULINUBINNTYNNA
= dﬁl dl ¥ A
Wearasidattassuulszainiazdanansun
NIN1TRUVBALA1T294R (Da Costa, 2017) N3
FneuuuilsrAuilsransennisiuunzaniugie
NszAUANIULINTaslsATlatAaEN1IaANNg
ANNNIAUUIALLLKNANNANY (multimodal pain

£ A ada o ]

management) Liun1sldavsansseiudansau
Aunanaaiiniinalnnisaangniantlonsnaiu
Fnae19enanliANAa1 NI TR AN LU LHANNANY
Tudnd laun aangu gabapentinoids
(gabapentin, pregabalin), ?;Iﬁﬂzjtu opioids

(tramadol, fentanyl, morphine), ﬂﬂﬂ@'m

non-steroidal anti-inflammatory drugs (NSAIDs),

#InNgH steroid, #1A1ULATING YN tricyclic

(amitriptyline) Way mﬂzg'u NMDA-receptor
antagonist (amantadine) (Moore, 2016) 214
Tdananlandaniuanaaianduiiie (muscle
relaxant) 114 methocarbamol L‘ﬁ@@mmmiﬂﬁm
Hanarei wanainigansiiieaiunildans
isnaiasneaaugldfuauanifeddaugas
ann13dnial Aueyyasascuarinilesnad
UsrgnlailFunadunnna 11y PCS0-524,
thiamine (vitamin B1), pyridoxine (vitamin B6),
cobalamin (vitamin B12) LL@:%ILL”] (Kerdwut et
al., 2016) lugauresinaniidasantan tEun
n1gnennwtnte nagiladn naslddlenauae
Lﬁ@mmezﬁﬂuumn@:@ﬂﬁwﬁq‘*ﬁqmmm
AN T UNeUIBINTE AN AUNAILAZANTALIFIIY
Faunisdensegiaednetien 2-6 ety
SLHLIIANTINAIMNN TN TN TAIL AL HAT
AF LLag ligament ﬁiﬁdjﬁlﬁﬂuwiﬂ (Henderson
et al., 2014) fansziudn ol dFuntssnen
wuvdszAullsraasnedanas 33 nHA19y CH
ﬁﬂ@‘u%wLL@zm@‘wumiﬁmma;w,m'%mm?@ﬂ
Tspunausanszanlsannielu 2 1 (Argent et
al., 2022)

UsziAudl 3 MssneIAEMINIGA:
Fmfilagl CH a1nAnY C-IVDE sefifliannisiinss
@171 T8N T i Tl T AL
ANNNTULIITBIBINNTILUULTLAINUNNT DG
anflufasldnisfneaten1sinsin mAlANIg
tFALALY C-IVDE Aaenaiianisnnsia VSD iy
Seiunludaqiumsnzamnsnidladnldufla
u’?‘mmummmﬂﬁz@ﬂ‘ﬁ'Lﬂuﬁﬂwﬂmmﬂma?q
aginalsfinNdasdnounndFaeailannay
sesfnszdannzunandauisniAstua nn1sENGa
! ﬂﬁﬁumu@fiﬂqzmﬂiu@"ﬁﬂa%"ﬂﬁtymmz
HAt1UNaNIAA (MABAAN, UABABTUNT, AW

1l32&7% recurrent laryngeal LWa¥ vagosympathetic
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trunk) UegASInUNI9zialalAURA9M9Y AN
FULRBARITLIAANN vasomotor autoregulation

NTUNIULULENFA LAZSNAEINTNENNUNUERT

mﬁmm preganghonlc umlateral Horner's
syndrome mmmumm?mmmmuummmmm
91N vagosympathetic trunk lu carotid sheath
gnsunauannginsninnsunanldanennga
(Rossmeisl et al., 2013) wananidalniy
@esnginsalinsunananasaanauinnIge
] N N val ¥

srungaNunglansas (hypoventilation) Taanmas
o e A

ARLLNNEAITIABNAITNENT endotracheal tube
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Cervical Hyperesthesia Associated with
Cervical Intervertebral Disc
Extrusion : A Case Report

Kannika Chayatup'’, Paprapoorn’, Valaiporn Ruangchaiprakarn?, Chalika Wangdee'*

Abstract

A 3-year-old male Beagle presented with sudden onset cervical hyperesthesia (CH)
accompanied by right-sided facial nerve deficit and inability to blink the right eye. Diagnostic
workup revealed cervical intervertebral disc extrusion (C-IVDE) between the second and third
cervical vertebrae. The patient initially responded well to conservative management with
analgesics, but CH recurred upon tapering the medication. Subsequent ventral slot decompression
surgery resulted in significant improvement within three weeks postoperatively. The dog was able
to discontinue analgesic therapy and remained free of recurrence for at least one year. This case
report highlights the clinical manifestation of CH secondary to C-IVDE, clinical practice approach
of diagnostic techniques, treatment planning, and underscores the efficacy of surgical intervention,

providing valuable insights for veterinarians managing neurological disorders.

Keywords: Cervical hyperesthesia, Cervical intervertebral disc extrusion,

Ventral slot decompression
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Introduction

Scrotal hernia is a type of inguinal
hernias that occur when the abdominal contents
or tissues protrude through the defects on the
abdominal wall enter the cavity of the vaginal
process and pass along the tunica vaginalis to
the level of the scrotum (Tobias and Johnston,
2012). Clinical signs range from painless mass
to develop signs depending on the affected
organs. These can cause life-threatening
iliness if the hernial contents become trapped
(incarcerated hernia) and compromised blood
supply leads to ischemic and necrosis
(strangulated hernia) even rupture of the organ
in hernia sac (Read, 2006). Diagnosis of scrotal
hernia was made by palpation and diagnostic
imaging to identify the hernial contents.
Herniorrhaphy is recommended due to the high
risk of strangulation occurring in male dogs with
scrotal hernia (Tobias and Johnston, 2012).
Intestinal resection and anastomosis is required
to repair a perforated site in case of intestinal
strangulation and/or perforation occur. In this
case, prompt management is essential to limit
serious complications from nonviable tissues in
strangulated hernia. In addition, postoperative
care is an important management part to
promote the recovery phase. In the present
case aims to describe successful
management and surgical correction of scrotal
hernia with colonic strangulation and perforation
in a dog and to inform using liquid enteral diet

after bowel surgery.

@ Vol. 35 No.2 July - December 2023

Case presentation

A 12-year-old Chihuahua castrated male
dog was referred to Prasu-arthorn small animal
hospital with a unilateral swelling on the left
scrotal region and a 3-day history of anorexia,
vomiting and diarrhea. The patient had
a previous complete vaccination and lived
indoors.

Clinical examination revealed mild
depression, slightly pink mucous membrane,
<5% dehydration, murmur heart sound, mild
increased lung sound, normal heart rate and
respiratory rate, abdominal cramp and pain
when abdominal palpated, systolic blood
pressure of 120 mmHg. Rectal temperature,
capillary refill time, and peripheral pulses were
normal. A swelling at the left scrotal region with
size 5 cm and firm consistency as painful,
irreducible and found a necrotic wound. On
the palpation, feces content protruding out of
the ruptured skin was noted. A scrotal hernia
with intestinal strangulation was suspected
(Figure 1).

Initial blood works showed leukocytosis
with left shift, thrombocytopenia,
hypoalbuminemia, elevated alkaline
phosphatase (ALP) and the others within
normal ranges (Table 1). Wound was sampled
for bacterial culture and drug sensitivity test.
A ventrodorsal and lateral view of abdominal
radiograph revealed presence of abdominal
contents extending to the inguinal area (Figure 2).
Based on the clinical findings and imaging
results, left scrotal hernia with intestinal

herniation and perforation was diagnosed.
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Figure 1. Unilateral left scrotal hernia with a feces content from a necrotic and
ruptured skin was noted (red arrow).

Table 1 Hematological values and  Biochemical values

Lab test Result Reference range
WBC (10" 3/uL) 27.72 6.0-17.0
Monocyte (%) 5 3-10
Neutrophil (%) 78 60 -77
Lymphocyte (%) 13 12-30
Eosinophil (%) 0 2-10
Basophil (%) 0 0-1
Band neutrophil (%) 4 0-3
RBC (10"6/uL) 5.26 5.0-9.0
Hb (g/dL) 12.8 10.0-18.0
Hct (%) 37.6 35-55
MCV (fL) 71.5 60 -77
MCH (pg) 24.3 20-25
MCHC (g/dL) 34 32.0-36.0
RDW (%) 12.2 12-15
Plasma protein (g/dL) 6.6 6.0-7.5
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Lab test Result Reference range
Platelet (10" 3/uL) 155 200 - 500
Albumin (g/dL) 2.2 2.7-3.8
ALP (U/L) 275 23-212
ALT (U/L) 34 10-100
BUN (mg/dL) 9 7-27
Creatinine (mg/dL) 0.85 0.50-1.80
Glucose (mg/dL) 103 77-125
Total protein (g/dL) 6.1 52-8.2

WBC = white blood cell, RBC = red blood cell, Hb = hemoglobin, Hct = hematocrit, MCV = mean corpuscular volume,

MCH = mean corpuscular hemoglobin, MCHC = mean corpuscular hemoglobin concentration, RDW = red blood cell

volume distribution width

ALP = alkaline phosphatase, ALT = alkaline aminotransferase, BUN = blood urea nitrogen

Figure 2. Plain abdominal radiography revealed radiolucent intestinal loops protruding

into the inguinal area (red arrow).
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Treatment/ Management

After stabilizing the animal with
intravenous fluid, urinary catheterization and
wound dressing, then herniorrhaphy was
performed under premedication with alfaxalone
(2 mg/kg, IV) as an induction and 2% isoflurane
during anesthetic maintenance. Preoperatively,
ceftriaxone (25 mg/kg, 1V), metronidazole
(15 mg/kg, V), carprofen (4 mg/kg, SC) and
fentanyl (4 ug/kg followed by 4 ug/kg/h as a
constant rate infusion) were administered.

The scrotal hernia was approached
through a left paramedian of prepuce incision
and the left inguinal region was explored
(Figure 3). A part of descending colon was

found herniated to the left inguinal canal with

colonic perforation at the location of ruptured
skin was noted. A 10 cm of affected colon
was resected and anastomosed by a simple
interrupted pattern using 4-0 polydioxanone
(PDS™II, ETHICON®) suture. Total scrotal
ablation was also performed. The surgical site
was irrigated with 1 L of normal saline solution.
After reduction of the hernial contents into the
abdominal cavity and returned to its normal
anatomical position, the hernial ring was closed
with 3-0 polydioxanone (PDS™II, ETHICON®)
suture using a simple interrupted pattern. Then,
subcutaneous tissues were closed by simple
continuous suture with 3-0 polydioxanone
(PDS™I], ETHICON®) suture. Finally, the skin
was closed using the cross mattress with USP
2-0 supramid (KRUUSE™) suture.

Figure 3. Left scrotal hernia exploration; colonic strangulation and rupture (red arrow).
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Outcome/ follow up/
monitoring

Postoperatively, the patient was
admitted and monitored for any complication.
During hospitalization, Intravenous fluid therapy,
antibiotics (metronidazole and ceftriaxone) and
analgesic drug (fentanyl as a constant rate
infusion) were continuously administered. The
measurement of vital signs, pain score,
systemic blood pressure, urine output and
blood glucose has been performed including
wound management and blood test. The
patient monitoring revealed normal vital signs
with transient bradycardia suspected from

vagally mediated, pain score was 1 out of 4 and

slight hypoglycemia was detected. Then a
dextrose-in-water solution was administered.
Water and food were withheld in 6 h
and 12 h respectively after bowel resection
and anastomosis. Then feeding was started
with a recovery diet in small frequent meals
(0.3 resting energy requirement, RER divided
to 4 meals). As the patient had signs of loss
of appetite, malnutrition and refused syringe
feeding, nasoesophageal tube placement with a
5-Fr feeding tube was considered the day after
surgery. The lateral view of chest radiography
was performed to verify the placement before
feeding was initiated with liquid enteral diet
(ROYAL CANIN® recovery liquid) (Figure 4, 5).

Figure 4. The lateral view of chest radiography confirm tube placement in the caudal esophagus.
Figure 5. Feeding liquid diet through a nasoesophageal tube.
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The animal gradually recovered from
complications. Post-operative monitoring
showed blood test results had improved. The
abdominal ultrasonography after 6 days post
operation revealed no evidence of
anastomotic leakage, ascites and peritonitis.
The bacterial culture from the wound swab
identified Coagulase-negative Staphylococcus
(CNS), Enterococcus spp. and Escherichia coli
infection. Although the drug sensitivity test had
not determined the sensitivity to ceftriaxone
and metronidazole, the antibiotics were
continuously prescribed based upon
improvement of clinical signs. The patient
presented complete recovery, normal
defecation and sutures were removed on the
13th postoperative day. The follow up showed

no recurrence of the hernia after four months.

Discussion

A scrotal hernia in dogs is an indirect
inguinal hernia in male dogs. Which is defined
as the protrusion of an abdominal organ or
part through a defect in the inguinal ring.
With indirect hernia, the abdominal viscera
enters the cavity of the vaginal process (Itoh et
al., 2020). The contents in the hernia sac may
include the omentum, uterus, bladder, small
intestine and colon (Fossum, 2018), (Itoh et
al., 2020). Omentum was the most reported
common content in the hernia sac (Waters et
al., 1993). The herniated organ may become
trapped because the vaginal process narrows
considerably at the relatively inelastic inguial
ring and the blood supply may be affected
and causes complications such as bowel
obstruction and strangulation (Tobias and
strangulation, the physical distention of the
bowel wall results in decreased perfusion. This
can lead to full thickness wall ischemia and
subsequent perforation, peritonitis and sepsis
(Long et al, 2019). Inguinal hernia can be
diagnosed with complete physical examination,
identifying the abnormal local signs, using
abdominal radiography and ultrasonography.
The bacterial culture of the fluid from the
abdominal cavity may be performed to
determine an appropriate antibiotic to treat
peritonitis. Surgical management of scrotal
hernia in male dogs, herniorrhaphy and
castration is usually recommended in all
symptomatic patients especially if the hernia
causes pain, severe symptoms or serious

complications (Read, 2006), (Tobias and
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Johnston, 2012). An assessment of the viability
of the tissue in the hernia sac was significant.
Once herniated intestinal perforation occurred,
urgent surgical repaired with intestinal
resection and anastomosis was required
(Jahromi et al.,2009).

Complications may occur after surgical
repaired include wound dehiscence, incisional
infection, hematoma, peritonitis from leakage
or necrosis, ileus, recurrence of hernia or short
bowel syndrome (Fossum, 2018), (Tobias and
Johnston, 2012). In addition, in some cases
systemic inflammatory response syndrome
(SIRS), sepsis or septic shock and even death
may be present. In this case, aggressive fluid
therapy with crystalloids, colloids and
antibiotics will be indicated (Read, 2006). The
patient would be closely monitored during this
time in the hospital. Following bowel surgery,
diets restriction in either volume or type of
food will be concerned. Dietetic feeds include
clear liquid, nutrient-dense, high protein, high
energy and low fiber is recommended before
diving back into a regular diet to provide a
concentrated energy source upon limited intake

(Zoran, 2003).
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Conclusion

This case report aims to describe
successful surgical correction of scrotal hernia
with colonic strangulation and perforation in a
dog and to inform using liquid enteral diet after
bowel surgery. Perioperative hypoalbuminemia
is a risk factor for postoperative wound
complications. The careful monitoring and
nutritional restoration are key elements to
promote wound healing, recovery and bowel
function. Prognosis of this case was evaluated
to be good due to the absence of intestinal
leakage and no recurrence of hernia in four

months after the surgery.
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Perforation of colon secondary to the strangulated
scrotal hernia in a dog :
A case report

Chanakarn Cheepborisuttikul', Keerati Skuna"’

Abstract

A 12-year-old Chihuahua castrated male dog was referred to Prasu-arthorn small animal
hospital with clinical signs of vomit, diarrhea and a unilateral swelling on the left scrotal region. On physical
examination, An irreducible and painful of the swelling with a necrotic and ruptured skin was observed.
A diagnosis of left scrotal hernia with colonic strangulation and ruptured was obtained by abdominal
radiography and surgical exploration to confirm final diagnosis. The blood sample was obtained for
hematology and clinical chemistry prior to surgery. The blood results revealed leukocytosis
and hypoalbuminemia. Herniorrhaphy, colon resection and anastomosis and total scrotal ablation were
performed. Fluid therapy, antibiotics and analgesic drugs were prescribed. Possible complications after
surgery were observed during hospitalization. Nasoesophageal feeding with liquid enteral diet was used
in small frequent meals. Postoperative monitoring showed leukocytosis had improved. Furthermore,
abdominal ultrasonography revealed no evidence of anastomotic leakage, ascites and peritonitis. The
dog showed gradually recovered with no gastrointestinal signs. The sutures were removed on the 13th

postoperative day. The follow up showed no recurrence of the hernia for four months after operation.
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- Feline leukaemia

e 13 Feline Calicivirus 2 aoWwus

e ansnnaunuinBu Non-adjuvanted dmsuuudsusv
Boehringer Ingelheim Animal Health France SCS 1a

laun=adouwn 2FE5G6(B)
Tsoa st S wuLSLTEnE ST 5 B[}Eh ri ngr
“AgndensaluunntkierowsuAneeuuasdiounn BiGGmiuntEiomhEn 0N NS U S SN A0 || I lh 3

tuaynaluunas ua2- 226/ 2566



fffff

:nsa*.sE‘tmuwnﬂijs:naumsu’uunTsném:im{uUsunMnﬂ

ISSN 0857 - 8214





