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Abstract:

OBJECTIVE

To retrospectively evaluate the clinical signs, imaging findings and outcome of feline internal

ophthalmoparesis/ophthalmoplegia.

PROCEDURE

Medical records were reviewed from 2008 to 2015. Inclusion criteria included cats that
presented with internal ophthalmoparesis/ophthalmoplegia, underwent diagnostic imaging,

and had follow-up information available.

RESULTS

Twelve cases of feline internal ophthalmoparesis/ophthalmoplegia were identified. Nine cats
were unilaterally affected, and three cats were bilaterally affected. Affected cats had a median
age of 10.54 years (range 5.75 to 13.17), and both sexes of varying breeds were affected (9
males; 3 females). Clinical signs including abnormal mental status (n = 9; 75%) and
additional neurologic abnormalities (n =10; 83%) were observed. Magnetic resonance
imaging and/or computed tomography (MRI/CT) of the head were performed in ten cats,
revealing a mass lesion in all cases with varying locations. Multicentric lymphoma was
diagnosed in two cats via abdominal ultrasound and cytology. All twelve cats were
euthanized due to deterioration of clinical signs and/or quality of life concerns. Median time

from diagnosis to euthanasia was 3.5 days (range 0 to 80 days).

CONCLUSIONS

Feline internal ophthalmoparesis/ophthalmoplegia rarely presents as the sole clinical sign in a

referral hospital. Advanced imaging (MRI/CT) may be necessary to reach a definitive
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diagnosis in these cases. However, abdominal ultrasound would be advocated in cats with
systemic clinical signs as a less expensive and less invasive diagnostic test to further
investigate the possible etiology of internal ophthalmoparesis/ophthalmoplegia prior to
advanced imaging. Feline cases with internal ophthalmoparesis/ophthalmoplegia associated

with other intracranial signs and/or systemic clinical signs have a poor prognosis.

Keywords: Imaging, feline, internal ophthalmoplegia, oculomotor, neuro-ophthalmology,

parasympathetic.

Abbreviations:

CN — cranial nerve

CSF — cerebrospinal fluid

CT — computed tomography

MRI — magnetic resonance imaging

OD — oculus dexter (right eye)

OS — oculus sinister (left eye)

OU — oculus uterque (both eyes)

PLR — pupillary light reflex

VOR — vestibulo-ocular reflex
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Introduction

Internal ophthalmoparesis/ophthalmoplegia is characterized by decreased (ophthalmoparesis)
or absent (ophthalmoplegia) motor function of the iris sphincter and ciliary body muscle. This
is due to loss of parasympathetic innervation from the oculomotor nerve [cranial nerve (CN)

I11], observed clinically as areflexive mydriasis.'

Documented cases of feline and canine internal ophthalmoparesis/ophthalmoplegia are
limited in the veterinary literature. Most of the literature in dogs and cats with internal
ophthalmoparesis/ophthalmoplegia are case reports with middle cranial fossa syndrome (also
known as cavernous sinus syndrome).?"!! Middle cranial fossa syndrome is a clinical disorder
characterized by ipsilateral internal ophthalmoparesis/ophthalmoplegia, paresis or plegia of
the extra-ocular muscles (also known as external ophthalmoparesis/ophthalmoplegia) and
decreased to absent facial and corneal sensation.'?!* These clinical signs are due to a
dysfunction of several cranial nerves that course at the level of the middle cranial fossa.'*!?
These cranial nerves include: CN III (motor and parasympathetic component), CN IV
(trochlear nerve), CN VI (abducens nerve), the ophthalmic branch of the CN V (trigeminal
nerve), and postganglionic sympathetic nerve fibers. The maxillary branch of the CN V,
which passes through the round foramen, can also be affected. This is usually due to an
intracranial mass or retro-bulbar mass invading the orbital fissure or the middle cranial fossa.
Case reports in dogs have included: chondrosarcoma, lymphoma, meningioma, primitive
neuroectodermal tumors, metastatic invasion of thyroid carcinomas, neuroendocrine
carcinoma and an aneurysm as the underlying cause.?” Reports in cats have included:
osteochondroma, lymphoma, squamous cell carcinoma, chondrosarcoma, trauma, orbital

abscessation and infectious diseases (feline infectious peritonitis/Cryptococcus) as the

underlying cause.”!!



80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

Lesions affecting the CN III alone and causing internal ophthalmoparesis/ophthalmoplegia as
the sole clinical signs are more rarely reported. Dysautonomia and pharmacological blockage
with mydriatic agents, such as atropine, in both dogs and cats, has to be considered.'*!” In
dogs, it has been reported in the literature secondary to intracranial meningiomas, intracranial
suprasellar germ cell tumors, toxic contact (e.g. to Datura stramonium) or as an idiopathic
cause.'82° Feline reports in the literature are confined to metastasis of a renal cell carcinoma,
thiamine deficiency, viruses (e.g. feline leukemia virus) and as an idiopathic cause, all of

which should be considered in our feline patients.?%%

Internal ophthalmoparesis/ophthalmoplegia is more commonly reported in the human
literature. It has been reported secondary to a diabetic neuropathy, autoimmune disease,
ophthalmoplegic migraine, trauma, cavernous sinus thrombosis, and compressive lesions

such as intracranial aneurysms and space occupying lesions.>3#

The aims of this study were to describe the clinical features, imaging findings, and outcome

of feline cases presented with internal ophthalmoparesis/ophthalmoplegia.
Materials and methods

Medical records from the Royal Veterinary College, Queen Mother Hospital were reviewed
from 2008 to 2015. Inclusion criteria were as follows: (1) cats that presented with internal
ophthalmoparesis/ophthalmoplegia; (2) had complete medical records (including ophthalmic
and neurologic examinations performed by a board certified ophthalmologist and neurologist,

respectively); (3) underwent diagnostic imaging; and (4) had follow-up information available.

Ophthalmic examination must have included: a neuro-ophthalmic examination (menace
response, palpebral reflex, corneal reflex, dazzle reflex, pupillary light reflex (PLR) direct

and consensual), Schirmer tear testing, examination of facial symmetry, a complete slit-lamp
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examination, indirect funduscopy and rebound tonometry. Neurologic examinations must
have included: assessment of mental status, gait, posture, cranial nerves, postural reactions,
spinal reflexes and areas of possible hyperesthesia. The criteria for the clinical diagnosis of
internal ophthalmoparesis were a mydriatic eye with a decrease in the direct PLR, a
decreased consensual PLR (from the contra-lateral eye to the affected side), and intact vision.
Internal ophthalmoplegia was considered when the direct and consensual PLR were absent in
a mydriatic eye, but the vision was intact. Vision was assessed primarily by the menace
response. However, in some cats, other means of testing, including a cotton ball test and
navigation around the room, were used if the menace response was decreased to absent. Iris
atrophy, iris hypoplasia, glaucoma, posterior synechia, and other causes of iris muscular
dysfunction had to be ruled out for the case to be included. Data retrieved from the medical
records included: signalment, history, physical, ophthalmic and neurologic examinations at
presentation, imaging findings, ancillary diagnostic tests, cerebrospinal fluid analysis when

available, treatment and outcome/follow-up. Post-mortem findings were recorded if available.

Magnetic resonance imaging and CT findings were reviewed independently by a board
certified neurologist (EB) and a board certified radiologist (RL). The images were described

for each case. Ultrasound and radiographic findings were also reviewed when available (RL).

Short-term outcome was defined as survival or non-survival 48 hours after diagnosis. The
long-term outcome was assessed, when available, at 1, 2 and 3 months after diagnosis.

Follow-up information was obtained by telephone consultation with the owner and/or the
referring veterinarian and combined with information from the medical records, including

any gross pathology and histopathology reports.

Results



126  Internal ophthalmoparesis/ophthalmoplegia was identified in twelve cats. The cats had a

127  mean age of 10.33 years, and a median age of 10.54 years (range 5.75 to 13.17). Breeds

128  affected were eight Domestic Short-hair cats and one of each of the following: Domestic

129  Long-hair, Tonkinese, British Short-haired, and Burmese cat. Nine cats were male (neutered

130 n=09;75%) and three cats were female (spayed n = 2; 17%, or intact n = 1; 8%)).

131 The results of the physical, ophthalmologic and neurologic examinations are summarized in
132 Table 1. Unilateral internal ophthalmoparesis (right eye only (OD) n = 1; 0.08%) (Fig. 1) or
133 ophthalmoplegia {(total n = 8; 67%), OD = 4; 33%, left eye (OS) =4; 33%} was present in
134  nine cats (75%). One cat (case 4), presented with unilateral internal ophthalmoparesis (OD),
135  however, this progressed to bilateral internal ophthalmoplegia 14 days following initial

136  presentation. Bilateral internal ophthalmoparesis was present in one cat (case 10) at

137  presentation. Case 11 had internal ophthalmoparesis OD and internal ophthalmoplegia OS.

138  The neurologic examination at presentation revealed: obtunded mental status (n = 9; 75%),
139  abnormal behavior (circling n = 3, 25%; pacing n = 1, 8%; compulsive behavior n = 1, 8%),
140  proprioceptive ataxia in all four limbs (n = 3; 25%), ambulatory tetraparesis (n = 1; 8%),

141  postural reactions deficits (n = 4; 33%), and seizures (n = 2; 17%). In addition, the neuro-
142 ophthalmic examination included deficits in CN III (motor component), IV, V (ophthalmic
143 and maxillary branch), VI and VII ipsilateral to the mydriasis. Clinical signs of these deficits
144  included: an absent or decreased palpebral reflex (n = 5; 42%), absent or decreased menace
145  response with normal vision (n = 3; 25%), absent/decreased corneal reflex (n = 3; 25%), a
146  decreased (n = 1; 8%) or absent (n = 3; 25%) vestibulo-ocular reflex (VOR) (unilateral n = 3;
147  25%, or bilateral n = 1; 8%); and decreased facial sensation (areas innervated by the

148  ophthalmic and maxillary branches n = 1; 8%).
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Abnormal imaging findings are summarized in Table 2: MRI only (n = 4; 34%), MRI and
ultrasound (n = 3; 25%), CT only (n = 1; 8%), CT and ultrasound (n = 1; 8%), CT and MRI
(n=1; 8%), ultrasound only (n = 2; 17%). In addition, thoracic radiographs were performed
in cases 2, 4, and 6. Magnetic resonance imaging (Fig.2) or CT scans (Fig.3) of the head were
performed in most cats (n = 10; 84%). This revealed a mass lesion in all cases in varying
locations: middle cranial fossa (n = 7; 58%); extra-axially between the midbrain and pons (n
= 1; 8%); retro-bulbar space (n = 1; 8%); and intra-nasally, extending to the orbital fissure (n
= 1; 8%). The two cats with abdominal ultrasound only, had intestinal thickening, mass-like
lesions or abnormal kidneys that were diagnosed by fine needle aspirates and cytology as
large cell lymphoma. Their neurologic signs were suspected to be due to multi-centric
lymphoma and further investigations, including MRI, were offered but declined by the

owners due to quality of life concerns, and they requested for euthanasia of both cats.

Cerebrospinal fluid (CSF) analysis was only performed in one case (Case 4). CSF analysis
from the cerebellomedullary cistern showed atypical large mononuclear cells (76%) small
mononuclear cells (21%), non-degenerate neutrophils (1%), occasional activated
macrophages (2%) and a protein concentration of 0.06g/l. This case was diagnosed with

multi-centric lymphoma following fine needle aspiration and cytology of a colonic lesion.

Follow-up information is summarized in Table 2. All twelve cats were euthanized due to
clinical deterioration or concerns of quality of life. There was a short-term outcome (48 hours
after diagnosis) of 50% survival and 50% non-survival. All cases with an initial short-term
survival outcome were euthanized within 3 months of diagnosis. The median time between
presentation and euthanasia was 3.5 days (range 0 to 80 days). Two cats had post-mortem
examinations performed (Cases 7 and 10). Case 7 was diagnosed with a round cell neoplasm
consistent with lymphoma observed in the hypothalamic area (middle cranial fossa), optic

chiasm, local meninges and stomach. This case had MRI and CT of the head performed with
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lesions noted on the left side of the middle cranial fossa, however no abdominal imaging had
been performed. Case 10 was diagnosed with a macroadenoma of the pituitary gland; the

lesion location was consistent with the ante-mortem CT findings.

Discussion

We describe clinical signs, imaging findings and outcome in twelve cats with internal
ophthalmoparesis/ophthalmoplegia. Despite several reports of middle cranial fossa syndrome
in cats,”!! this is the first case series specifically looking at the presentation of internal

ophthalmoplegia/ophthalmoparesis in cats.

Understanding of the neuroanatomical pathway of CN III is important prior to interpreting its
dysfunction. Cranial nerve III is divided into motor fibers and parasympathetic fibers. The
motor fibers innervate the ipsilateral extra-ocular muscles (dorsal rectus, medial rectus,
ventral rectus, and ventral oblique) and the ipsilateral levator palpebrae superioris muscle.
The parasympathetic fibers innervate the iris sphincter and ciliary body muscles. The PLR
allows evaluation of the parasympathetic fibers of CN III. Following stimulation of the retina
by a light stimulus, impulses travel via the optic nerve (CN II) to the optic chiasm, where the
majority of the fibers (around 65% in the cat) cross over and continue as part of the
contralateral optic tract. Some optic tract fibers bypass the lateral geniculate nucleus and
course caudally to synapse in the pretectal nucleus (located in the rostral midbrain). The
majority of the fibers of the pretectal nucleus (around 65%), cross over to the contralateral
side, through the caudal commissure, and reach the parasympathetic nucleus of CN III
(known in human neuro-anatomy as the Edinger—Westphal nucleus). The remaining fibers
from the pretectal nucleus (around 35%) reach the ipsilateral parasympathetic nucleus of CN
I11.113 Both the motor and the parasympathetic fibers emerge together in the lateral aspect of

the interpeduncular fossa, on the medial side of the crus cerebri, and course rostrally in the
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middle cranial fossa lateral to the pituitary gland, adjacent to but not in the cavernous sinus,
where they meet the trochlear nerve (CN IV), abducens nerve (CN VI) and two branches of
the trigeminal nerve (CN V) (ophthalmic and maxillary nerves)."!> All these nerves (except
the maxillary branch) exit the cranial cavity through the orbital fissure. The maxillary branch
of CN V exits through the round foramen. The motor fibers of CN III then abruptly branch to
innervate the extraocular muscles. Located at the point of branching is the ciliary ganglion. In
this ganglion, the preganglionic parasympathetic fibers synapse onto the postganglionic
parasympathetic fibers. These postganglionic fibers, then known as the short ciliary nerves,
pass along the surface of the optic nerve to the eyeball to innervate the smooth muscle of the
ciliary muscle and the sphincter of the pupil causing pupillary constriction (Fig.4)."!3
Provocative pharmacological testing of mydriasis can be performed by using 0.1%
pilocarpine solution to assess the parasympathetic innervation of the oculomotor nerve to that
eye.’® However, the results of such tests can be unreliable.*® Pharmacological testing was not

performed in any of the cases of this study.

Obtunded mental status was seen in nine of the twelve cats at presentation (75%). This is
likely due to the intracranial masses causing compression of the forebrain/brainstem. The
menace response was absent or decreased in three cats, however, they had intact vision; the

menace response deficits were considered likely to be due to their obtunded mental status.

The majority of our cases (n = 8) had internal ophthalmoparesis/ophthalmoplegia without
external ophthalmoparesis/plegia. Five of these eight cats (cases 1, 8, 9, 10 and 12) were
diagnosed with a middle cranial fossa mass. This could be explained by the fact that the
preganglionic parasympathetic fibers are more superficial, medial and smaller in diameter
than the motor fibers of CN III and therefore more at risk of being compressed by a lesion
arising from the middle cranial fossa and causing mass effect.!*!*> Two of these 8 cases

(cases 4 and 5) did not have advanced imaging of the head and the remaining case (case 6)
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was diagnosed with a retrobulbar mass. In case 6, we could hypothesize that the mass
affected mainly the postganglionic parasympathetic fibers after they branched away from the

motor fibers. However, a post-mortem examination was not obtained in this case.

In cats, clinical signs of external ophthalmoparesis/ophthalmoplegia include ptosis,
ventrolateral strabismus and a decreased (paresis) or absent (plegia) VOR.'? In this case
series, panopthalmoparesis/ophthalmoplegia (internal and external
ophthalmoparesis/ophthalmoplegia) was only seen in the form of an ipsilateral decreased or
absent VOR (n=4); ptosis or static ventrolateral strabismus were never observed. The VOR
evaluates CN VIII (sensory component to the reflex) and IIl, IV, and VI (motor
component).* The VOR is induced by movement of the head from side to side in a horizontal
plane which elicits an involuntary rhythmic eye movement. This reflex can be decreased to
absent due sensory component dysfunction (CN VIII), motor component dysfunction (CN III,
CN 1V, CN VI) or myopathy of the extraocular muscles.13 None of the cats presented with
vestibular dysfunction, therefore a dysfunction of the sensory component of this reflex was
not considered the cause of the decreased/absent VOR. All four of these cats (cases 2, 3, 7,
11) were diagnosed by MRI/CT with a mass lesion in the middle cranial fossa. The nerves
involved in the motor component of the VOR (CN III, IV, VI) pass through the middle
cranial fossa where they exit the skull through the orbital fissure.!* This anatomical

relationship can explain why panophthalmoparesis/ophthalmoplegia was seen in these cats.

Lymphoma is the second most common intracranial neoplasm after meningioma in cats.***#°

It can be associated with feline leukemia virus.?® Lymphoma should be included as one of the
major differential diagnoses in cats presented with internal ophthalmoplegia.****> Systemic
clinical signs were seen in ten of the twelve cases in this study. Cases 4 and 5 had an
abdominal ultrasound prior to MRI/CT due to the presence of inappetance, weight loss, and

diarrhea (case 4). In both of these cases, due to lesions found on abdominal ultrasound,
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lymphoma was diagnosed by fine needle aspiration and cytology. Due to these findings,
advanced imaging was declined by the owners. This is similar to the findings of Inumura et
al., who suspected CN III failure due to metastasis of a renal carcinoma. A third case, case 7,
was diagnosed with intracranial and gastric lymphoma on post-mortem examination. In
hindsight, an abdominal ultrasound with cytology could have possibly provided a pre-mortem
diagnosis of lymphoma. As demonstrated by these cases, in cats with concurrent systemic
signs abdominal ultrasound should be considered prior to any advanced imaging to better

understand the clinical signs, and potentially reach a diagnosis.

Inherent limitations of retrospective studies impacted these results. A final post-mortem
examination was only performed in two cases, thus limiting any definitive comments about
the nature of our findings. The medical records were at times incomplete, although follow-up
information and outcome was obtained for all cases. Another limitation of this study was the
small number of cases and a referral only population. It is possible that cases presenting in
general practice with feline internal ophthalmoparesis/ophthalmoplegia alone, in an otherwise
healthy cat, are often not referred, and so our population is biased towards more critically
unwell animals with a worse prognosis. Future prospective studies documenting larger
populations of cats with internal ophthalmoparesis/ophthalmoplegia, in both a referral and
first opinion setting, would be beneficial to understand the true clinical outcome of cats with

internal ophthalmoparesis/ophthalmoplegia.

Conclusion

Feline internal ophthalmoparesis/ophthalmoplegia often presents with other clinical signs in a
referral hospital population. A thorough history, physical examination, and neurologic and
ophthalmic examinations are essential for clinical reasoning and to effectively select the most

indicated diagnostic tests. Cats with intracranial lesions can present with
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panophthalmoparesis/ophthalmoplegia or internal ophthalmoparesis/ophthalmoplegia as the
sole clinical sign. Advanced imaging may be necessary to reach a definitive diagnosis, but
abdominal ultrasound can be helpful in some cases with systemic disease. Cats with systemic
and neurologic deficits related to internal ophthalmoparesis/ophthalmoplegia have a guarded

prognosis due to the high prevalence of neoplasia in this population.
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Figure 1: 6.75 year-old, male neutered, Domestic Short-hair cat (case 1) with anisocoria due

to internal ophthalmoplegia of the right eye.

Figure 2: MRI of the brain from a 6.75 year-old, male neutered, Domestic Short-hair cat with
right-sided internal ophthalmoplegia (case 1) (A and D: mid-Sagittal plane; B, C, E and F:
transverse plane at the level of the pituitary fossa plane). There is a large clearly marginated,
bi-lobed mass in the middle cranial fossa (predominantly on the right). The mass is
hyperintense, with areas of hypointensity compared to the normal grey matter on T2W FSE
(A, B) and on FLAIR (C) images. The mass is hypointense to the normal grey matter on TIW

(E) and demonstrates strong contrast enhancement on TIW (D, F).

Figure 3: Pre-contrast CT images of the brain from a 10 year-old, male neutered, Domestic
Short Haired cat, with bilateral internal ophthalmoplegia with a rounded hyperattenuating
large pituitary mass extending bilaterally and dorsally. Medium-frequency reconstruction
images are presented in a brain window (WL 50, WW 100) A: Transverse plane at the level
of the pituitary fossa, B: sagittal plane reconstruction, C: dorsal plane reconstruction at the

level of the middle cranial fossa.

Figure 4: Neuroanatomic pathway of the pupillary light reflex. (A) Dorsal and (B) lateral
views. Retina (1), optic nerve (2), optic canal (3), optic chiasm (4), optic tract (5), pretectal
nucleus (6), parasympathetic component of the oculomotor nucleus (Edinger Westphal
nucleus) (7), oculomotor nerve (8), orbital fissure (9), ciliary ganglion (10), and short ciliary

nerve (11).



Table 1. Signalment and clinical signs in twelve cats with internal ophthalmoplegia/ophthalmoparesis. The

affected CN is annotated in brackets.

SSO[ JYSIOM SIIOIJOP UOT)OBAI
soudjaddeur reamsod papis 1 1
eIXaIA papumqo SUON VN e139[d ao [4 NN 00°¢T HSd S
(A) xop301
reagadied juasqe :qO SSBW [BepLIL
90BUSW JUASqE (O AIYM 8O0 :SO Io)e
910joq SV papumqo I99[n [e_UI0d O VN e139[d no L1 P «v
Inuunuw 1J1edy
BOOYIIRI(]
souvjaddeur
SSO[ IYSIOA QUON JUON VN SIsared ao € NIN 80°TT HSA 14
(AND)
uonednsuo)  X9[JoI [BAUIOD JUISAR soSeyrIowory
Ayredoisyuyg ‘(A ND) xopjo1 [EPLIL PUB S}IOAN
spnearoued [elqadied jussqe :SO ‘are[y snoanbe :nO
sisoprdi| (A) Ayroedo
oneday otuoIy)  uonesuds [eroey T T [BSUI0S STYJIP SO e13o[d e139[d SO IC NdA L1°€T HSd €
(IA ‘A ND)
X9[JoI [BAUIOD JUISQL
BIXOIA] ‘(A ND) X321
ooudaddeu] [eiqadied jussqe :SO ouoN vI39]d v139[d SO S A4 14’6 ‘wang T
SaINZIaS
Suroed
uoneIpAyaq pepumqQ QUON VN ©139[d ao L NN S.9 HSA I
I ND P X3§ (£) 93y pasag
sugrs sugrs sugrs yuduodurod I ND uduodurod SISeLIpAW  SISBLIpAW
ITIYSAS [ed130[01N3U J13YIO srureypydo 130 J0)OJAl noypedussereg Jo apIs uoneIn(q judmRuU3IS ase)




S}O1JOp UON)OBal

[exmsod L pue Td 1
¥ 2yp 03 Surpoar)
douajaddeur papumqQo SUON VN eI5o]d ao € Nd 00°ST HSA 6
(A)
xapJa1 [eaurod T (A ND)
xa[ja1 [e1qadied juosqe
‘osuodsar soeuow T (O
snwgesAu
[EO1IOA [BUON)ISO] JUAWIYORIP
sisareden?) Arojenquiy [eunal jo seare
eixeje oAndoooridord s sosip ondo
SOINZIdS  SNOJBWOPS ‘UONSITUO0D
BIxalouy papumqo [9SS9A TRIS[3S 11O VN e13o]d ao 0¢ NN v€11 HSd 8
INUUNW e
douaraddeuy uorsnnoid
eruoyodAy papumqQ PIRAd 1€ :NO ®139]d LERIR| SO 4 NI SL'S uog, L
o31eyosip
[eseu T
Ayq
jedouspeydwA|
puewqng
Surjjoms
w [erodwa) T
SSO[ JYSTO M
Sury3no)
shiealoued papumqo snweyydoxs :SO VN e1go]d SO 0l NN sT°Cl HS4 9
HIND ® X3S (£) 93y padag
sugis sugis sugis Jjuduoduod I ND juduodwod SISeLIpAw  SISenIpAm
JIWAISAS [Bd130[01NdU 1Y srurpeypydo YO I10)JOJAl mayedussered Jo apis uopeIn(q JudueuUSIS ase)



(ITA) xopga1 [e1qadied T
‘asuodsar aoruow 1 :qO
S}HOIJOP UON)OBdI
reanysod papis Y 1
erxeje oAndoooridorg

3 9y 01 Burpoar)
SUON papumqo SUON VN SIsared ao umouuy NIN 0S°L HSA 4!
eIsayisorIodAy [BO1AI)
SYOLJOp UOT)OBAI
Jerysod L pue 1d 1 T
N ay3 03 Surpoar) sisared :qO
duoN papumqQ duoN stsareq e1391d :50 no o€ NN §L'8 H1d 11
A[eSoworoy Inoraeyaq aAIsindwo))
smiowr  erxeje dandooorrdorg
sajeqelq popumqQ  snuweyiydous :g0O VN ®I1391d no 1T NI 0001 HSA 0T
111 111 P X33 () 98y padag
Sugis sugis Sugis ND yuduodurod ND Juduodwod SISeLIpAW SISeLIpAW
JIAISAS [e3130[0.1N3U 1Y) srurpeypydo YO I10)OIA mdyedwssered Jo apIis uoneInq JuIWRUSIS ase)




Table 2: Abnormal imaging findings, pathology results and outcome in twelve cats with

internal ophthalmoplegia/paresis

Abbreviations: AD, after diagnosis; abdo u/s, abdominal ultrasound; CN, cranial nerve; d,
days; dx, diagnosis; euth, euthanized; FNA, fine needle aspirate; n/a, not applicable; L, left;
LN, lymph nodes; MCF, middle cranial fossa; PM, post-mortem; R, right; submand,

submandibular



*SNUIS [BIUOJ T Y} JO Surul] oY) JO JUIUAOIY} pue
sasnuis [ejuoyy Ay} Jo ul[[y pimy “eqng dswedwiy

ewoydwA] Xp aseasip onjearoued priw ‘AyjedouspeydwA| 71 9ys ur pue oords 1BqINQONAI S} OIUT SUIPUIIX
av poL yng N1 puweqns VN J oduasow ‘Ayjedoyieday] o11sAoAj0d TS/n Opqy armyernosnw sijezodwo) T Urgyim SUruadoIy) 1S 1D 9
ewoydwA] [[90 931e] XP Suruayoryy [eunsajul [eooy pue AyjedouspeydwA|
av p1 ymmg Koupny VNA oudussow ‘Ayedoaydau [e1oje[ig S/n opqy B/Uu S
A[eSoworpIes priwr SYdeISorper o1oeloy |
ewoydwA] [[90 o31e] Xxp  searoued paudydIy) pue d1oyd20dAY ‘Ayredouspeydwk|
av py1 wng SSBW JIU0[0d YN  [eUIUOPQE— BIUI ‘SSBUI O[UO[OD [eINWENU] :S/N OPqY B/U ¥
A ND JO SaydueIq 991U} 9y} JO JUIWITIL[UD [PIM
av po wnyg B/ B/ AON T Y} UL UOISI[ SSell [eIXe-BOXH ‘[N €
"SONSSI) Jeq[NQo1AI Y3 9y} oIl
UOISUIX M “Y<T DN 01 suod oy Jo jred renuoa
av pg yng '/U '/Uu o woiy SuIpuelXo SSew [BIXe-enxd (800 TIIN ¢
oInssaid [erueIoRIUI PIsIel PUE BWIOPIO
[euorsaqriad ‘A[[e1dre[iq 2Inssiy [831qI0 9y} Y3noay)
av ps yng B/U Ayjyedojeday osnjjips/n Opqy ADIN 2y Ul ssewl [erueIoRnUI [RIXE-BNXY [TYIN I
dwoNnQ sgurpuyy A3ojoyyed sguipury uidewn YO sgurpuy LD/TIIN ase)




av po yimg B/U '/U JDIN Ul ssew [erxe-enxa a81eT TN 4l

dav pog ymng B/u e/u (T<¥) ADIN Ul ssew [erxe-enxo o31eT TIN 11
seaoued pauoyoIy [,

av poz ying BUWOUIPROIOBW A B/U ‘Are1oreriq Surpuoyxo ssewr Areyyid 981811 O]

av po yng '/U B/U (1<) Aqrerore(iq Surpuaixd ssew Areymiid oSre TN 6

aInssy [e31q10 pue JOIN oY}
av po yinyg B/U B/U ‘qInq £10308J[0 oY) 0} SUIPUSIXD Ssew [eseuennu] :;TJIN 8

(T<9) ADIN UI ssew Jerxe-enxa agIeT ‘TN

UOIEPI[OSU0d Fun ‘AjALD
[eseu oy} ul [eLId)eW Surjenuoye IS JO Junowe pijn
av po png ewoydwA] (A d '/U e[[nq oruedwA) Y ur [eL1ojew Sunenudye 1S (1) L

awoNnQ sgurpuyy A3o[oyyed sgurpuyy Sursew 13Y)Q sgurpuy LD/TIIN se)




