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<Case Report>

Hypertrophic obstructive cardiomyopathy in a Yorkshire Terrier
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Abstract: An 11-year-old, castrated male dog presented with a 3-month history of cough and depression. Auscultation
revealed systolic murmur and thoracic radiographs showing enlargement of both the atrium and left ventricle.
Echocardiography showed thickened mitral valve and moderate-to-severe left atrial enlargement. Additionally, M-mode
echocardiography showed symmetric left ventricular wall thickening and systolic anterior motion of the mitral valve,
while Doppler imaging revealed high velocity turbulent flow through the left ventricular outflow tract. Based on
echocardiography, this case was diagnosed with hypertrophic obstructive cardiomyopathy. After 5 months, the dog was

clinically static in radiography and echocardiography.
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Hypertrophic cardiomyopathy (HCM) refers to a myocar-
dial disease characterized by a hypertrophied non-dilated left
ventricle [2]. In a few HCM cases, the hypertrophic basal
interventricular septum (IVS) protruded into the left ventric-
ular outflow tract (LVOT) and/or systolic anterior motion
(SAM), which is an abnormal motion of the mitral valve
towards the LVOT during systole resulting in left ventricular
outflow tract obstruction, which defines hypertrophic obstruc-
tive cardiomyopathy (HOCM) [11, 12].

HCM is classified into primary and secondary forms based
on etiopathogenesis. Primary HCM is triggered by a genetic
mutation associated with myocardial contraction. Familial
occurrence and genes associated with feline HCM were
reported [6]. Secondary HCM is associated with endocrine
disease, which induces an increase in left ventricular wall
hypertrophy (e.g., hyperthyroidism), pressure overload disor-
ders predisposing to systemic hypertension (e.g., chronic kid-
ney disease, and hyperadrenocorticism) and congenital cardiac
disease (e.g., subvalvular aortic stenosis) [3, 12].

HCM is a common hereditary disease in cats and humans;
however, it is rare in dogs. Most dogs diagnosed with HCM
are large breeds, male, and identified before attaining 3 years
of age [5, 15], suggesting a possible hereditary cause [5].
Therefore, HCM in a small-sized and aged canine breed is an
extremely rare entity [15].

Retrospective studies of canine HCM suggest that physi-
cal, electrocardiographic, radiographic and echocardiographic
examinations were used for the diagnosis [8]. This study
describes radiographic and echocardiographic features of a
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dog with HOCM.

An 11-year-old castrated male, Yorkshire terrier presenting
with cough and depression was referred to Gyeongsang
National University veterinary medical teaching hospital. The
dog was treated previously with inotropes, angiotensin-con-
verting-enzyme inhibitors, and diuretics. During physical
examination, auscultation revealed systolic murmur located
at the base of the left heart. Systolic blood pressure was 148
mmHg. Serum chemistry profiles showed mild elevation in
blood nitrogen urea. Electrocardiogram revealed a tall R wave
and left-axis deviation suggesting left ventricular enlargement.

Thoracic radiographs revealed mild dilation of left and
right atrium, and severe left ventricular enlargement (Fig. 1).
Two-dimensional echocardiography showed concentric hyper-
trophy of left ventricle and multiple hyperechoic foci in the

Fig. 1. Ventrodorsal (A) and right lateral (B) thoracic radio-
graphs of the dog showing a severely enlarged left ventricle.
Mild dilation of left and right atrium is also detected.
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Fig. 2. Right parasternal long-axis: a four-chamber view. (A) B-
mode shows concentric hypertrophy of left ventricle and mul-
tiple hyperechoic foci in the left ventricular wall. The infundib-
ular hypertrophy creating the outflow obstruction is also clearly
visible (arrow). (B) Turbulent flow in the left ventricle extend-
ing into the left ventricular outflow tract was identified on the
Color Doppler echocardiogram. Mitral regurgitation was found
as well. (C) M-mode echocardiography in the mitral valve
aspect showing a mild thickening of the mitral valve and mild
systolic anterior motion.

left ventricular wall, and remarkably bulging basal septal
wall associated with the hypertrophy (Fig. 2). M-mode
echocardiography showed a symmetrical thickening of the

left ventricular wall during diastole (left ventricular posterior
wall diameter: 9.5 mm; reference range, 4.2—5.8 mm; ventric-
ular septal diastolic thickness: 10.9 mm; reference range,
5.3-7.3 mm). Fractional shortening (49.4%) was within nor-
mal range (30-50%). Anterior leaflet of mitral valve showed
a mild thickening, mild SAM and stiffness (Fig. 2C). The left
ventricular outflow tract to aortic valve diameter ratio was
0.49 (reference range, 0.509-0.737) and the left atrial to aor-
tic root diameter ratio was 2.02 (reference range, <1.3).
Color-flow Doppler imaging showed a turbulent flow start-
ing in a left ventricle and extending into the LVOT, and
eccentric mitral regurgitation. Spectral Doppler recordings
revealed high LVOT flow velocity (4.17 m/sec: reference
range, <1.7 m/sec). Mitral regurgitation velocity was 5.96 m/
sec. Early diastolic mitral inflow velocity was 1.3 m/sec,
which was higher than the reference range (0.62 to 0.84 m/
sec), and the ratio of the early (E) to late (A) ventricular fill-
ing velocities (E/A ratio) was 1.53. Tissue Doppler imaging
(TDI) showed reversal of E'/A" in a left ventricular wall and
an E peak velocity of 3.7 cm/sec (Fig. 3). Tricuspid regurgi-
tation velocity was 3.39 m/sec. Additionally abdominal ultra-
sonography was performed to detect other causes of systemic
hypertension, and the results showed a mild enlargement of
bilateral adrenal gland.

Based on the radiographic and echocardiographic examina-
tion, hypertrophic obstructive cardiomyopathy was diag-
nosed with secondary changes involving myxomatous mitral
valve degeneration and mild pulmonary hypertension. The
dog was managed with previous drugs and a B-blocker
(carvedilol, 0.2 mg/kg, twice a day, orally). Two days later,
the dog presented with cyanosis and hypotension. The B-
blocker was eliminated and only inotropes, angiotensin-con-
verting-enzyme inhibitor and diuretics were administered.
After 5 months of follow-up, no significant radiographic or
echocardiographic changes were found.

HCM is a rare disease in dogs, unlike feline patients,
occurring in large young males [5, 8, 13, 15] and was impos-
sible to establish the etiology of canine HCM [11, 15]. This
report presents an extremely rare case of HCM involving an
aged, small canine breed. Previous canine reports were diag-
nosed based on cardiac wall thickness (IVS: 13-22 mm,
mean 19 mm; LVPW: 10-19 mm, mean 15 mm) [9, 10], TDI
(PW-TDI E® peak velocity 3.0-7.3 cm/sec) and systolic/dias-
tolic function [11]. We also used same criteria for diagnos-
ing HCM.

HCM with dynamic obstruction of the LVOT (DLVOTO)
was classified as HOCM, which is frequently diagnosed in
feline and human patients. SAM resulted as the anterior
mitral valve is sucked into LVOT [3, 11]. In a recent report,
SAM was also responsible for abnormal geometry of the
mitral valve abnormalities, such as displacement of the left
ventricular papillary muscle [1]. Obstruction of the LVOT in
canines was frequently characterized by the fixed form, the
so-called aortic stenosis. DLVOTO was found in a majority
of canine patients presenting with the mitral valve abnormal-
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Fig. 3. Spectral Doppler echocardiogram of the dog in the left long-axis view of the four chambers. High left ventricular outflow tract
flow velocity (4.17 m/sec) (A) and mitral regurgitation velocity (5.96 m/sec) (B) were identified. Early diastolic mitral inflow velocity
(1.3 m/sec) (C) was increased with an E/A ratio of 1.53. Tissue Doppler imaging in left ventricular wall (D) shows reversal E'/A" and

E peak velocity (3.7 cm/sec).

ity [11]. In this case, echocardiography revealed a turbulent
flow in the LVOT around the hypertrophic basal septal wall,
and SAM. SAM was mild, but remarkable morphological
changes in basal septal wall bulge were found, resulting in
obstructive changes in cardiomyopathy.

It is known that mitral valve degeneration and pulmonary
arterial hypertension coexist with secondary changes in HCM
patient [2, 4, 5, 7, 15]. In this case, we were able to find sim-
ilar findings with previous studies.

Studies reporting abdominal findings using ultrasound are
unavailable, except for the case involving canine HCM man-
ifesting peritoneal effusion in ultrasonography [8], suggest-
ing that peritoneal effusion was associated with right-sided
heart failure [12]. In this case, additional abdominal ultra-
sonography revealed a mild enlargement of bilateral adrenal
gland, diagnostic of benign changes (e.g., nodular hyperpla-
sia), without excluding hyperadrenocorticism. It is known
that feline patients with hyperadrenocorticism show second-
ary hypertension ranging from a possible 60 to 80% [12]. In
this case, it is not easy to make clear that the HOCM was
related with hyperadrenocorticism due to lack of evidence for
hypertension and further test for adrenal diseases.

Canine and feline cardiac cases are classified and treated
according to the clinical severity based on the American Col-
lege of Cardiology (ACC) grading system [12]. Feline HCM
cases were managed with calcium-channel blockers, ACE

inhibitors, diuretics and beta blockers [1, 2, 5, 12]. Anti-
thrombotic drugs were also used to prevent pulmonary
thromboembolism [5, 12]. In a recent report, the use of enal-
april with furosemide was considered reasonable to treat con-
gestive heart failure in feline HCM cases [1]. In previous
reports, younger canine HCM cases treated with calcium-
channel blockers, ACE inhibitors, diuretics and beta-block-
ers showed improved clinical signs [4, 11]. Older canine
cases recovered following treatment with these drugs [8].
However, a few cases improved initially, and subsequently
deteriorated clinically [15]. In this case, treatment with beta
blockers resulted in side effects of hypotension and cyanosis
within 2 days. It is known that hypotension and bradycardia
are the most common adverse reactions in elderly patients
exposed to beta blockers [14].

This case was well managed with diuretics, ACE inhibi-
tors and inotropes. After 5 months of follow-up, the dog was
static in radiography and echocardiography. The study limita-
tion is related to the failure to further investigate bilateral
adrenal gland enlargement via ultrasonography, because of
absence of significant clinical abnormalities and lack of
owner’s consent to perform the examination.

In conclusion, this study involved a diagnosis of HOCM
via radiography and echocardiography in an aged small breed
dog. Despite a minor clue in abdominal ultrasonography sug-
gesting the possibility of systemic hypertension, no further
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study was conducted to investigate the causes of bilateral AG
enlargement. However, this case suggests the possibility of 8.
secondary HOCM in an aged small breed dog.

References

report in India. Vet Arh 2010, 80, 491-498.

. Liu SK, Maron BJ, Tilley LP. Hypertrophic cardiomyopathy

in the dog. Am J Pathol 1979, 94, 497-508,

. . . ) 10. Liu SK, Roberts WC, Maron BJ. Comparison of morphologic

1. Abbot? JA. Feline hypertrophlc cardiomyopathy: an update. findings in spontancously occurring hypertrophic cardiomyopathy
Vet Clin North Am Small Anim Pract 2010, 40, 685-700. . .

R . . in humans, cats and dogs. Am J Cardiol 1993, 72, 944-951.

2. Baty CJ. Feline hypertrophic cardiomyopathy: an update. Vet . . . :
Clin Notth Am Small Anim Pract 2004. 34. 1227-1234 11. Loureiro J, Smith S, Fonfara S, Swift S, James R, Dukes

3B n J?A Mm r(ril.al d.mm ri‘i. Vet T E h- d" I McEwan J. Canine dynamic left ventricular outflow tract

- poon JA. Myocardial diseases. . Veterinary EChocartiography: obstruction: assessment of myocardial function and clinical
2nd ed. pp. 359-376, Wiley-Blackwell, Ames, 2011. outcome. J Small Anim Pract 2008, 49, 578-586.

4 I:Iashyap h,DK’ d.lean thSK, dIt)hev.var}l]gan ?’ Giri DK. 12. MacDonald K. Myocardial diseases: feline. In: Ettinger S,
. ypertrophic cardiomyopathy and their therapeutic management Feldman EC (eds.). Textbook of Veterinary Internal Medicine:
in a Lhasa Apso dog. Vet World 2012, 5, 493-494. . )

. . . . Diseases of the Dog and Cat. 7th ed. pp. 1328-1341,

5. Kienle RD. Cardiovascular disease. In: Smith FWK, Oyama Saunders. St. Louis. 2010
FI”LI." Tgleyd.LlP’ Sli‘iﬁer dMM (‘1"5151')'1 71;4*“81“31 d"f CZI:‘“E and 13. Pang D, Rondenay Y, Hélie P, Cuvelliez SG, Troncy E.
28(;1816 ardiology- ed. pp- ~1/9, Saunders, ot Louts, Sudden cardiac death associated with occult hypertrophic

. . . cardiomyopathy in a dog under anesthesia. Can Vet J 2005,

6. Kittleson MD, Meurs KM, Munro MJ, Kittleson JA, Lui

SK, Pion PD, Towbin JA. Familial h hi di 46, 1122-1125.
» Hlon BD, - Towbin - ramiiat hyp ertrophic - cardio- 14. Plumb DC. Atenolol. In: Plumb’s Veterinary Drug Handbook.
myopathy in maine coon cats: an animal model of human Tth ed. p. 77. Wilev-Blackwell es. 2008
disease. Circulation 1999, 99, 3172-3180. Pl ey ; FATES, <7
15. Washizu M, Takemura N, Machida N, Nawa H,

. Klues HG, Roberts WC, Maron BJ. Morphological deter-

minants of echocardiographic patterns of mitral valve systolic
anterior motion in obstructive hypertrophic cardiomyopathy.

Yamamoto T, Mitake H, Washizu T. Hypertrophic cardio-
myopathy in an aged dog. J Vet Med Sci 2003, 65, 753-756.



