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Computed Tomograph(CT

[*19 E\_QOQKER SPANIEL|012Y|M ROYAL_AIEIIIE/IAL IISI/IIEPI.CA,L CENTER

E |

O stima CT660
Acc:09000000105644
Srs:801

Ex:Ma Y 06 20ZImg:20

202200433
2022-05-06
16:44:53
Volume Rendering No cut
SL:0.63

cm
No Imag

sp

F.

<
Do

1/0,

+
+

= 40

No VOI
kW 120

531

1

a0 MU Mmac
5
L

=
0,
0

O,6mm 0,531:1/0,62sp

= 40

Zoom : 195.12%
o D WL : 128
400 L = 40 WW : 256

. Bmm

DFOY 20
TND/

0
A

Yolume
S




- W9} S E T2 B0 BN} fs

- HAIER %"é‘o/ cferet 2t e Z 2t 7F5(Axial, MPR, 3D)
- GHALAIZIO] #rf

- &Eetof Py HE MY

- TN Hate Mol o2

- OfF ) ZQ
Iﬁb’/ o O ’—E:/ _LL/_LOI_

ot my




Magnetic Resonance Imaging(MRI)

[*]<£MALTESE|013Y|M KAMIC
~202111686 SIGNA Creator
2021-09-13 Acc:06508000000350951

14:32:34 Srs:4
Img:10

SL : 3.50(sp4.10
SPiz=5.94
PP:HFP

Mat 380 x 210

FoV 130 x 130

RC HD TRknee PA

AC 5.000000

SE|FAST_GEMS

FA 160 Zoom : 195.12%
WL : 1575
WW : 3151

[*]5+%MALTESE|013Y|M KAMIC
7202111686 SIGNA Creator
2021-09-13 Acc:06508000000350951
14:52:07 Srs:9

Img:8
SL : 3.00|sp3.60

R I SPiz=1.56

PP:HFP
Mat 320 x 256

FoV 160 x 160

RC HD TRknee PA

AC 5.000000

SE|FAST_GEMS

FA 160 Zoom : 195.12%
TR 2881 WL : 1644

TE 118 WW : 3288




x B} 2
g/qwqw

0>| R

=
=2x
= OFAH/
O O

- ZApAIZI0] 2t
- Tote] N

- ZH/280/ 0/

- O} B2

- WTREEZS BY g







S8 1

m Maltese, CM, 7Y, 5.8kg

m CC
- BjZol Bolsfof HEISE LN



[*]SMALTESE|008Y|M
A202101009
2021-08-10

16:51:29

SL:1.00
SP : -26.54

PP:FFP

TI 1095 ms
kV:120.000000
mAs:8

ROYAL ANIMAL MEDICAL CENTER
Optima CT660
Acc:06602000000098449

Srs:801

Img:49

Zoom : 191.99%
WL : 40
WW : 350

[*]SMALTESE|008Y|M
~202101009
2021-08-10

16:51:01

SL: 1.00
SP:::-4.56

PP:FFP

TI 1095 ms
kV:120.000000
mAs:8

ROYAL ANIMAL MEDICAL CENTER

Optima CT660
Acc:06602000000098449
Srs:800

Img:38

Zoom : 191.99%
WL : 40
WW : 350




[*]SMALTESE|008Y|M
7202101009
2021-08-10

16:41:58

SL : 1.25|sp1.25
SP : -308.25

PP:FFP

TI 1095 ms
kV:120.000000
mAs:11

ROYAL ANIMAL MEDICAL CENTER
Optima CT660
Acc:06602000000098449

Srs:3
Img:74

Lung Window Axial Image

Zoom : 191.99%
WL : -700
WW : 1500

[*]=MALTESE|008Y/|M
~202101009
2021-08-10

18:14:42

SL = 1.0Q

EIPAH0[00000

ROYAL ANTMABNISp) (/A E/= NI

Lung Window MPR Image

Optima CT660
165602000000098449
Srs:750

Img:41




Bronchial lavage




m neutrophilic inflammation, bacterial and fungal infection.
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Clinical features and
Diagnostic imaging findings of
Unilateral extraocular myositis

In two dogs

ro



Vet. Pathol. 26:510-512 (1989)

BRIEF COMMUNICATIONS

Canine Bilateral Extraocular Polymyositis

J. L. CARPENTER, G. M. SceMiDT, F. M. MOORE,
D. M. AvgerT, K. L. ABrAaMS, AND V. M. ELNER

This paper reports a bilateral polymyositis restricted to
extraocular muscles, a pathologic change not previously re-
ported in dogs. Two unrelated dogs manifested a distinctive
syndrome of acute bilateral exophthalmos with extraocular
myositis, confirmed either by surgical biopsy or by necropsy.
One dog treated with corticosteroids showed a rapid reso-
lution of clinical signs. The other dog was euthanatized and
necropsied. The clinical and pathologic findings are reported
for these two dogs and five other dogs with identical clinical
signs and response to treatment with corticosteroids.

Case 1

An 8-month-old, crossbred, male Golden Retriever was
presented at Angell Memorial Animal Hospital for bilateral
exophthalmos of 5 days duration. Physical examination re-
vealed bilateral proptosis that was more apparent when the
dog was alert than whcn he was inattentive. The mtraocular

phocytic infiltrate. Foreign it
amination with polarized lig

Both necrosis and regenera
changes evidenced by centr.
plasmic basophilia. Necrotit
philic, granular, fragmented
crosis was revealed clea:
hematoxylin stained sections
within areas of inflammation
sections stained with Masson’
No abnormalities were obs
vessels, nerves, or within gl

Occasional, small, randon
trated by lymphocytes, plas
sionally eosinophils were obs
in one focus in a trigeminz
compatible with nematode la
pharyngeal nodes had follicu

pISSN 1598-298X /eISSN 2384-0749
J Ver Clin 33(1) : 62-64 (2016)
hutp://dx.doi.org/10.17555/jvc.2016.02.33.1.62

Joumal of
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Extraocular Myositis in a Golden Retriever Dog

Sukjong Yoo', Saejong Yoo*' and Hwi-Yool Kim*'

Yoolim Animal Clinic, Seoul 137-909, Korea
*Department of Veterinary Surgery. College of Veterinary Medicine, Konkuk University, Seoul 143-701, Korea

(Accepted: December 16, 2015)

Abstract : A 6 months old, 20.5 kg female Golden Retriever dog was presented with bilateral exophthalmos and no
protrusion of the third eyelid. Based on the patient’s history, clinical signs, physical examination and ophthalmologic
examination, extraocular myositis (EOM) was diagnosed. The exophthalmos was reduced after 7 days and disappeared
after 14 days of corticosteroids treatment. Discontinuation of corticosteroids treatment can lead to recurrence of EOM,
but in this case there was no recurrence for 2 months. This is the first reported case of canine extraocular myositis
in Korea.

Key words : extraocular myositis, golden retriever, dog.



Myositis

- Muscle (myo-), Inflammation (-sitis)

- Single or Group of muscles

- Group of muscles (masticatory muscles, extra-ocular muscles, polymyositis)
- Non-infectious, immue-mediated disease

Pterygoid
74/ (medial, lateral)

Dorsal rectus

Lateral rectus

\\Digasmcus Ventral rectus

(rostral) Retractor bulbi

Figure 1. The muscles of mastication. (lllustration by
elicia Paras)




Extraocular muscles (2| 2t

Skeletal Muscle Fiber
Mitochondria
~ 3 Myofibrils
Sarcolemma

Dorsal rectus

Retractor

bulbi
Dorsal

Ob“que Nucleus

Terminal cisterna
Triad

Sarcoplasmic Reticulum

Medial

rectus

-\\Optic

nerve Annulus of Zinn < —_— l = ——?—i
- - S\ Superior oblique

Ventral
oblique

Medial rectus

Ventral rectus
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Modified from Prince JH, et al. [1960]: Anatomy and Histology of the Eye and Orbit in Domestic Animals.
Charles C. Thomas, Springfield, IL.)



Extraocular Myositis (EOM: 2|2t &)
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RARE

Larger Breed (Golden Retriever 2008)

Young (ém-2yr)

Female

Exophthalmos without 3rd eyelid prolapse

Lateral strabismus, Chemosis, Conjunctival hyperemia
Mostly bilateral -> “Startled” expression

Autoimmune disease

Unknown pathogenesis

Painless
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DDXx

1. Masticatory muscle myositis (MMM)

Bilateral
2. Graves' disease (Hyperthyroidism)
3. Retrobulbar space occupying mass Unilateral
: Tumor
: Abscess
: Hematoma

: Zygomatic salivary gland mucocele



1. Masticatory muscle myositis (MMM)
: 2M antibody assay

: Muscle biopsy

: Trismus




2. Graves' disease (Hyperthyroidism)

Trachea

Thyroid Gland

Thyroid Gland of Dog

Source: PetsAdviser




3. Retrobulbar space occupying mass
: Tumor

- Abscess
: Hematoma

: Zygomatic salivary gland mucocele




Treatment

. : 1~2 mg/kg
el : : Bid for days or 3 to 4weeks
UL UL LR AR LR | & . .
HYe al ~ :tapering dose over 2 months

: Azathioprine, Dexamethasone



CASE 1

: Standard poodle

: 3Yrs

: Castrated male

: 2 days

: OD Exophthalmos, strabismus
: Painless

: STT, IOP normal




Ultrasonography




CT (soft tissue window/Retrobulbar space level)

Medial Rectus m.

Dorsal Rectus m.

Viedial Rectus m.

ateral Rectus m. ’

Rt

Dorsal MPR

Transverse view



CASE 2

: Miniature pinscher

: 6yrs

: Castrated male

: 3 days

: OD Exophthalmos, strabismus
Chemosis &

: STT, IOP normal




CT (soft tissue window/Retrobulbar space level)

Medial Rectus m.

Rt

Dorsal MPR

Transverse view



CASE summary

CASE
Breed
Age
Gender
Eye (Affected)
Duration (Days)

Clinical signs

Treatment

Outcome

Standard poodle
3Y
Castrated male
OD
2

Exophathalmos, ventrolateral
strabismus

Prednisolone 1 mg/kg bid for
14 days, gradually tapered
giving a total of 6weeks of
treatment

No relapse (4 months)

Miniature Pinscher

by
Male
OD

3

Exophathalmos, ventrolateral
strabismus
Chemosis, 37 eyelid prolapse

Prednisolone 1 mg/kg bid for
14 days, gradually tapered
giving a total of 7weeks of
treatment

No relapse (15 months)




DISCUSSION

1. 7| & 215 1t9| Xo|
: Bilateral vs Unilateral

: Female vs Male

: Large breed vs Small breed

: 3 eyelid prolapse

2. CT advantage
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Uncommon cerebellar disease

-Late onset cerebellar Abiotrophy
-Hypoplastic cerebellar Nodulus and Ventral uvula
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The cerebellum

The cerebellum is the head ganglion of the proprioceptive
system.

Comprises just 10% of the brain’s volume but contains at
least 50% of its neurons

The function of cerebellum is to smooth and coordinate
motor function for posture and movement.

Cerebellum receives subconscious proprioceptive
information from the body, limb and head.

The sensory input is used to modify and coordinate muscle
action for posture and movement



Primary fissure -

Culmen

Cerebellar cortex

Arbor vitae

Central

Lingula

Dorsal recess of the
fourth ventricle

Fourth ventricle

Declive

Folium

& — Tuber

e — Pyramis

. Ccrebellomedullary cistern

?7 Arachnoid trabeculae
|

Uvula
Nodulus
\\‘ ~— g
T .~ Myelencephalon
TR <4

——~— Uvulonodular fissure

Veterinary neuroanatomy a clinical approach. Christine Thomason, specimen courtesy of

Mr. Allan Nutman, IVABS, Massey University




Anatomy & physiology

Vermis
Hemisphere -
Fastigial nucleus -
Interposital nucleus -
Lateral nucleus -
Flocculus -
Ventral paraflocculus
Lateral aperture

Fourth ventricle
with choroid plexus -

Myelencephalon -

Veterinary neuroanatomy a clinical approach. Christine Thomason, specimen courtesy of
Mr. Allan Nutman, IVABS, Massey University




Anatomy & physiology

A

Molecular layer ——=

Purkinje cell layer ———= Molecular layer —
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Efferent fibres from cerebellar cortex are from Purkinje cells.
Purkinje cells are inhibitory and majority synapse on cerebellar nuclei, inhibiting them.
Cerebellar nuclei forms majority of efferent fibres from cerebellum, facilitatory to motor system.

Thus loss of cerebellar cortical output usually results in excess UMN activity



Anatomy & physiology

Vermis Cerebellar hemisphere

Lingula
Central
Culmen
Primary fissure
Declive

Folium

\_— Tuber

Pyramis
Uvula

Paraflocculus

Uvulonodular fissure

Nodulus

Flocculonodular lobe Veterinary neuroanatomy a clinical
approach. Christine Thomason

Midgreen=spinocerebellum: comprises most of the vermis and paraflocculus. Major
spinocerebellar afferent tracts terminate and coordinates truncal and limb movement

Dark green=vestibulocerebellum: flocculonodular lobe. Receives input from, and functions in
conjunction with, the vestibular system to regulate equilibrium/balance and posture.

Light green=pontocerebellum: comprises the lateral hemispheres and caudodorsal vermis of the
caudal lobe. Receives cerebral input via the pontine nuclei and regulates skilled movement.



Anatomy & physiology

Motor cortex

Basal nuclel —

Efferent connections to
pyramidal and extrapyramidal
motor nuclei

Vestibulocerebellum

Vestibular nuclei

Spinocerebellar tracts

Olivary nucleus

~— Extrapyramidal UMN nuclei

Corticopontocerebellar tract /

Pontine nucleus

Veterinary neuroanatomy a clinical
approach. Christine Thomason




Anatomy & physiology

Veterinary neuroanatomy a clinical
approach. Christine Thomason

Postural platform



Cerebellar dysfunction

Cerebellar lesion

-Inadequate processing of incoming proprioceptive
information—> subconscious proprioceptive deficits

-Inadequate output for modulating motor activity->
excessive motor activity



Cerebellar dysfunction

Ataxia. Uncoordinated movement of trunk, limb, and neck. Reduced
processing of proprioceptive input to cerebellum. Cerebellum doesn’t
know the position and state of body parts and can’t coordinate postural
and locomotory m.

Dysmetria. Abnormal rate, range or force of movement. Can’t monitor
subconscious proprioceptive input during movement, failure to regulate
the rate, range, and force of movement.

Spasticity. Inadequate inhibition of UMN leads to excessive muscle tone.

Tremor. Failure to coordinate activity of the contracting agonist and
relaxing antagonist m. acting

Vestibular sign. Inadequate vestibulocerebellar function results in
reduced output from the cortex of vestibulocerebellum(inhibitory
Purkinje cells). Usually excessive activity of the vestibular nuclei in
brainstem.

Menace responsive deficits. Normal vision. Visual pathway connecting to
CN7 nuclei for blinking via corticopontocerebellar tract or due to failure
of cerebellar facilitation to forebrain motor cortex



Vestibular system

Vestibular system is the neural system that sets body equilibrium or balance.

Stimulate ipsilateral extensor m. activity, inhibit antagonist m. and
contralateral extensor m. in limbs, trunk and neck via UMN spinal cord track.

Rostrally causing extraocular m. contraction for eyeball position and
movement via CN nuclei I, IV, VL.

Send cerebellum about head proprioception for modulation of subconscious
postural m. activity.

Send cerebrum about head proprioception for conscious awareness.

Connect to vomiting center of brainstem reticular formation



Veterinary neuroanatomy a
clinical approach. Christine
Thomason

-Peripheral component: vestibular component of inner ear
-Central component: vestibular nuclei, vestibulocerebellum, cranial spinal cord



Pinna

External

ear canal

Inner ear

Tympanic
bulla

Vestibular system

The vestibular system of the inner ear.

Semicircular cana
Semicircular duct
Cupula

Ampulla

aculus utricul
Vestibular window
Endolymph

Perilymph

' ditie anna
viaCuius saccul

ochlear duc

Veterinary neuroanatomy a clinical approach. Christine Thomason
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Vestibular dysfunction

Key point: brain interprets unmatched input form vestibular apparatus
as indicating head movement

1. Right side lesion> decreased input from right, sustained input from
left-> greater left side input-> brain interpret unbalance input as
left turning—> increased left extensor tone, decreased right muscle
tone-> right head tilt, drift, circle, roll.

2. Abnormal output from vestibular nuclei to cerebellum->
coordination of limb position perturbed-> ataxic with wide or narrow
based postures and uncoordinated movement.

3. Brain perceives animal turning to left-> rapid eyeball
jerky movement to left.



Background

DEVELOPMENT OF A MORPHOMETRIC MAGNETIC RESONANCE IMAGE
PARAMETER SUITABLE FOR DISTINGUISHING BETWEEN NORMAL
DOGS AND DOGS WITH CEREBELLAR ATROPHY

Ryan A. Tuames, IaAN D. RoBerTsoN, THOMAS FLEGEL., Diana HeENKE, DeENNIS P. O’'BrIen,
Joan R. Coates, NaTasHA J. OLBy

« 51 normal dogs(variable breeds), 13 cerebellar degenerative dogs

* LR breed 1-4 years(n=9), 5-10(n=10), 11-15(n=8)

« volume and area of forebrain, brainstem, cerebellum were
calculated



Background

i

Forebrain: FB

BS: brainstem
CBM: cerebellum
TB: total brain



Background

TapLe 2. Mean and Standard Deviations (SD) of the Volumes and Mid-Sagittal Cross-Sectional Area (CSA) of the Cerebellum (CBM) and Cerebellum:
Total Brain Ratio (CBM:TB) for three Different Age Groups of Labradors

Labradors 5—10 years
(n=10)

Mean 5D Mean

Labradors 1-4 years (n=8) Labradors = 10 years (n = §)
Mean sD
Volumes (cm”)
CBM a.13 0.94 T.68 1.28 19
CBM:TB (%) 8.82 (.66 B84
CSA (cm™)
CBM 44 0.3 4.16 0.097 4.28
CBM:TB (%) 12 0.95 4.5 0.52 14.58

0.29 8.56

Neither the mean mid-sagittal cross-sectional area of the cerebellum or
the percent of brain occupied by cerebellum in mid-sagittal image



Background

TasLE 1. Mean and Standard Deviations (5D) of the Volumes and Mid-Sagittal Cross-Sectional Areas (CSA) of Total Brain (TB), Cerebellum (CBM),
and CBM:TB Ratio for Groups in 5-10 Year Age Range

Small Brachycephalic

Labradors Beagles Tov Breeds Breeds
Mean sD Mean 5D Mean 5D Mean 5D
Volumes icm;]
TB BE.11 2.671 74.84 6.35 50.96 5.63 46.01* 2.54
FB 74.29 12.56 6h2.6 6.03 42.96 4.83 37.75 2.08
BS 6.13* 0.86 5.032 0.44 343 0.23 3.72 0.26
CBM 7.68 1.28 6.71 1.52 4.56 (.85 4.54* (.66
FB:TB (%) 84.12 1.6 #3.35 1.69 84.30 1.11 82.07 1.22
BS:TB (%) 7.03* 1.1 6.76 .81 6h.78 .36 B.083 0.315
CBM:TB (%) 8.54 0.29 9.67 0.32 ®.91 0.3 9.86 1.242
CSA (cm?)
TB 28,82 0.62 23.98 1.57 17.96 0.62 17.79 0.74
FB 21.53 2.51 17.32 1.28 13.23 1.37 12.89 1.29
BS 3.13 0.16 2.75 0.21 1.96 0.29 2.05* 0.17
CBM 4.16 0.097 3.91 0.37 2.77 0.097 2.86 0.12
FB:TB (%) 74.55 2.06 72.21 1.79 73.68 1.19 72.34 2.09
BS:TB (%) 10.92 0.83 11.46 0.57 10.86 0.76 11.53 0.65
CBM:TB (%) 14.53 0.52 16.33 1.5 15.46 0.52 16.13 0.63

There is not a significant difference in the percentage of the brain
occupied by an individual region between groups




Background

TaBLE 3. Mean, Standard Deviations (SD) and Ranges of Brain Stem to Cerebellum Cross-Sectional Area (CSA of BS/CBM) and Cerebellum to

Total Brain Cross-Sectional Area (CSA of CBM/TB) in the Normal Dogs, the Initial Group of Affected Dogs Evaluated
Affected Dogs

CSA of B5/CBM%

Group of dogs Mean (range + 5D)

MNormal dogs (5-10 years) 2.35

n=35 (56.78—85.22 + 7.11)
Affected dogs (excluding blinded samples) 106

n=13 (96.46-131.76 + 11.02)

. and the Complete Set of

CSA of CBMTBY%
Mean (range + SD)
15.53
(12.38-19.2]1 + 1.58)
11.34
(8.27-13.61 £+ 1.59)

*Cut off value for cerebellar degeneration detection

BS/CBM 96.5%: Sensitivity 100%, specificity 100%
CBM/TB 13.6%: Sensitivity 96%, specificity 94%



Case 1

-2 years

-Standard Poodle
-Seizure event
-Ataxia

-Wide based stance







*Neurophysiologic exam

-Gait: ataxia, spasticity, intermittent ambulatory, wide-based stance
-Cranial nerve test: unremarkable

-Decreased postural reaction

*Neuroanatomic diagnosis
-forebrain(seizure), cerebellum or multi-lesional

*Disease progression
-Acute onset progressive

*DDx

-Congenital, Infectious, Degenerative
-Cervical IVDD, Inflammatory
-Vascular accident, less likely neoplasia



MR findings

T2WI sagittal T2WI dorsal



-Subjectively, normal
-Fluid collection caudal to the cerebellum
-Dilated sulcus



Ratio of the cerebellum to total brain and of the brainstem to
cerebellum mid-sagittal cross-sectional area was calculated



Total brain(TB), Cerebellum(CBM), Brainstem(BS), Forebrain(FB)
BS: CBM (%)- 95%

CBM: TB (%)- 10%

Cut-off value BS/CBM 96.5%: CBM/TB 13.6%:

TapLE 3. Mean. Standard Deviations (SD) and Ranges of Brain Stem to Cerebellum Cross-Sectional Area (CSA of BS/CBM) and Cerebellum to
Total Brain Cross-Sectional Area (CSA of CBM/TB) in the Normal Dogs, the Imitial Group of Affected Dogs Evaluated, and the Complete Set of
Affected Dogs

CSA of BS/CBMY% CS5A of CBEM/TBY%

Group of dogs Mean (range + 5D) Mean (range £+ 5D)

MNormal dogs (5-10 years) 72.35 15.53
=133 (56.78-85.22 + 7.11) (12.38-19.21 + 1.58)

Affected dogs (excluding blinded samples) 106 11.34
n=13 (96.46-131.76 + 11.02) (8.27-13.61 + 1.59)

- Suggested that cerebellum was small
- CSF Analysis: unremarkable

PCR: all negative
Culture: fungal/bacteria all negative

Tentative diagnosis: Cerebellar abiotrophy



Australian

VETERINARY JOURNAL
N

CASE REPORT

THE JOURNAL OF THE AUSTRALIAN VETERINARY ASSOCIATION LTD

SMALL ANIMALS

Late-onset cerebellar abiotrophy in a Labrador Retriever

A Bertalan,** EN Glass,” M Kent,® A De LaHunta® and C Bradley®

Case report A 5-year-old female spayed Labrador Retriever was
examined for a hindlimb gait abnormality. Initial neurological
examination was consistent with vestibular dysfunction. Over the
course of 1 year, signs progressed to reflect cerebellar ataxia,

cal nystagmus and delayed postural reactions in all limbs.

initial examination, subjective evaluation of magnetic resonance
imaging scan of the brain was considered normal. Repeat imaging
at 1 year after initial examination revealed a reduction in the size of
the cerebellum. Retrospectively, the size of the cerebellum on the
initial MRI was small when assessed using an objective measure

ment algorithm. Postmortem histopathological evaluation of the
brain showed diffuse degeneration of Purkinje cell neurones with
secondary granule cell loss in the c ellum, in addition to
pigment inclusions in brainstem neurones.

Conclusion The clinical history and clinicopathological data are
consistent with late-onset cerebellar abiotrophy, which has not pre
viously been described in this breed.

Keywords cerebellar abiotrophy; cerebellar cortical degenera
tion; ceroid lipofuscinosis; dogs; Labrador Retrievers; Purkinje
neurone degeneration

Abbreviations CA, cerebellar abiotrophy; CSF, cerebrospinal
fluid; MRI, magnetic resonance imaging; T1/T2WI, T1-/T2-weighted
image

Aust Vi 2 doi: 10.1111/avj.12211




Cerebellar abiotrophy

Cerebellar hypoplasia: Cerebellar development fail due to infectious,
genetic or toxic insult occurred in utero.

Cerebellar abiotrophy: Neurodegenerative disorder. Premature death
of differentiated neurons due to intrinsic
metabolic dysfunction.
cerebellar cortical degeneration.

Diagnosis: Degeneration of Purkinje neurons on histological evaluation



Cerebellar abiotrophy

Normal at birth, affected animals over weeks to months
progressively develop dysmetria due to lack of inhibitory
Purkinje neurons input to the cerebellar and vestibular nuclei.
—>vestibular ataxia, balance loss, dysmetria, nystagmus

Abiotrophy is suspected to be autosomal recessive. A genetic
basis has only been established in specific breeds
(Coton de Tulear, Beagle, Finnish Hound)

@ early (24-weeks of age)
@ intermediate (51-6 weeks of age)
) late-onset (5 months or older)



Case 2

-1.8 years, C.male
-Pomeranian
-head tilt/leaning gait when excited



Case 2

Case 2-1 Case 2-2



*Neurophysiologic exam

-Gait: head tilt when turning, almost normal straight position
-Cranial nerve test: unremarkable

-postural reaction: unremarkable

*Neuroanatomic diagnosis
-Vestibular component

*Disease progression
-Chronic non progressive

*DDx
-Congenital, Degenerative, Otitis media/interna
-Compulsive disorder



MR findings

T2WI sagittal

T2WI transverse



SA of CBM/TB) in the Normal Dogs, the Initial Group of Affected Dogs Evaluated, and the Complete Set of

Group of

Normal dogs (510 years)
n=235

Affected dogs (excluding blinded samples)
n=13

CBM:TB 7.5%
BS:CBM 148%
- Small cerebellum

Affected Dogs

CSA of BS/CBMY%

(96.46-131.76 + 11.02)

CSA of CBM/TBY
Mean (range + SD)

(12.38-19.21 £
11.34
(8.27-13.61 + 1.59)




MR findings
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Nodulus and ventral uvula of cerebellum are absent.

Tentative diagnosis: hypoplastic cerebellar nodulus and ventral uvula



Head Tilting Elicited by Head Turning

in Three Dogs with Hypoplastic
Cerebellar Nodulus and Ventral Uvula

Shinji Tamura', Yuya Nakamoto®34, Takashi Uemura® and Yumiko Tamura'

tion in humans and expernmental animals; howeve
MU function in the vetennary chnical literature. In this report, we describe three canine

s diagnosed with presumptive NU hypoplasi

has not been reported previously, and its application in lesion localization in dogs.

Keywords: cerebellar, nodulus, ventral uwula, dog, positioning head tilt



Hypoplastic cerebellar nodulus and ventral uvula

Flocculonodular lobe=vestibulocerebellum

Lingula
Central

Culmen

BN Rcsponsible for maintenance of
equilibrium and coordination of head and
o eye movement.

Tuber
Pyramis
Uvula

Ol Neurologic signs are more minor.

Uvulonodular fissure

Flocculus

—— Noduls “positioning head tilt”

Flocculonodular lobe




Hypoplastic cerebellar nodulus and ventral uvula

Number of action polentials

Left side more stimulated

LT

Right side less stimulated

Head movement

\nterior and : 3 Endolymph

postarior s inertia
micireulnr ducts g

movement

Right horizontal
semicircular duct

Lolt horizontal
samicircular duct i
( Deflection of cupula

Veterinary neuroanatomy a clinical approach. Christine Thomason

Vestibulocerebellum use information about head proprioception in conjunction with proprioceptive input

from neck, trunk, limbs via vestibular nuclei to modify and coordinate motor output from UMN centres
to maintain whole body.

Turning to left & shift distribution of body mass to left > increased extension on left > reduced
extension on right = minimize weight transfer to left

NU coordinate this system by inhibition of stimulation of vestibular nuclei in order to maintain head
position.

Because inhibition was absent, head was tilted to opposite side from turning direction



Conclusion

To quantify cerebellar area, not subjectively may provide useful
tool to diagnose small cerebellum.

Due to clinical signs of NU hypoplasia may be minor, clinician may
consider this sign a peculiarity or compulsive disorders.

Clinicians should be aware of “positioning head tilt” and its
application in lesion localization in dogs.
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How | treated to
refractory/recurrent chronic
dermatitis

Royal Animal Medical Center
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Cutaneous Immunity

 Characterised by the
activation of the innate and
adaptive Immune system via
the production of pro-
iInflammatory cytokines

Innate immune response

Nasty substance

4
Block or attack

I
I....,*

Adaptive immune response

- Antigens and antigen recognition

Antigens Presentation

A
T-Lymphocyte Activation

[

B-Lymphocyte Activation
Antibody Production

Immunity or Inflammation <----



Acute vs chronic

e Acute inflammation

« Rapidly in response to a trigger, such as an allergen, the sun, or an
infection.

 Acute inflammation doesn’t cause permanent tissue damage.

e Chronic inflammation

 Long-lasting inflammation that develops when the immune system
releases sustained responses within the body

* Lead to chronic disease and tissue damage
« Symptoms aren't always visible



Variable skin inflammatory condition

Infection
e Bacterial, fungal, and viral

Immune system dysfunction
« Immune cells to mistakenly attack your body's own healthy cells
* Red, patchy skin lesions to develop

Allergic reaction

« Overreacts when it senses a foreign substance and sends cells to attack
the invader

« Foods, medications, and pollen
e Redness, urticaria/hives, and inflammation
e Contact dermatitis



Variable skin inflammatory condition

Gut condition
e Gut-skin balance

 Imbalanced gut microbiome are linked to skin inflammation and chronic
inflammatory skin conditions

Photosensitivity
 Extreme sensitivity to sunlight
 Certain medications, including some antibiotics and diuretics
 Red, inflamed, and burned after only minimal UV radiation exposure

Injury or wound
 Cuts, scrapes, burns, and surgical wounds



tologic morphology

Table 2-8 Cytologic Diagnosis from Stained* Sm

Finding Diagnostic Consideration
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Table 1-14  Mediators of Prurtus
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Skin biopsy_general considerations

* One of the most powerful tools in dermatology
* Clinician; carefully selected, procured, and preserved the specimens

 Pathologist; carefully processed, perused, and interpreted the
specimens

However, despite their diagnostic value, skin biopsies are often not performed
or are done relatively late in the diagnostic workup. In other cases, skin

biopsy findings are unrewarding because of poor specimen selection, poor
technique, or both

 Most cost-effective test to recommend to the client



Skin biopsy_general considerations

 The final diagnosis should be made by the clinician, who
correlates all the relevant findings of a case, not by the
pathologist

« The biopsy contributes to those findings; it does not replace a
thorough history, physical examination, or other ancillary test results



Skin biopsy_When_general guidelines

» Obviously neoplastic or suspected neoplastic lesions
* Persistent ulcerations

* Major diseases most readily diagnosed by biopsy (e.g., follicular dysplasia, zinc-
responsive dermatosis, sebaceous adenitis, dermatomyositis, iImmune-mediated skin
disease)

« Dermatosis that is not responding to apparently rational therapy
« Any dermatosis that in the experience of the clinician is unusual or appears serious
» Vesicular dermatitis

« Any suspected condition for which the therapy is expensive, dangerous, or sufficiently
time consuming to necessitate a definitive diagnosis before beginning treatment



Skin biopsy_When_general guidelines

 This early intervention

« Obviate nonspecific masking and misleading changes due to
chronicity, administration of topical and systemic medicaments,
excoriation, and secondary infection

 Allows more rapid institution of specific therapy, thus reducing
permanent disease sequelae (scarring, alopecia), the patient’s
suffering, and additional costs to the owner.



Skin biopsy_What_general guidelines

* Pick lesions and subtle changes they suspect will show
diagnostic changes
* Pigmentary incontinence

* Distribution of lesions is unusual for the suspected disease

* Fluid-filled lesions or oozing lesions



Skin biopsy_How_g

* In general
* 6 mm biopsy device
« Occasional 4 mm biopsy
device

e Local anesthetic (1%-2%
lidocaine)

eneral guidelines

Rounded Edge
Constructed from 403L
stainless steel, consist

of extremely sharp
cutting edges

Protective Cap Available
Protective cap for each punch to
maintain sharpness

Easy and Safe Disposal
Dispose of the whole
device safely and easily

Ribbed Handle
Ribbed handle provid
The design offers complete secure grip and bette
visibility & incorporates a
convenient thumb rest for ease
of use

Punch Diameter
Color-coded - Sizes
marked on handle

(Actual Size Shown)




Skin biopsy_How_general guidelines

« Macule, pustule, papule, or small
lesion should be centered in the

biopsy specimen ——y— e

Actual size

« The clinician must also realize REF NO._SIZE
erythema and color changes

« Small lesions such as papules and
pustules may no longer be grossly
visible

* Biopsy punch should be rotated in
only one direction




Skin biopsy_How_general guidelines

e Excisional biopsy
* Larger lesions

* Vesicles, bullae, and pustules (the rotary and shearing action of a
punch may damage the lesion)

 Suspected disease of the subcutaneous fat (punches often fail to
deliver adequate samples of diseased fat)



Case 1

e CC
e Chronic dermatosis
e Generalized crusts/scales

* 13 years old

* Neutered male Yorkshire
Terrier

« HP!I

« 7 months

 Erythema and oozing after
trimming

« Chronic progression




Case 1

item

result

reference
6-17 K/uL
5.5-8.5 M/uL
37-55 %
200-500 K/ulL

0-0.2 ng/ml
0-900 pmol/L
0-10 mg/L
0-200 ng/ml
1-14 ug/dl

item

ALB

Total protein
ALT

ALP

Amylase
Lipase

BUN

Cr

TG

result

reference
2.3-3.9 g/dL
4.9-7.2 g/dL
3-50 U/L
20-155 U/L
388-1007 U/L
5-90 U/L

5-30 mg/dL
0.5-1.5 mg/dL
21-116 mg/dL




Case 1

item result Reference item result reference
Na 144-160 mmol/L USG

K : 3.5-5.8 mmol/L  Blood

Cl 109-122 mmol/L Bilirubin

BE(B) . -2.0-3.0 mmol/L Ketone

Anion gap 10-20 mmol/L Glucose
Lactate : 0.5-2.5 mmol/L  Protein

pH : 7.31-7.46 UP/UC ratio
HCO3 (P) 21-28 mmol/L

ICa 1.16-1.4 mmol/L




Case_1_dermatologic physical examination

Generalized scales/crusts
-~ 4 Moderate seborrhea
. § Multi regional hyperpigmentation

=

a




Case_1 _dermatohispathologic exam

MICROSCOPIC DESCRIPTION:
he dermis is expanded by
ollicles contain many
pithelial hyperplasis

ROSCOPIC INTERPRETA
rmatophytes with

neutrophilic

COMMENTS :

Thi=s biopsy

Dermatophytosis
dermatophytosis

ichophyton mentagrophytes
contact or by i contaminated with hair

dermatophytosis h een reported in

for ringworm. The dogs all had




Case_1 _dermatohispathologic exam




P

Case 1 follow u




Case 2

e CC
« Chronic dermatosis with pruritus
e Generalized crusts/scales

* 9 years old
 Neutered male Poodle
e HP]

e More 10 months

* Regional alopecia and
pigmentation

* Yellow scales/crust
 Chronic progression




Case 2

* Onset symptoms
« Moderate pruritus (especially head shaking)
« Regional alopecia in bilateral ear pinna

e Initial therapy
* QOclacitinib
* Lokivetmab



Case 2

item

result

reference
6-17 K/uL
5.5-8.5 M/uL
37-55 %
200-500 K/ulL

0-0.2 ng/ml
0-900 pmol/L
0-10 mg/L
0-200 ng/ml
1-14 ug/dl

item

ALB

Total protein
ALT

ALP

Amylase
Lipase

BUN

Cr

TG

result

reference
2.3-3.9 g/dL
4.9-7.2 g/dL
3-50 U/L
20-155 U/L
388-1007 U/L
5-90 U/L

5-30 mg/dL
0.5-1.5 mg/dL
21-116 mg/dL




Case 2

item result Reference item result reference
Na 144-160 mmol/L USG

K : 3.5-5.8 mmol/L  Blood

Cl 109-122 mmol/L Bilirubin

BE(B) . -2.0-3.0 mmol/L Ketone

Anion gap 10-20 mmol/L Glucose
Lactate : 0.5-2.5 mmol/L  Protein

pH 7.31-7.46 UP/UC ratio
HCO3 (P) 21-28 mmol/L

ICa : 1.16-1.4 mmol/L




Case_Z_DermatoIogic physical exam_otic

Bilateral light brown cerumen
Generalized erythema and mild stenosis




CaSG_Z_DermatoIogic physical exam




e

-—

' Bilateral alopecia in lateral concave aspects
Generalized yellow scales/crusts
Generalized lichenification

Y : :
* Moderate oily skin

- e




CaSe_2_dermatohispathologic exam

npnoc




Case_2_dermatohispathologic exam




Case_?2

Total lge Titer

ormal, 1.0~2.0 :Increa 0~3.0 : Mild, 3.0~4.0 :

4, 7|€} condition 0f O LHoj| 2245H= Ig E 240




Code Hi 2R 2

BAC IDA (7|4 Staphylococcus pseudintermedius

BAC-AST Al - "Staphylococcus pseudintermedius”®

=g e =] & 1
CR test
Cefoxitin Screen test
Clindamycin
Erythromycin
Amikacin
Cefalotin
Amoxicillin /Clavulanic Acid
Doxycycline
Florfenicol
Minocycline
Chloramphenicol
Trimethoprim /Sulfamethoxazole
Nitrofurantoin
Cefpodoxime
Gentamicin
Marbofloxacin
Cefovecin
Pradofloxacin
Benzylpenicillin
Oxacillin

Enrofloxacin




Case_2_follow up




Case 2




Special consideration

 Don't be scared

 Even if there is no accurate diagnosis, the current major
inflammation can be confirmed

* You must let them know before treatment that a biopsy can
be performed several times
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Immune-mediated diseases in dogs and cats

»IMHA (Immune-mediated hemolytic anemia)
v'PIMA (precursor-targeted immune-mediated anemia)

»IMT (Immune-mediated thrombocytopenia)
»Immune-mediated polyarthritis
»Myasthenia gravis

»1IBD (Inflammatory bowel disease)
»Immune-mediated skin disease: pemphigus

»GME (Granulomatous meningoencephalitis)
v"MUE (Meningoencephalitis of unknown etiology

»Keratoconjunctivitis sicca, "Dry Eye"
»Glomerulonephritis



Treatment of immune-mediated disease

» Corticosteroids
v'Prednisolone / dexamethasone

»Calcineurin inhibitors
v'Cyclosporine / tacrolimus

»mMTOR inhibitors

v'Sirolimus / everolimus

»|IMDH inhibitors

v'Azathioprine / leflunomide / mycophenolate

»Janus kinase inhibitors
v'Tofacitinib

»Biologics (rituximab)
»Monoclonal antibodies (daclizumab)




Fig. 1. Immunosuppression in liver transplantation. The activation of a T lymphocyte (via 3-signal pathway) by an antigen-presenting cell. Specific sites tar-
geted by the calcineurin inhibitors (tacrolimus and cyclosporine A) are included, showing inhibition of interleukin 2 (IL-2) production. Monoclonal antibodies
(basiliximab, daclizumab) target the IL-2 receptor, whereas OKT3 targets the T-cell receptor. Sirolimus, mycophenolic acid, mycophenolate mofetil, azathio-
prine, and FK778 interfere with the proliferative phase in the cell cycle. Novel agent FTY720 alters lymphocyte trafficking/homing patterns through
modulation of cell surface adhesion receptors, inducing a lymphopenic effect. (From Post DJ, Douglas DD, Mulligan DC. Immunosuppression in liver transplan-
tation. Liver Transplant 2005;11(11):1308; with permission.)



>8.4kg, 9yrs, CM, Mixed dog, & (2020/10/8)
»CC7|52dR J|gES JHEZE WH.
»>History

vPU/PDRt A2AEHES EEM PU/PD7i 4, &t A
v'PDs 1.5 mpk bid, MMF 10 mpk bidZ X &
vEIZEIIMEX] S, 9/25€ HCT 20.91%, 9/300I HCT 22.61%
> N[ AL
vale 28U E2 S dW AAE JEES, A2 RS
»HCT 21%, reti# 173.6 (5.85%), WBC 29.77, PLTs 1,065
>Alb 2.0, Tbil 3.31, ALP 1284, GGT 1624, ALT 265, cPL 1945, CRP 3.2



Description Reference Unit 2020-10-11 Eﬂzﬂ-mﬂﬂl Description Reference Unit 2020-10.08 1

Cwec_a 52-139  |KuL 45 62 2977 —

OReC_a 57-88 MiuL 2,06 297 L1 Albumin 23-39 g/dl 20 :

DHGE_E[ 129-184 g/dL 5.5 7.4 DEEEI'iDﬁDII RE'TETE'“{:E' u“i.t 2{}2{}_1 'ﬂ-‘ﬂ-ﬂ-

CJHCT a 371-57.0 |% 16.0 218

Owmcy_a 538-712 |iL 777 735 (L Ma_i300 T o 144 - 152 mmollL | 140

O 3 2022 0 %0 ZUK 300 & 3.9-5.1 mmolll |38

ERDW_H LICl i300 24 110 -119 mmaliL 103
PLT a ) : = i

Py 2 CIPT 4 CGO2ZNY [ Ca_i300_%% 1.16-140 |mmollL  |1.19

gpnw_a — [IHCO3- 300 T 21.0-280 |mmollL |26.8
PCT a

Clrow 2 CJAPTT 4l _CGOEMNY CdpH_i300_ % 7.310 - 7.460 7.449

D .

Dgﬂi’:‘—ﬂ CIFIBRINOQGEM &l G0 ClrPco2 300 = o 27.0-500 |mmHg |386

CINEUT#)_a D D-dimer C PO2 300 B9 24 - 48 mmHg 166

E;L“NF’DH[;*’;’;H CdHematocrit_i300 & 32-55 % a5

Oeosea | D-dimer_ V200 [JHemoglobin_i300_%E%  [135-175 |g/dL 10.9

O :

R — CIBE_iz00 = 22.0-2.0 mmolll |2.6

CINEUT(%)_a 425713 [% 86.7 5 | Anion gap_i300_&= % 10- 20 mmollL |14

CILYMPH(%)_a 118-206 |% 6.4 5.5 :

CIMOND(%)_a 33-102 |% 55 2.0 [ S02_i300_&E9 %o 100

CJEDS(%)_a 0.0-7.0 % 0.1 0.1 DHHB{Ammnnia} T —— —

[BASO(%)_a 0.0-13 o 0.1 0.1 o

Description Reference  |Unit 2020-10-11[2020-10-08 | ‘adtate 09-25 mmoll. 5.5

CIRETIC(#)_a 84-1293 |KuL 2313 173.6 LIA/G RATIO RATIO 0.52

[COORETIC(%)_a 0.1-2.0 % 11.21 5 85 __|:| BUN/CREAT RATIO RATIO 45.8




|
' RBC- Regenerat'%e, macrocytic normochromatic aM.ia asso
WBC- Stress leukogram |
PLT- Thrombocytosis .

cu‘/uvl‘
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»IMHA (2020/10/8)
»>Steroid-induced hepatopathy, 5= ...

JELEE inl
K| HER ECEEVE
v'PDs 1 mpk bid 3 days. -> 0.25 mpk ¥'2021/2/17 HCT 40.1%
v'Leflunomide 3 mpk sid v'2021/9/27 HCT 41.7%
v'Rivaroxaban 2 mpk bid v'2022/5/24 EQF=X|. AEj &,
v'UDA, silymarin, lefotil, AHHIE} &

veaord (YLt 2 A|)
v'Esomeprazole, famotidine, gabapentin, 22X, metronidazole

>HCT 21.8% -> 16% (&€ F); but no blood transfusion.

»No MRl scan (7| & &5 20 MRAAIE Q3 M=o|oL



}OF

>IMHAR £ 2 HAO|7hd &
EO5l{oF &te?

FO| 2FXFO| X[ &0 & glucocorticoid=

a

»Glucocorticoid + CtE HA AKX
v'Glucocorticoid : prednisolone (PO), dexamethasone (IV or SC)
vLIE 0o ofoty|

— 1 14
 Azathioprine
« Cyclophophamide (CTX)
* Cyclosporin A (CsA)
« Mycophenolate mofetil (MMF)
 Leflunomide
« Human immunoglobulin G (IVIG, 2|2 Z 0}



Glucocorticoid 34

»PU/PD

»Polyphagia

»HESE 7t

»Panting, tachycardia: 254 &Z 2|5
> &€ : erosion, ulcer, melena
»Vomiting, diarrhea

»U|F ek O[E7F GF0HK[4, B9 &7|7t i

I

>2tex|o] 435

O O
>FAME 2 (n8Eh
odCh

O X[ H,

CH

Ml

F

l



»36.7kg, 6yrs, CM, Labrador Retriever, Zt (2022/2/15)
Vg Y,
v'Tbil 3.5, HCT 2.6% ? (Hb 5.6 g/dl),
v'’Anemia PCR test; all negative.




2022 DoOnor pa21s

unit___|
3787
OHcra  [374-570 % |79 427 134
Clucy_a 588-712 | |e49 812 780
ClucH_a 205-242 |pg  |226 219 231
CRowa  |119-145 %
KL

OpcT a 01-04

2007

Sl CRp = = | b
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CLuc(%)_a
CIRETIC(#)_a 84-1293 403.9

CIRETICO%) 2 [01-20 %  |2410
Cchra  [245-286 |pg  [249




»Non-spherocytic IMHAZ ZITE,

»Blood transfusion

vDEA 118 =X+ (2H)

v X X|: chlorpheniramine
»Dexamethasone 0.3 mg/kg (10mg) sid IV for 3 days.
»Human immunoglobulin G, 0.5g/kg (& 18g; 6 x 3g/60ml)
»Marbofloxacin
»Dalteparin 100 U/kg bid SC



20220215

Description Reference |Unit 2022-02-22|2022-02-18 | 2022-02-17 | 2022-02-16 | 2022-02-16 | 2022-02-16 | 2022-02-15 | 2022-02-15
Owsc_a 5.2-13.9 KiuL 5.36 10.70 18.40 17.41 1458 24 70 13.49 7.63 37 87
OrRBC_a 57-8.8 MiuL 5.19 3.85 377 3.44 12.14 2 38 11.84 5.98 1.68
[OHGB_a 129-184 |g/dL 12.3 9.0 37 7.8 253 55 26.8 153 19
[JHCT a 371-570 |% 36.4 6.3 26.0 236 77.4 17.4 76.9 427 13.1
Omecv_a 588-712 |iL 70.2 68.2 £3.9 68.6 63.8 73.4 4.9 1.2 78.0
COMCH_a 205-242 |pg 236 235 23.0 227 20.8 229 22 21.9 23.1
COMCHC_a 31.0-362 |g/dL 337 345 334 33.1 3127 1.2 349 158 29 6
OrRDW_a 11.9-145 |% 16.6 19.1 18.7 17.7 121 17.3 10.3 10.6 20.7
OPLT_a 143.3- 400.0 |KiuL 174 166 158 135 31 147 118 139 198
OwmpPv_a 70-110 |iL 17.0 17.6 19.0 20.0 10.2 175 9.8 10.6 19.2
OPDW_a 406-652 |% 62.5 627 63.1 60.0 90.3 63.3 63.3 549 60.2
OPcT 2 0.1-04 o 0.30 0.29 0.30 0.27 0.08 0.26 0.12 0.15 0.38
OHDW_a 14-21 g/dL 279 3.02 281 2 54 2 55 270 1.95 2.01 1.91
CJCHCM_a 310-357 |gidL 30.8 317 314 30.8 30.7 30.3 323 322 30.7
OcH_a 205-24.2 215 214 215 21.1 19.6 222 21.0 197 235
ONEUT(#)_a 39-8.0 KiuL 2 68 9.15 14.49 13.34 10.75 19.56 9.35 5.34 28 O
CLYMPH(#)_a 13-41 KiuL 1.80 1.11 258 298 2 62 150 2 66 164 5.95
CMoNO#)_a 0.2-1.1 KiuL 0.56 0.34 0.89 0.63 0.64 0.89 0.52 0.33 1.85
Oeos#)_a 0.0-0.6 KiuL 0.29 0.01 0.10 0.16 0.39 0.13 0.83 0.28 0.20
COBaso@)_a 5
JLuc#)_a Description Reference 2022-02-22 | 2022-02-18 (120220217 | 20220215
LINEUT(%) 2 CORETIC(#)_a 5.4-1293 |KuL 184.7 199.9 213.0 403.9
CILYMPH(%)_a

CIMONO(%)_a DHETIE[%}_E 01-2.0 g 3.56 5.19 h.65 2410
CJEos(%)_a [JcHr_a 245-286 23.6 252 252 249
[CIBas0D(%)_a 0.0-1.3 % 0.1 0 0 0.1 1.0 0.2 0.5 0.2 0.1
OLucs)_a 0.0-3.0 o 0.4 0.8 1.8 16 0.2 23 0.4 0.3 22




»>2022/2/18 (2 & 42W)
vHCT 26.3%, reti 199.9 K/ul, CRP 41.2 mg/L, Tbil 0.43 mg/dl

v'Leflunomide 80mg (2mpk, 4°8) sid (evening),
v'Marbofloxacin 60mg sid (Ot%)),

v'UDCA 200mg bid, lefotil 25mg bid, esomeprazole 40 mg bid,
v'rivaroxaban 20mg bid, 5 days.

“PDs= W51 (trgtkg—=—36mg—=—7-2T)



Description Reference  |Unit 2022-04-27|2022-03-30 | 2022-03-16
Owsc_a 5.2-139 KiuL 6.29 6.31 4.55
CIrBC_a3 57-8.8 Miul 8.03 7.55 742
CIHGE_a 12.9-18.4 g/dL 17.4 16.6 16.0
OHCT_a 371-57.0 %o 946 946 247
Omcy_a 98.8-71.2 fL 68.1 2.3 3.7
COmcH_a 205-242 pa 21.7 22.0 21.6
OOMCHC_a 31.0-362 g/dL 31.8 305 28.3
OrDwW_a 11.9-145 o 12.2 11.7 12.6
CdPLT_a 143.3-400.0 |KuL 132 177 177
CdmpPy_a 7.0-11.0 fL 9.8 97 12.0
COrPDw_a 40.6-65.2 B 75.3 68.6 63.8
CdPcT_a 01-04 B 0.13 0.7 0.21
CdHDW_a 14-21 g/dL 2.04 1.81 1.82
CdcHCM_a 31.0-357 g/dL 31.5 306 an.2
OcH_a 205-242 215 222 223
CIrRETIC(#)_a 8.4-129.3 KiuL .2 35.8 53.0
CIRETIC(%)_a 0.1-2.0 o 0.39 0.47 0.77
CIcHr_a 245-286 pg 257 25.5 25.3
CINEUTH#)_a 3.9-8.0 KiuL 3.40 3.45 2.28
CILYMPH(#)_a 1.3-41 KiuL 217 2.08 1.68
COmono#)_a 0.2-11 KiuL 0.37 0.26 0.20
Cdeosi#)_a 0.0-06 KiuL 0.44 0.52 0.39
Cdeaso#)_a 0.0-01 KiuL 0 0 0
OLucs)_a 0.0-03 KiuL 0.01 0 0
CINEUT%)_a 425-77.3 %o 53.1 54.6 501
CILYMPH(%)_a 11.8-396 %o 33.9 32.9 36.8
CImonoe)_a 3.3-103 %o 5.8 4.2 4.4
CJEos(%)_a 0.0-7.0 %o 6.9 8.2 8.6
Cleaso(w)_a 0.0-13 %o 0 0 0
ClLucis)_a 0.0-30 %o 0.1 0.1 0.1

>HCT $£X|.
> MMM (reti#) = HAO=E

»Leflunomide
v 80mg — 60mg — 40mg

»UDCA

>Rivaroxaban (A& E)
v'20mg bid — 20mg sid.

=)

| =
=



IDescriptin-n Reference Unit 2022-04-27 20220316 | 2022-02-22 |2022-0217 | 2022-02-16

] Albumin® 23-39 g/dl 2.9 2.9 2.5 2.4 2.3

CJaLp+ 20-155 L 30 83 333 519 160

El.ﬁ.LTl[GF*T}* 3-580 LIL 31 15 50 66 15

Dﬁ.mylase* 388 - 1007 LI 1351 16563 1443 716 T2T

ClasT(GOT)y 10-37 LIIL 33 25 26 70 25

7B 01-0.7 ma/dl 024 0.11 0.18 0.43 0.40

= Description Reference |Unit 2022-04-27 20220316 | 2022-02-22 |2022-02-17 | 20220216 2{}22-{}2-15|
DPT*‘.‘;'_DGDENU f4-88 seconds 8.1
CIAPTT 41 _CGO2NY 12.0-28.0 seconds 26.8
CIFIBRINOGEN 4| _CG02NV [150 - 350 mg/dL 573
] o-dimer 0-0.3 maiL
] D-dimer_v200 0-03 magiL =01 =01 =0.1 0.2 0.2 =01

DLipase* 5-90 LI a9 a6 a6 46 27

OdeeT* 4-25 Ui 3 4 4 2 1

dTotal protein® 49-7.2 g/dl 5.9 5.8 5.9 6.6 6.3

Ot 21-116 magJ/dl 46 46 50 a3 69

|:|g|Ic:|tlnuIir1"r 26-33 mgJ/dl 2.9 3.4 4

DNHS_arkra].r 0-60 umaoliL G0 35 20

DNHS(ﬁ.mmnnia} 0-938 umoliL 17

[iactate 0.5-25 mmoliL 1.4 2.8 1.0 1.6

Cac raTIO RATIO 1 0.73 0.587

CIBUNICREAT RATIO RATIO 19.01 24 2 15.5




>11.2kg, 7yrs, CM, R — B
Z1%| (2021/11/21, ¥) A

»+2.20] 012,

>EQ 0| o0 Yol = A

> REHE O] AE| &S

»HCT 54.0%, PLTs 11, CRP 1.0,
»Thrombocytopenia (IMT)
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»11.2kg, 7yrs, CM,
0] X| (2021/11/21, ¥)

> A0 0|&.

>EQ U0 I|F0f "ol = A

> M HEX O] AMEH OF&

- - 71 =

»HCT 54.0%, PLTs 11, CRP 1.0,
»Thrombocytopenia (IMT)

>PDs 1mpk bid, leflunomide 4 mpk sid (X9)
$2Ql & ZOME orObzl A{ut

= T O "1L-, =

>4 2, A2MEH SOl 8. HCT 20%, PLTs 11, TP
»IVIG 1 g/kg (49), no =&. 3 YAKNXK|.




Description Reference Unit 2021-12-02|2021-11-28 | 2021-11-27 |2021-11-26 [2021-11-25 [ 2021-11-21
- a 2-13. u . . . . . .

Owsc 52-13.9 KiuL 17.46 17.71 15.38 10.72 30.68 8.70
—d A -a. WIILL . . . . . .

ORec 57-8.8 ML 3,94 242 3 66 289 310 2.21

[JHGE_a 12.9-18.4 grdL 73 57 6.3 6.7 72 18.9

OHCT_a 37.1-57.0 % 23.4 16.8 18.3 19.8 207 54.0

OMcy_a 58.8-71.2 L 79.7 69.7 68.8 68.7 66.9 65.8

CMCH_a 20.5-24.2 pa 24.9 237 23.8 231 233 23.0

CIMCHC_a 31.0-36.2 grdL 31.3 339 34.6 337 348 34.9

CJRDW._a 11.9-145 % 22.9 19.3 17.4 175 240 420

CPLT_a 1433 - 400.0 KiuL 137 72 £z 44 v Leflunomide 4 mpk sid (I-I L_E||)

COWPV_a 7.0-11.0 fL 215 231 25.2 275

CJPDW_a 40.6 - 65.2 % 60.6 60.8 53.6 485 v’ marbofloxacin 2 mpk sid (X—l l_=|)

OrcT_a 0.1-0.4 % 0.29 0.17 0.14 0.12 1

CJHDW._a 1.4-2.1 ardL 3.33 231 2.09 216 v :

CcHCM_a 31.0-357 ardL 31.3 333 33.1 325 UDCA, lefotil,

CcH_a 205-242 346 231 237 224 v . 4

CINEUT(#)_a 3.9-8.0 KiuL 6.58 10.35 8.10 5.71 Esomeprazole, famotidine,

CLYMPH#)_a 13-4 KiuL 2.96 378 311 285 v i |

CIMONO®#)_a 0.2-1.1 KiuL 1.14 281 3.40 1.57 mIsoprosto

CJEOS®#)_a 0.0-06 KiuL 0.07 0.18 0.15 0.08 Ve

[OBASO(#)_a 0.0-01 KiuL 0.32 0.10 0.08 0.09 rivaroxaban

OLuc#)_a 0.0-0.3 KiuL 0.39 0.49 0.54 0.41 v OFOLA

CINEUT(%)_a 425-773 % 377 58.5 52.6 53.3 = |' =

CILYMPH(%)_a 11.8-306 % 51.3 213 20.2 26.6

CIMONO(%)_a 33-103 % 6.6 15.9 32 1 14.6

CJEOS(%)_a 0.0-7.0 % 0.4 1.0 1.0 0.8

JBASD(%)_a 0.0-13 % 18 05 0.5 0.8 v No Prednisolone.

OLucEs)_a 0.0-30 % 22 23 35 39

Description Reference Unit 20211202 [2021-11-28 [ 2021-11-27 [2021-11-26 [2021-11-25 20211121 |

ORETIC#)_a 8.4-120.3 KiuL 379.1 129.8 75.8 106.9 93.0 1136

CRETIC(%)_a 0.1-2.0 % 12.91 5.37 3 85 3.70 3.00 1.38

CIcHr_a 245-286 pg 275 29 1 39 5 202 277 243




Description Reference Unit 2022-01-24 | 2021-12-09 | 2021-12-02
OwBC_a 52-13.9 KiuL 10.35 13.05 17.46
[OrBC_a 57-88 MiuL 7.86 5.00 2 04
[JHGE_= 129-18.4 gldL 16.5 12.0 73
OHCT a 371-57.0 o4 522 385 3.4
Owucy _a 53.8-71.2 flL 66.4 76.0 79.7
[dMcH_a 205-2472 pg 21.0 241 24.9
OMCHC_a 31.0- 36.2 gldL 316 31.3 313
COrOW_a 11.0-145 o% 134 16.7 229
[JPLT a 143.3 - 400.0 KiuL 231 531 137
dwPv_a 7.0-11.0 fL 145 12.2 215
JPDW_a 406 - 652 o4 65.0 B6.3 606
OPcT a 0.1-04 o4 0.34 0.65 0.29
JHDW _a 14-21 gldL 2 40 253 333
CJCHCM_a 31.0-35.7 gldL 30.8 30.1 31.3
[JcH_a 205-2472 205 231 24
CINEUT(#)_a 39-80 KiuL 753 7.49 558
CILYMPH(#)_a 13-41 KiuL 174 424 2 06
COMoNO(#)_a 0.2-1.1 KiuL 0.86 0.97 1.14
Oeos#)_a 0.0-06 KiuL 0.20 0.12 0.07
[OBasSO®)_a 0.0-0.1 KiuL 0 0.04 0.32
OLuci#)_a 0.0-03 KiuL 0.02 0.18 0.39
CONEUT(%)_a 425-77.3 o4 728 57.4 37.7
CILYMPH(%)_a 11.8- 396 o4 16.8 125 51.3
CIMONO(%)_a 33-10.3 o 2.3 7.4 6.6
CJeos(s)_a 0.0-7.0 o 19 0.9 0.4
Description Reference Unit 2022-01-24 | 2021-12-09 |2021-12-02
CORETIC(#)_a 8.4-1293 KiuL 100.1 184.9 3701
CORETIC(%)_a 0.1-2.0 o 1.27 360 12.91
CcHr_a 245-28 6 pg 24 5 243 275

AR 2021/11/21

v’ leflunomide 3 mpk sid (X 9)
v’ Marbofloxacin 2 mpk sid (X )
v UDCA, lefotil,

v  Esomeprazole, famotidine,

v Misoprostol

v’ Rivaroxaban

v Amlodipine

v" No Prednisolone.



}escription Reference Unit 2022-03-24 12022-03-17 |2022-03-14
1WBC_a 9.2-13.9 KiuL 10.39 7.64 9.97
1RBC_a 5.7-8.8 KiuL .13 7.38 7.53
1HGE_a 129-18.4 g/dL 15.8 16.6 17.2
JHCT_a 37.1-57.0 %o 53.3 54.8 55.8
IMCV_a 58.8-71.2 fL 747 74.3 74.2
IMCH_a 205-242 pg 22.1 22.5 22.8
IMCHC_a 31.0-36.2 g/dL 29.6 30.2 30.8
JRDW_a 11.9-145 % 12.0 11.6 12.0
1PLT_a 143.3-400.0 KiuL 183 171 21
IMPY_a 7.0-11.0 fL 14.8 16.6 20.4
1PDW_a 40.6 - 65.2 o 68.2 67.1 58.4
1PCT_a 0.1-04 o 0.27 0.29 0.04
1HDW_a 1.4-21 a/dL 1.82 1.86 1.82
_JCHCM_a 31.0-357 g/dL 29.8 29.9 0.4
JCH_a 205-242 22.3 22.2 226
IRETIC(#)_a 8.4-1293 KiuL 143.5 136.2 141.8
JRETIC(%)_a 0.1-2.0 % 2.01 1.85 1.88
JCHr_a 245-286 pg 25.1 23.9 251
IMNEUT(#)_a 3.9-8.0 KiuL 7.4 3.35 7.45
JLYMPH(#)_a 1.3-41 KiuL 1.81 2.51 1.22
IMOMNO(#)_a 0.2-11 KiuL 1.14 1.37 0.90
1EOS(#)_a 0.0-06 KiuL 0.28 0.36 0.39
1BASO#)_a 0.0-01 KiuL 0 0.02 0.01
JLUCH#) a 0.0-0.3 KJuL 0.0 0.02 0
IMEUT(%)_a 425-771.3 %o 638.7 43.9 4.3
JLYMPH(%)_a 11.8-396 %o 17.5 32.9 12.2
IMONO(%)_a 3.3-10.3 % 11.0 18.0 9.0
1E0S(%)_a 0.0-7.0 % 2.7 47 3.9
1BASO(%)_a 0.0-1.3 % 0 0.3 0.1
JLUC(%)_a 0.0-3.0 % 0.1 0.3 0

AR 2021/11/21

/| EUTFAL B

v’ leflunomide 4 mpk sid (X1 9)
v’ marbofloxacin 2 mpk sid (A )
v UDCA, lefotil,

v  Esomeprazole, famotidine,

v misoprostol

v’ rivaroxaban
o
V/Egnfgg

v No Prednisolone.

2022/3/17
v’ Leflunomide - Azathioprine
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Description Reference Unit 20220213 .
COwBC_a 52-13.9 KiuL 6.11
ORrRBC_a 57-88 MiuL 7.90
[JHGB 3 129-184 |gdL 16.8
OHCT a 371-570 |% 475
Omcy_a 58.8-712 | 60.1
CMcH_a 205-242  |pg 212
CMCHC_a 31.0-362 |gidL 353
COrRDW_a 11.9-145 |[% 135
OPLT a 143.3 - 400.0 |KiuL 15
OmPy_a 7.0-11.0 fl 713
CrPDw_a 406-652 | 492
COPCT_ a 01-04 % 0.03
CJHDW _a 14-21 g/dL 759
CJcHCM_a 31.0-357 |gdL 133
CJcH_a 20.5-242 20.1
CONEUT#)_a 39-8.0 KiuL 355
CILYMPH#) a 13-41 Kiul 1.44
CmMoNo@E#)_a 0.2-1.1 KiuL 0.56
Oeos@) a 0.0-06 KiuL 0.47
OBasoi#) a 0.0-0.1 KiuL 0
OLuca) a 0.0-0.3 KiuL 0.10
CONEUT(%)_a 425-773 (% 581
CLYMPH(%)_a 11.8-396 |[% 235
CMoMO™es)_a 3.3-10.3 o 9.1
Ceos(s) a 0.0-7.0 o 76
[0BASO(%)_a 0.0-1.3 o 0.1
OLucs) a 0.0-3.0 o 16

Description

Reference

20220213 .

O aibumin®

23-39

Description

Reference

2.8

20220213 |

COCrRP_HAT020

0-10

ma/L

3.7






»IMT (immune-mediated thrombocytopenia)

» [reatment
ve|EZ400 0.75 g/kg (3g/60ml) iv over 4 hr
v'Chlorpheniramine
v'Leflunoide 4 mpk sid,
v'Prednisolone 0.25 mpk sid (for Addison’s syndrome)
v'Esomeprazole, marbofloxacin
v'Pro-digest, renozyme ...

»DOCP (Zycortal) 2.2 mg/kg SC g 25~28 days



Description Reference Unit 20220511 |2022-04-12 | 2022-03-31 | 2022-03-16 | |Reference Uit 2022-03-03 | 202202-23 |2022-02-16 | 20220213
DWED_EI 52-1319 KaulL 3.894 5.19 .97 10.81 RZ2-1319 KL 5.81 7.53 5349 6.11
COrBC_a h7-828 MiuL 737 T73 T4z G.91 RT7-88 ML G222 G.5R 714 7.a0
DHGEI_E[ 129-184 g/dL 16.6 16.6 15.9 14.9 129-184 gidL 136 14.3 155 16.8
CHCT_a A7T1-57.0 b0 52.0 535 51.1 434 37 1-57.0 o, 43.0 416 44.4 475
CImcv_a 588-T12 |iL 70.6 69.2 63.9 701 F23-712 fl Q.2 £33 22 501
CIMcH_a 205-242 |pg 225 215 2158 216 ME-242 pg 24 8 24 8 217 312
DMDHC_E[ 31.0-36.2 g/dL 31.8 31.1 31.1 30.8 310-3672 gidL 315 34.4 34.9 35 3
DRDW_E[ 11.9-145 B 121 11.9 12.4 12.8 119-145 o4 143 12 4 12 4 135
OPLT_a 143.3- 4000 [KiuL 284 252 275 249 1433 - 400.0 KU 331 265 131 15
OwPv_a 70-110 | 11.0 115 11.8 10.8 70-110 L 10.0 105 122 513
OrDw_a 40.6-652  |% 69.7 73.0 66.5 726 106-652 % 630 620 719 499
LIPCT_a LB i 0.31 0.29 0.32 0.27 0.1-04 % 0.36 0.28 0.1A 0.03
CHowW_a 14-21 a/dL 1.80 173 1.78 1.89 14-21 gldL 210 297 235 29
CcH CM_a 31.0-357 g/dL 3.2 315 31.8 31.0 91.0-35.7 gldL 114 32 1 19 6 233
CdcH_a 205-242 2210 21.8 2149 21.8 50.5-240 218 504 20,3 501
DRETID{#}_EL 8.4-1293 KauL a7y 47.0 46.3 479 19-80 KiuL 2,80 5 51 178 355
CIrRETIC(%)_a 01-2.0 B 1.33 0.61 062 0.69 13-41 KiuL 109 101 111 144
EDHF_EI 245-286 pg 25.0 258 2587 25.6 02-11 KIuL 0.47 0.69 0.43 0.56
MEUT#)_a 38-8.0 KiulL 2.35 3.46 240 5.89 00-06 KiuL 013 0.28 0.06 0.47
DL‘T’MF‘HI{#}_E 13-41 KauL 0.89 0.81 1.04 1.13
DMDND(#}_EL 02-11 KaulL 0.43 0.41 0.32 0.57 0.0-01 KiuL 0 0 0 0
CJeos#)_a 0.0-0.6 KiuL 0.21 0.41 0.21 0.11 0.0-03 KL . 0.03 0.01 210
C1BASO®) a 00-01 KL 0 0 0 0 425-77.3 2% 9.1 T332 702 58.1
CLuc#). a 00-03 KiuL 0 0.0 0.01 a 11.8-396 B 19.8 134 206 2358
DNEUTI{%}_H 425-F7.3 % 9.6 66.7 60.4 83.2 Sl e 8.8 3.2 73 3.1
CILYMPH(%)_a 118-296 |% 226 175 26.2 10.5 0.0-7.0 % 24 3.8 1.0 e
CIMONO(%)_a 33-103  |% 12.3 738 2.0 5.2 LB i 0.1 0 0 0.1
CEoS(%)_a 0.0-7.0 % 5.4 738 5.2 1.0 Lioen e 0 0.4 0.2 1.6
DEI-HSD{%}_EL 0.0-13 % 0 0 0.1 0
_DLUC[%}_EI 0.0-3.0 % 0.1 0.1 0.1 ]
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v'Prednisolone
v'Azathioprine, CsA, MMF, leflunomide

v Immunoglobulin G (IVIG: 2|2 Z 0}
v27) O|ot2 =Sl A K et

>3~673 N 2 £ X 1.
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INTRODUCTION

COXOFEMORAL JOINT (C])-= FEMORAL HERD 2| RCETABULUMO| & 71 =2 O

® @] = CA| GREATER, LESSER, 12| T, THIRD TROCHANTER = L} =l 2= QI 5L

C},
® LIGAMENT OF FEMORAL HEAD 2t ARTICULAR CAPSULE | 2 =1} QICH =
= ACETABULUM FEMORAL HEAD A[O|0f| 2 -d S = X| A[F = LICH.

® [Ct2fA| LIGAMENT OF FEMORAL HEAD2F ARTICULAR CAPSULEC] =42 & A|

Z| ™, CJ2| LUNATIONO| € 0{ & 7t5-d0| ZOt & LTt

Ventral sacroiliac ligament

Intervertebral disc

Ligament of femoral head Articular capsule

Transverse acetabular ligament Sacrotuberous ligament

Ischiatic arch —

From Evans HE, de Lahunta A: Miller's anatomy of the dog, ed 4, St Louis, in press, Saunders/Elsevier
Tobias and Johnston: Veterinary Surgery: Small Animal
Copynight © 2012 by Saunders, an imprint of Elsevier inc




® CJ2|LUKATIONS 178 St= & HE

® CLOSED METHODS

® EHMER SLING, HOBBLES, ISCHIOILIAL PINNING(DE VITA PIN), EXTERNAL FIXATORS

° CIo| HE IS BN ERM EFEZS

R

rlo

NS

C

® OPEN METHODS

® CAPSULORRHAPHY, PROSTHETIC CAPSULE TECHNIQUE, TRANSPOSITION OF THE GREATER TROCHANTER, TP, TOGGLE ROD STABILIZATION,
FASCIA LATA LOOP STABILIZATION, TRANSPOSITION OF THE SACROTUBEROUS LIGAMENT, EXTRA ARTICULAR ILIOFEMORAL SUTURE, SURGICAL
STABILIZATION OF VENTRAL LUXATIONS, FEMORAL HEAD AND NECK EXCISION ARTHROPLASTY, TRIPLE PELVIC OSTEOTOMY, AND TOTAL HIP

ARTHROPLASTY, TRANSARTICULAR PINNING(TP)



INTRODUCGTION

® TRANSARTICULAR PINNING (TAP] ON COXOFEMORAL
JOINT

° THIRD TROCHANTERO{| | FOVEA CAPTIS FEMORIS =
ANTEGRADES| 7| PIN= DRILLING

° Ttz OLo = SMM 0|4 4

® LIGAMENT OF FEMORAL HEAD + ARTICULAR CAPSULE

» PZE HEY QX

® OPEN REDUCTION/ CLOSED REDUCTION

THE PINNING

+ Toward the fovea
capitis

« Through the femoral
neck and head

« Into the medial wall of
the acetabulum

FOR OPEN
INSERTION

« A retrograde fashion

« Starting at the fovea
capitis and exiting near
the third trochanter

THE LIMB IS HELD

IN A WEIGHT-

BEARING POSITION

ABDUCTION

« The pin is driven
through the acetabular
wall so that the pin tip

protrudes into the
pelvic canal (5mm)



GASE STUDY

Boston Poodle

Spiz  Terrier Pomerian

T Poodle Chihuahua
29% Japanese Spitz
Shih Tzu
Maltese
Labrado Retriever
Spitz
Boston Terrier

Castrated Male

Labrado Female

Retriever
i spayed Female

Maltese

- Male

-t ek ek ek = NN B

Shih Tzu
1%

Pomerian
19%

1% 10% = Spayed Female = Male




SURGERY

(A), a pin (Kirschner wire) was advanced toward fovea capitis from the third trochanter normogradely using dril guide. (B),
the femoral head was apposed to normal position, (C), Drive the pin into the medial wall of the acetabulum.




CASE1 10435975 = X




CASE]_311571833 = |




PIN MIGRATION

IR PR =)

Case 9 104353175 5l 2|



150,



PROGNOSIS (A WEEK AFTER SUGERY)

e
'




RESULTS

® EIA|AH:E 31
® XH & —+: 4/14 (28.6%) => FHNO 2 CASES
° PIN MIGRATION => A CASE
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