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Abstract. Atresia of the atrioventricular (AV) orifice was observed in 9 (1.3+) of 694 bovine

hearts showing congenital cardiac anomalies. All of the 9 hearts were detected in Japanese

Black cattle. The atrial situs of these hearts was situs solitus. Among the 9 cases with the AV

orificial atresia, 8 showed the left, while remaining 1 showed the right AV orifices. In 6 of the

8 hearts with the left AV oricicial atresia the right atrium was connected to a morphologically

right ventricle and their ventriculoarterial (VA) connections were double outlet right ventricle

in 4, concordant connection in 1 and aortic atresia in remaining 1, respectively. In other 2 of 8

the right atrium was connected to a morphologically left ventricle and their VA connection was

concordant connection. In a case with the right AV orificial atresia the left atrium was

connected to a morphologically left ventricle and its VA connection was concordant connection.
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Table 1 Cardiac morphology of atrioventricular (AV) orificial atresia in cattle

Case
No.

Breed1) Sex
Age

(day)
Atrial
situs

AV
connection

Interatrial
com-

munication2)

Atria
to

VA
connection3)

Other
defects

Refer-
ence

1 JB C 0 Solitus Absent PFO Right DORV Aortic stenosis,

left ventricle Persistent left
cranial vena
cava emptying
into left atrium
and coronary
sinus

2 JB D 57 Solitus Absent Secundum Right DORV Tubular hypo-
left defect ventricle plasia of aorta

� Nie D 42 Solitus Absent PFO Right DORV Aortic stenosis, 14
left ventricle PDA

3 JB D 11 Solitus Imperforate Intact Right DORV Tubular hypo- 16
left ventricle plasia of aorta

4 JB D 2 Solitus Imperforate Secundum Right DORV VSD, Tubular
left defect ventricle hypoplasia of

aorta
5 JB D 1 Solitus Imperforate PFO Right Aortic

left ventricle atresia
� Afr D 1 Solitus Absent or PFO Right Truncus VSD 13

imperforate ventricle arteriosus
left

� Angus D 9 Solitus Absent or PFO Right Pulmonary Hypoplastic left 17
imperforate ventricle atresia ventricle, VSD
left

6 JB D 352 Solitus Absent PFO Dominantly Concordant Straddling right
left right AV valve,

ventricle VSD, PDA
7 JB D 51 Solitus Absent Secundum Dominantly Concordant Straddling right 15

left defect left AV valve, VSD
ventricle

8 JB C 121 Solitus Imperforate PFO Left Concordant VSD 15
left ventricle

9 JB C 1 Solitus Absent Secundum Left Concordant VSD
right defect ventricle

1) Afr: Afrikander JB: Japanese Black Nie: Niederung
2) Intact: premature closure of Foramen ovale
3) DORV: double outlet right ventricle VA: ventriculoarterial
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Fig. 1 Atresia of the left atrioventricular
orifice in case 2, anterior view. The
right atrium (RA) connected to the
right-sided morphologically right ven-
tricle (RV) through a morphologically
tricuspid valve.
AA, aortic arch; AV, anterior vena
cava; BT, brachiocephalic trunk; LA,
left atrium; PT, pulmonary trunk
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Fig. 2 Absent left atrioventricular connec-
tion in case 6, left lateral view. The
right-sided atrioventricular valve was
of tricuspid morphology and overrode
between a left-sided morphologically
right ventricle (RV) and a right sided
morphologically left ventricle (LV).
AA, aortic arch; AO, ascending aorta;
LA, left atrium; PT, pulmonary trunk;
RA, right atrium

Fig. 3 Internal aspect of the left atrium
(LA) and the ventricles in case 2, left
lateral view.
AD, descending aorta; LV, rudimen-
tary left ventricle; RA, right atrium;
RP, right pulmonary artery; RV, right
ventricle; SD, secundum atrial defect
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Fig. 4 Atresia of the left atrioventricular
orifice associated with atrioventricular
concordance and double outlet right
ventricle in case 4, left lateral view.
LA, left atrium; LV, left ventricle; PT,
pulmonary trunk; PV, pulmonary vein;
PVC, posterior vena cava; RV, right
ventricle; SD, ventricular septal defect

Fig. 5 Absent right atrioventricular con-
nection with normally related great
arteries in case 9, right anterior view.
AO, aorta; LV, left ventricle; PT,
pulmonary trunk; RA, right atrium;
RV, right ventricle; SD, ventricular
septal defect

����N�45678��A�

� 64 �



4�� 2�������	
������

����� ����������������

 !"#�$ 4��� 1������%�&'

��()�� 
���*������+,�

-.!� /� 1��������� 
�01

!"����2� !"34� 5���� 


��	
��6789:�2;<��� =>�
4��?@�ABC	�D9���EFG�H

I89:�2JKL��$

?@���EFG���MNOP�QR�S

�TU891�4, 11, 12)52�V��"#9$ WX

����EFG��� YZ�[\�0] 11

�� 9���^���_`a�^��2� b4
2��_`a����2� !"#��� 5�

Dc���� de�?@�f 2�4, 12)�gh

!"#�$ ���EFG�^��^��� �

f ���iMN� �de�� WX 9���

jiMN^�kl� 5�� ��iMNmn�

 � iopFG� qopr3D)sopFG�

��t� 1��u��$ 5�Dc���iMN

� de�� WX�v_���jiMN^�k

l�?@w/�ox�yz"{!|}#19, 20)2

#c~�0��!"#92:;<����� ?

@����EFG�:jiMN^�kl�io

pFG��#����4, 12)� ����:}#2, 3)

��iMN� de�u4� ���EFG�^

��^��� ��jiMN^�kl���!

w8#2:;<���$ ���EFG�^��

���� �WX 2��3�9��iMN�

 �2:�mn� �u���� 5�
� �

��?@���"���u952�8��[

\!�15)$ WX���EFG 11�� 1��^

��EFG�� ������_`a����2

� !� ��iMN� �mn� �u��

�� 5�
� ���?@���:}#

S1�3, 11)�u��$

� �

WX�v_� 694�� 9� (1.3�)���E

FG�����$ 5�� 9�����Q��

���:��u��$ 5�������#�

�:���u��$ ��EFG 9��c� 8�

����EFG� /� 1��^��EFG�

u��$ ���EFG 8�� 6���^���

_`a�^��2� !� ������iMN

� �� 4��jiMN^�kl� 1��mn

� � /� 1��iopFG�u��$ 8��

/� 2���^���_`a����2� 

!� ������iMN� �mn� �u�

�$ ^��EFG� 1�������_`a�

���2� !� ����iMN� �mn�

 �u��$

� �

1) Anderson, R. H., Wilkinson, J. L., Gerlis, L. M.,

Smith, A. and A. E. Becker (1977): Atresia of

the right atrioventricular orifice. Br. Heart J.,

39, 414�428.

2) ���� (1978):��	EFG�� � ¡¢� 36,

1994�1995.

3) ���� (1978):£¤	EFG�� � ¡¢� 36,

1996�1997.

4) Thiene, G., Daliento, L., Frescura, C., De To-

masi, M., Macartney, F. J. and R. H. Anderson

(1981): Atresia of left atrioventricular orifice.

Br. Heart J., 45, 393�401.

5) Mitchell, S. C., Korones, S. B. and H. W. Beren-

des (1971): Congenital heart disease in 56,109

birth. Circulation, 43, 323�332.

6) ¥ ¦m§¨©ª�§����§«¬®§¯
°±² (1974): £¤	FG�� �³� 6, 152�167.

7) Dick, M., Fyler, D. C. and A. S. Nadas (1975):

Tricuspid atresia. Am. J. Cardiol., 36, 327�337.

°>´µ �

� 65 �



8) Franklin, R. C. G., Spiegelhalter, D. J., Sullivan,

I. D., Anderson, R. H., Thoele, D. G., Shine-

bourne, E. A. and J. E. Deanfield (1993): Tricus-

pid atresia presenting in infancy. Circulation,

87, 427�493.

9) Keating, P., Van Der Merwe, P.-L. and S. Ship-

ton (2001): Tricuspid atresia. Cardiovasc. J. S.

Afr., 12, 202�205.

10) Orie, J. D., Anderson, C., Ettedgui, J. A., Zuber-

buhler, J. R. and R. H. Anderson (1995): Echo-

cardiographic-morphologic correlations in tri-

cuspid atresia. J. Am. Coll. Cardiol., 26, 750�
758.

11) Scalia, D., Anderson, R. H., Ho, S. Y. and G.

Thiene (1984): The surgical anatomy of hearts

with no direct communication between the

right atrium and the ventricular mass. J.

Thorac. Cardiovasc. Surg., 87, 743�755.

12) Allan, L. D., Anderson, R. H. and A. C. Cook

(1996): Atresia or absence of the left-sided

atrioventricular connection in the fetus. Ultra-

sound Obstet. Gynecol., 8, 295�302.

13) Cloete, J. H. L. and H. P. Steyn (1940): An ab-

normal bovine heart. Onderstepoort J. Vet. Sci.

Anim. Ind., 14, 481�488.

14) Thiel, W. and H. Freitag (1989): Univentriku-

lares Herz mit linker AV-Atresie bei einem

Kalb. Pract. Tierärztl, 10/1989, 34, 37�39.

15) ��������	�
���������
� � (2004): 2����������� !"
#$%& '(�)*+, 37, 75�81.

16) ����������-./0 (2005):�1��
����23456$%� 2�& 789:, 58,

37�40.

17) Lemberger, K. Y., Mohr, K. R. and J. J. An-

drews (2004): Atypical hypoplastic left ven-

tricular syndrome in a calf. J. Vet. Diagn. In-

vest., 16, 423�426.

18) �����
���;<=> (1990)? ���
234�@ABC$%& '(�)*+, 23, 23�
28.

19) Van Nie, C. J. (1966): Congenital malforma-

tions of the heart in cattle and swine. Acta

Nearl.-Scand., 6, 387�393.

20) D��EF����� (2000): 1�GHIJK
469��LMB& 789:, 53, 205�209.

���NOP!"#$%�LMB

� 66 �




