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Idiopathic Arterial Thromboembolism (ATE) in a Turkish Angora Cat
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Abstract : A 2-year-old, female, Turkish Angora cat was presented due to hindlimb paralysis with 2-day history of
vomiting and depression. Physical examination revealed weak femoral pulse and cyanotic footpads of hind limbs. Chest
auscultation, thoracic radiography, and electrocardiogram were no remarkable. Abdominal ultrasonography showed
suspected hyperechoic thrombus in abdominal aorta. Underlying causes of the arterial thromboembolism were not found
on multiple diagnostic examinations and the cat was diagnosed as idiopathic saddle thromboembolism. Despite 4-week
regimen with heparin sodium, aspirin, and diltiazem, the hind limbs were progressively and irreversibly necrotized.
Therefore, coxofemoral amputation was performed. After surgery, the clinical condition of this cat returned to normal

without further complications.
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Introduction

Feline arterial thromboembolism (ATE) is commonly occurred
by cardiac diseases, such as cardiomyopathies and diseases
causing left atrial enlargement. A recent study showed that
69% of cats with ATE had cardiac diseases and 9% had thy-
roid disease (12). Rare causes of ATE include neoplasia, sys-
temic inflammation, and endocarditis (2). Age of initial episode
of thromboembolism ranged from 0.1 to 18.3 years, and a
predisposition to male cat has been reported (12). Diagnostic
investigations including auscultation, thoracic radiography, electro-
cardiography, and echocardiography are required to rule out
cardiac involvements. ATE in cats induces muscle ischemia,
consequently resulting in elevations of serum enzymes released
from damaged muscle cells. Lower local venous glucose and
higher venous lactate concentrations than those of central
venous glucose and lactate may be good diagnostic indica-
tors for ATE (8). Possible abnormalities of serum chemistry
include azotemia, hypocalcemia, hyperphosphatemia, hyper-
kalemia, hypernatremia, and metabolic acidosis (12). Ultra-
sonography, angiography, and nuclear scintigraphy may be
useful to locate the obstructed site.

A retrospective study of streptokinase (SK) administration
in 46 cats with arterial thromboembolism indicated that there
was no difference between survivors and non-survivors, based
on time of administration of SK after onset of clinical signs.
Hyperkalemia is a significant complication and appears to be
an indicator of poor prognosis for survival (10). This case
report describes acute hind limb paralysis induced by ATE
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without remarkable causes including cardiac disease.

Case Report

A 2-year-old, intact female, Turkish Angora cat was pre-
sented due to acute hind limbs paralysis (Fig 1). The cat pre-
sented vomiting 2 days prior to admission and then showed
lethargy, exercise intolerance, and the hind limbs paralysis.
The physical and neurologic examination revealed periodi-
cally spastic hind limbs paralysis, cyanotic footpads of hind
limbs, pale mucous membrane, weak or absence of femoral
pulse, and swollen and painful when palpated gastrocnemius
muscle. The heart rate was 160 beat per minutes without
noticeable murmur. Complete blood counts revealed neutro-
philia and mild to moderate thrombocytopenia. On serum chem-
istry profiles, mild azotemia (blood urea nitrogen: 30.9 mg/dl,
reference range: 4.8-31.4 mg/dl, Creatinine: 1.6 mg/dL, reference
range: 0.2-1.6 mg/dl), elevated hepatic enzymes (Alanine transam-
inase: 323 U/L, reference range: 13-53 U/L, Asparate transami-
nase: 1270 U/L, reference range: 9-69 U/L), marked elevation
of lactate dehydrogenase (900 U/L, reference range: 15-277 U/L),
creatine phosphokinase (2000 U/L, reference range: 10-199 U/L),
hyperbilirubinemia (1.5 mg/dl, reference range: 0.3-0.9 mg/dl),
hyperproteinemia (7.6 g/dl, reference range: 1.6-6.3 mg/dl), and
hyperkalemia (5.5 mmol/L, reference range: 3.4-5.2 mg/dl) were
observed. However, prothrombin time (PT) (6.7, reference
range: 6.2-8.2 seconds), activated partial thromboplastin time
(APTT) (11, reference range: 9-12 seconds), and antithrombin
IIT (ATIID) (98%, reference range: 85-200%), fibrin degradation
products (FDPs) (3, reference range: 0-10 ug/ml) measurements
were normal.

An abdominal ultrasonography showed suspected hypere-
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Fig 1. The cat showed hind limbs paralysis at initial examina-
tion. As the embolus was settled in the “saddle” lesion, both rear
limbs were affected.
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Fig 2. B-mode abdominal ultrasonography. In right lateral
recumbency, thromboembolism (white arrow) within abdominal
aorta was clearly visible.

choic thrombus in abdominal aorta (Fig 2). There were no
remarkable findings on thoracic radiography and electrocar-
diogram. In addition, echocardiography revealed that there
were no remarkable findings in systolic left ventricular wall
diameter (6.3 mm, reference range: 5.2-10.8 mm), the size of
left atrium (11.9 mm, reference range: 9.3-15.1 mm), and aorta
(7.2 mm, reference range: 7.2-11.9 mm) (Fig 3).

Heartworm test was negative and Possibility of hyperthy-
roidism was ruled out based on T3 suppression test, basal T4
concentration, and thyroid ultrasonography. Differential diag-
noses included intervertebral disc disease, trauma, hyperthy-
roidism, and all cardiomyopathies. Although a thickness of
left ventricular wall could arouse suspicion about hypertrophic
cardiomyopathy (HCM) on the echocardiography, HCM was
tuled out, based on the diagnostic findings from other cardiac
examinations. Because no specific etiology was identified,
the cat was diagnosed as idiopathic ATE.

The cat was treated with heparin sodium (PINE® inj, Huons,
Hwa-Sung, Korea, 100 [U/kg, IV, TID) and aspirin (Aspirin®,
Sin Pung Pharm, Ansan, Korea, 10 mg/kg, PO, SID) at the
first day of the presentation. On the second day, the cat showed
hyperkalemia (8.0 mmol/L, reference range: 3.4-5.2 mmol/L),
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Fig 3. Two-dimensional echocardiography of the right paraster-
nal short-axis view at aortic valve. The size of left atrium and
left atrium (LA) to aorta (Ao) ratio were normal (11.9 mm, and
LA/ Ao ratio : 11.9/ 7.2 = 1.65, reference range : 0.88-1.79)

Fig 4. Self-mutation of the hindlimbs. Although generalized
condition of the cat was improved after treatment, the hindlimbs
were progressively and irreversibly necrotized. The hindlimbs of
this cat were surgically amputated.

therefore we prescribed dextrose (20% Glucose®, Dai Han
Pharm, Ansan, Korea, 3 mlkg, IV), insulin (Novolin N®, Green
Cross, Yong-In, Korea, 0.2 TU/kg, SC), and sodium bicarbonate
(Sodium bicarbonate®, Dai Han Pharm, Ansan, Korea, 1.5
mEq/kg, IV bolus for 25 min followed by 1.5 mEg/kg CRI
for 6 hours). On the third day, the concentration of the potas-
sium was corrected and we added diltiazem HCI (Diltam®,
Sam Chun Dang Pharm, Hwa-Sung, Korea, 1.5 mg/kg, PO, BID),
since we could not fully rule out HCM. When the patient was
discharged, aspirin (Aspirin®, Sin Pung Pharm, Ansan, Korea,
10 mg/kg, PO, every other day) and diltiazem were prescribed
for reduced hypercoagularity and heart rate, respectively.
Although generalized condition was improved, the hindlimbs
were progressively and irreversibly necrotized (Fig 4). Amputa-
tion of the coxofemoral lesion was performed 4 weeks after



Idiopathic Arterial Thromboembolism (ATE) in a Turkish Angora Cat 25

therapy due to necrosis of the hindlimb. For 2 weeks after the
operation, we administered L-carnitine (Rexal®, Boca Raton,
USA, 100 mg/cat, PO, SID), since its supplementation could
be beneficial by improving myocardial energy production,
and the dosage was gradually increased to 250 mg/cat, After
surgery, the clinical condition of this cat returned to normal
without further complications. The cat has survived more than
30 months until recently.

Discussion

Although more than 70% of cases of ATE seen in veteri-
nary small animal practice occur in cat with cardiomyopa-
thy, ATE can occur in cats that do not have cardiac diseases
(6,12). Thyroid diseases, neoplasia in thorax or abdomen,
systemic inflammation or endocarditis can be rarely occurred
with ATE (2). However, in this case, our diagnostic investi-
gation failed to find any abnormalities for these diseases.

Generally, it is thought that the thrombus is formed within
the left side of the heart prior to development of ATE in cats
with HCM (13). This assumption is supported by the report
that 21% of cats with HCM identified to have left atrial
thrombi at necropsy (7). However, the exact mechanism for
formation of intracardiac thrombi is under investigation. For
the formation of thrombosis, one or more of three conditions,
known as Virchow s triad, such as alterations of the endothelial
surface, blood flow, or composition of blood are required essen-
tially. The association between cardiac disease and thrombus
is explained by the fact that atrial enlargement associated
with cardiomyopathy leads to blood stasis and turbulence (13).

In reference to composition of blood for coagulation in the
cat with cardiomyopathy, one study reported that these cats
had higher antithrombin (AT) and lower plasminogen activity
than normal cat (15), and another study reported that plasma
arginine and vitamin B12 concentrations were significantly
low in cats with cardiomyopathy and ATE (9). In one study,
platelets from cats with cardiomyopathy required less ade-
nosine diphosphate to induce aggregation than platelet from
normal cat (3). However, since well-balanced diets including
adequate vitamins have been fed prior to presentation and the
concentration of AT-IIT was within reference range, the possi-
bility that ATE will be related to nutritional deficiency in this
case is likely to be low.

Reportedly, pure breeds included Abyssinian, Himalayan,
Persian, Siamese, Manx, and Maine Coon may have the pre-
disposition for ATE (6,10,14). Smith et al (13) demonstrated
the possibility that some cats can have genetic abnormality
predisposed to hypercoagulability. In recent retrospective
study for 127 cats with ATE, 3 cats had not been identified as
any disease. In these 3 cats, the cardiac evaluation was nor-
mal and no disease was identified the underlying etiology
that would have predisposed to ATE (12). This means appar-
ent idiopathic thrombosis can present and then it may explain
some genetic abnormality of coagulopathy. Unidentified genetic
abnormality for hypercoagulability may be present. This con-

dition could produce thrombus without overt underlying etiology.

We examined whether or not hypercoagulable disorders
including diabetes mellitus, hyperadrenocorticism, and poly-
cythemia are present based on CBC, serum biochemistry, and
coagulation profiles (PT, APTT, FDPs, ATIII). But, no remark-
able findings were observed in this cat.

In the cat with ATE, thrombolytic therapy was thought to
have no additional benefit, compared with anticoagulant ther-
apy. In human medicine, the efficacy and safety of tissue
plasminogen activator, streptokinase, and urokinase were
evaluated as thrombolytic agents for the treatment of coro-
nary artery occlusion. However, in cats with ATE, the stud-
ies for thrombolytic therapy are limited until recently (12). In
contrast to human medicine, cats treated streptokinase showed
much more adverse effects including hemorrhage (10,13).
Therefore, since there is little information regarding throm-
bolytic therapy in naturally occurring small animal diseases,
it is impossible to make specific recommendations with regard
to thrombolytic therapy.

In this study, we used heparin and aspirin which was used
commonly for the cat with ATE to prevent additional throm-
bus formation and reduce thrombus extension. At initial day,
unfractionated heparin was administered as low dose (100
IU/kg, TID), and aspirin was administered 10 mg/kg q 48
hours. However, in cats with ATE, additional studies are
required to determine the optional dosage of heparin and
aspirin. The standard dose of plasma heparin concentration in
human has been applied to studies of the cat. Most studies
suggested the dosages of heparin were based on studies for
human being (5,11). Recent study (12) showed no difference
of potency between cats receiving high-dose aspirin (>40 mg/
cat q 72 hours) and low-dose aspirin (5 mg/cat, q 72 hours).
But, adverse effects, such as gastrointestinal irritation are less
frequent and milder for the lower dosage.

According to the several previous studies for ATE, the
presence of concurrent congestive heart failure did not have
significant effect on clinical signs during acute ATE episode,
although it had significant harmful effect on long term sur-
vival (12,14).

In conclusion, this case report describes that clinical fea-
tures and therapeutic management of acute hind limbs paral-
ysis caused by idiopathic etiology.
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