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A Case of Pulmonic Stenosis with Single Coronary Artery in a Dog

Takeo MINAMI, Yoshito WAKAO, James BUCHANANY, Makoto MUTO, Toshifumi WATANABE, Tatsuo
SUZUKI, and Mitsugi TAKAHASHI

Department of Veterinary Surgery, School of Veterinary Medicine, Azabu University, 1-17-71 Fuchinobe,
Sagamihara, 229 Japan, and " Department of Clinical Studies, School of Veterinary Medicine, University of
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ary artery.

A 9-month-old female Bulldog (18.5 kg) was
examined at Azabu University Veterinary Hos-
pital because of progressive abdominal enlarge-
ment over a 4-month period. Physical examina-
tion revealed a considerable amount of ascites.
Body weight decreased to 13.5 kilograms after
the ascites was removed by paracentesis. A
Grade IV crescendodecrescendo systolic murmur
was heard over the left heart base and recorded
on a phonocardiogram. An electrocardiogram
had wide P waves (0.06 seconds) and a right axis
deviation consistent with right ventricular hyper-
trophy. Radiographically there appeared to be
biventricular enlargement with particular prom-
inence of the right side, loss of the cranial waist,
and markedly enlarged vena cavae. The dog was
treated with oral digoxin (0.025 mg/kg/day)
divided BID. Cardiac catheterization one month
later revealed infundibular and pulmonic valve
stenosis and tricuspid valve insufficiency. Two
months after initial examination open heart
surgery was performed using cross-circulation
cardiopulmonary bypass through a 50 kg Great
Dane donor dog [17, 16]. During cardioplegic
arrest, the right ventricular outflow tract was
incised vertically and infundibular muscle was
resected. Because significant obstruction was still
present, the pulmonic valve ring was expanded
with a synthetic patch graft *extending from the
right ventricular infundibulum into the pulmo-
nary trunk (Fig. 1). The procedures were com-
pleted during a 48-minute period of elective
cardiac arrest, then the aortic clamp was re-
moved and the heart was defibrillated by electric-
al countershock (100 V,0.1 sec.). The right
ventricle subsequently contracted but the left
ventricle remained in asystole in spite of resus-
citation efforts. The dog was considered dead 106
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minutes after removing the aortic clamp.

On post mortem examination anomalous
coronary arteries were found in addition to the
usual pathology of pulmonic stenosis and secon-
dary right heart hypertrophy and dilatation.
There was a single right coronary artery which
originated from the right aortic sinus. The left
coronary artery originated from the right coron-
ary artery approximately 5 mm from the aorta
and passed anterior to the pulmonary conus then
divided into normal left anterior descending and
left circumflex arteries (Fig. 2). Retrospective
evaluation of angiocardiograms indicated that an

Fig. 1. Photograph at surgery of completed patch
graft placement in the pulmonary artery (PA).
Right atrial cannulas (RA) carried blood to the
donor circulation dog and it was returned by the
aortic annula (AO).
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Fig. 2-1.

2-2

Necropsy photograph and Figure 2-2 Schematic drowing of single coronary artery

branches. The severed left coronary artery (LCA) passed over the pulmonary artery after

originating from the right coronary artery (RCA).

abnormal coronary artery was visible but not
recognized presurgically (Fig. 3).

This animal had both infundibular and pulmo-
nic valve stenosis. Surgical approaches to correct
the problem depend upon the types, location,
and severity of obstruction and include open or
closed procedures: 1) The closed bistoury valvu-
lotomy technique for valvular or discrete sub-
valvular lesions; 2) Inflow occlusion pulmonary
arteriotomy for valvular and some subvalvular

lesions; 3) Outflow tract enlargement using a
patch graft (Breznock modification); and 4) An
open heart surgery technique for severe obstruc-
tive lesions [2,3,7,8,12].

In this case we used an open heart approach
and a modified cross circulation method for
cardiopulmonary bypass. The method is reason-
ably safe and an economical substitute for a
heart-lung machine for open heart accessibility in
animals [16,17].
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Fig. 3.
from the right aortic sinus. The right coronary artery extends ventrally. The anomalous left main
coronary artery is brightly opaque in end-on view before it curves caudally to become the left
circumflex coronary artery.

The primary cause of death in this dog was
severance of the unrecognized anomalous left
main coronary artery. This occurred in the
process of patch graft enlargement of the right
ventricular outflow tract. The left main coronary
artery in dogs supplies the entire left ventricle
and interruption or occlusion of this vessel
invariably causes massive myocardial infarction
and death.

The anomalous coronary artery pattern in this
dog is one of scveral types that have been
reported in man [1,9,10,11,13,14]. Single coron-
ary arteries may arise from the right or left aortic
sinus. Subclassifications are made depending
upon the branching pattern of the single coronary
artery. Most investigators distinguish Type 1
single coronary artery as a single vessel that
follows the course of only the normal right or left
coronary and continues across the caudal aspect
of the atrioventricular groove to supply the
opposite ventricle [11,13,14]. Single coronary
arteries that branch shortly after leaving the
aorta are desingnated as Type 2. Further subdi-
vision is made depending upon the location of the
crossing vessel which may be determined angiog-

Selective left ventricular angiocardiogram showing origin of single coronary artery (SCA)

raphically [11]. Subclassifications of single right
coronary artery are desingnated as R2A when
the left main coronary artery passes anterior to
the pulmonary conus as it did in the dog in this
report. In Type R2B the left coronary artery
passes between the pulmonary trunk and aorta.
In Type R2P, the left coronary artery passes
posterior to the aorta. Previously reported cases
of single coronary artery in dogs have all been
Type R2A [5,6,15].

In man, coronary artery malformations are
detectable in approximately 0.5% of patients
who have coronary arteriography [1,9]. If no
other abnormalities are present, the single coron-
ary artery is seldom of any clinical significance
[11,13]. It occurs with greater frequency in
patients with congenital heart anomalies such as
transposition of the great vessels or Tetralogy of
Fallot. Instances of surgical mortality have occur-
red in man when anomalous coronary arteries
were transected in right ventriculotomy proce-
dures similar to the present case.

Three other Bulldogs and a Boxer with pulmo-
nic stenosis and single coronary artery have been
recognized [4,5]. One of these was killed by
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patch graft surgery because of anomalous coro- 3. Brock, R. C. 1948. Br. Med. J. 1: 121

nary arteries identical to the present case. In two 4. Buchanan, J. W. Manuscript submitted.

of other dogs the anomalous coronary artery was 5. Buchanan, J. W. and Patterson, D. F. 1965:

recognized in advance and alternative surgical J.Am. Vet. Radiol. Soc. 6:-21-39.

procedures were used including an outflow con- g E::('i’ ‘; g 1:3:;]‘;:; g“xL 13:::;;; :t‘tr GE

duit to bypass [he.anomalfms coronary artery !n 1978: J. An’t. Vet. Med. Am;c. 172: 922:925.

one. fiog. A detailed review of these cases in 8. Himmelstein, A., Jomeson, A. G., Fichman, A.

addition to normal coronary embryology, P., and Humphreys, G. H. 1957: Surgery 42:

angiocardiography, and pathogenesis of pulmo- 121-134.

nic stenosis in dogs with single coronary artery is 9. Kimbiris, D., Iskandri, A. S., Segal, B. L., and

being reported separately [4]. Bemis, C. E. 1978: Circulation 58: 606-615.
It is apparent that there is a breed predisposi-  10. Laurie, W. and Wood, J. D. 1964: Am. Heart J.

tion for single coronary artery in Bulldogs with 67: 95-98.

pulmonic stenosis and coronary angiography ~ 11. Lipton, M. J., Barry, W. H., Obrez, L., Silver-
must be carried out preoperatively to plan man, J., and Wexler, L. 1979: Radiology 130:

. . . 39-47.
surgical approaches for relief of the pulmonic Off, B. S., Raymond, B. A., North, R. L., and

stenosis at least in t!lis b'reed. _ Pickens, G. E. 1964: J. Am. Vet. Med. Assoc.
The occurrence of identical combined anoma- 144, 851.

lies in unrelated Bulldogs in different countries 13. Roberts, W. 1986: Am. Heart J. 111: 941-963.

indicates a general breed predisposition rather  14. Smith, J. C. 1950: Circulation 1: 1168-1175.

than a gene pool concentration localized in the  15. Van Mierop, L. H. S., Patterson, D. F., and

Eastern USA. Schnarr, W. R. 1978: Am. J. Cardiology 41,
755-762.

16. Wakao, Y., Muto, M., and Takahashi, M. 1985:
In proceedings. The 2nd International Congress
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