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Abstract

Contrast enhanced, multi-detector computed tomography (MDCT) is a
useful diagnostic imaging modality that has become increasingly available in veter-
inary medicine. Multi-planar and three-dimensional reconstructions allow accurate
and comprehensive assessment of cardiac and vascular lesions with short image ac-
quisition times. ECG-gated, contrast enhanced MDCT was used to assess the lesion

extent and therapeutic options in a case of aortic dissection diagnosed in a hyper-

tensive cat.

© 2014 Elsevier B.V. All rights reserved.
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A 9-year-old, male neutered domestic shorthair
cat presented to the Oregon State University Vet-
erinary Teaching Hospital in January 2013 for
evaluation of pericardial effusion. Previous history
included a soft, grade Il/VI left parasternal systolic
murmur ausculted in March 2011. Diagnostics at
that time included a systolic blood pressure of
220 mmHg measured by Doppler sphygmom-
anometry; unremarkable bloodwork including a
chemistry panel, complete blood count, and thy-
roxine level; a normal electrocardiogram; and an
echocardiogram showing a dynamic right ven-
tricular outflow tract obstruction and mild, focal
basilar septal hypertrophy. Antihypertensive ther-
apy was recommended but not pursued. Immedi-
ately prior to presentation in 2013, the cat had a
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LA:Ao left atrium to aortic ratio
MDCT multi-detector computed tomography

decreased appetite for 10 days and intermittent
vomiting. Complete blood count, serum chemistry,
and urinalysis revealed a mildly elevated alanine
aminotransferase (275 U/L, reference range
12—130 U/L), mildly elevated blood urea nitrogen
(47 mg/dL, reference range 16—36 mg/dL), normal
creatinine (2.0 mg/dL, reference range
0.8—2.4 mg/dL), and a urine specific gravity of
1.025. Additional diagnostics included serum thy-
roxine levels (3.3 ug/dL, range 1.9—-5.0 ug/dL) and
a feline pancreatic specific lipase test (negative).
Fluids and maropitant (1.2 mg/kg) were adminis-
tered subcutaneously resulting in a mild improve-
ment in clinical signs. An abdominal ultrasound
performed at the referring clinic revealed no
abdominal abnormalities, although a small peri-
cardial effusion was seen and further cardiac
evaluation was recommended.

On presentation to the OSU VTH cardiology
service, physical exam abnormalities included a
grade ll1/VI left parasternal systolic murmur and an
irregular rhythm. Femoral pulse quality, jugular
vein appearance, and intensity of cardiac sounds
were all within normal limits. Systolic blood pres-
sure was 230 mmHg. A fundic exam revealed no
abnormalities. A sinus rhythm with occasional
ventricular premature complexes was recorded on
an ECG. Echocardiography revealed an aortic dis-
section (Fig. 1) and an ECG-gated, contrast
enhanced, thoracic MDCT? scan was performed to
assess the extent of the dissection and evaluate
the potential for surgical treatment.

For the MDCT scan, the patient was pre-
medicated (butorphanol, 1 mg IM), induced (pro-
pofol, 27 mg IV), and maintained under anesthesia
with isoflurane gas and 100% oxygen. A pre-contrast
thoracic MDCT scan was performed under breath
hold. The MDCT scanning parameters were as fol-
lows: 3 mm reconstructed slice thickness, 120 kV,
200 mA, 512 x 512 matrix, and 0.5 pitch. A contrast
enhanced thoracic MDCT was performed by power
injection of 8 mL of contrast medium® through a
peripheral venous catheter, followed by 1:1 saline
diluted chaser. Image acquisition was automatically

@ Toshiba Aquilion 64 CT, Toshiba America Medical Systems
Inc., Tustin, CA.
b |sovue 370, Bracco Diagnostics, Princeton, NJ.

triggered by the detection of 180 Hounsfield units in
the ascending aorta. A second contrast enhanced
MDCT was performed of the abdomen to further
delineate the extent of abdominal aortic involve-
ment. Images were transferred to a diagnostic
workstation® for multiplanar and three-dimensional
reconstruction and review.

Image interpretation

Echocardiography revealed moderate concentric
left ventricular hypertrophy (left ventricular end
diastolic free wall thickness 0.65 cm; normal range
0.22—0.44 cm) with an accentuated bulge in the
basilar septum (interventricular septum end dia-
stolic thickness 0.83 cm), and mild left atrial
enlargement (left atrium to aortic root ratio
[LA:Ao] of 1.65; normal range 0.95—1.65) by right
parasternal short axis M-mode measurements.” An
aortic dissection extended from the noncoronary
cusp of the aortic valve to the ascending aorta
(Fig. 1A). Color flow imaging showed laminar flow
within the true aortic lumen while the false lumen
appeared to compress the true lumen (Fig. 1B). A
small amount of pericardial effusion without
tamponade and mild aortic and mitral valve
insufficiencies were also noted.

The ECG-gated, contrast enhanced MDCT
images revealed the aortic dissection originated
from the aortic root cranially and extended to at
least the celiac artery caudally. Axial, coronal, and
sagittal imaging planes showed the dissection flap
originate at the aortic root, extend up the
ascending aorta, aortic arch, and continue in the
descending aorta (Fig. 2, Videos 1—3). Contrast
was present in both the true lumen and the false
lumen indicating communication between the true
lumen and the dissection. The abdominal, non
ECG-gated MDCT showed the dissection extended
caudally to the region of the celiac and cranial
mesenteric arteries. There was significantly
reduced contrast enhancement of the right kidney,
indicating possible flow impairment due to the
dissection (Fig. 3); alternatively, the reduced right
renal enhancement may have been secondary to
chronic systemic hypertension and subsequent
renal  pathology. Three-dimensional recon-
structions showed that the dissection was larger
than the true aorta for the majority of its length.
The spiraling course of the dissection was observed
to proceed from the right of the aorta at its origin,

¢ Vitrea workstation, software version 6.3.2, Vital Images,
Inc., Minnetonka, MN.
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