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Abstract. Among 632 cattle with congenital cardiovascular anomalies, additional six cases

of criss-cross heart were detected. All cases had situs solitus of the atria and concordant

atrioventricular connections. Concordant ventriculoarterial connections were present in two

cases and double outlet right ventricles in four. All of these hearts did not show the supero-

inferior ventricles but were associated with various congenital heart diseases.
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Table 1 Morphology of the hearts in six calves with criss-cross heart

Case
No.

Breed Sex
Age

(day)
Atrial
situs

Atrioventricular
connection

Ventriculoarterial
connection

Associated cardiac anomalies

1 JB y 3 Solitus Concordance Concordance VSD
2 JB y 326 Solitus Concordance Concordance VSD, PFO
3 JB z 4 Solitus Concordance DORV Hypoplastic left heart syndrome,

Coronary artery cameral fistula
4 JB z 5 Solitus Concordance DORV VSD, Tubular hypoplasia of aorta,

Single coronary artery
5 JB z 15 Solitus Concordance DORV Hypoplastic left heart syndrome,

Tubular hypoplasia of aorta, Coro-
nary artery cameral fistula

6 JB y 27 Solitus Concordance DORV Pulmonary atresia, VSD, Hypoplastic
left heart syndrome, PDA

DORV: double outlet right ventricle, JB: Japanese black calf, PDA: patent ductus arteriosus, PFO:
patent foramen ovale, VSD: ventricular septal defect

Fig. 1 Frontal view of the heart in case 1.
AV: anterior vena cava, BC: brachio-
cephalic artery, LV: right sided anatomi-
cal left ventricle, PT: pulmonary trunk,
RA: right auricle, RV: left sided morpho-
logical right ventricle, SS: subsinusoidal
interventricular groove

���=.>HI�� 6��PQ�

� 26 �



��������	
�� 
��������

������������������� !

�"#��$%� �����&	����'(

)*���� ������	����'()*

���+,-./� 01/2��	�3	4

5!� (Fig. 1)6

�����&��	
78�9:�;���

��	
78�9�<=��0�6 >����

	
78�9�01/2�9?@A�BCDE

F4'()*��9� �&��	
78�9:

�'()*GH:45!� (Fig. 2)6 IJ 1�

GH:�KL�M'N�O��0�D� P� 5

J�GH:�M'N�QR/� !�6 SJ+

2��9�BCT�?@�C R����UD

%� ��9�M'N�O��0� !�6 .R

�IJ 3, 5, 64�BCTD�H�� !�V

WXUD%� >/R 3J��H���9�Y4

'N./�0�6

��������	
78����GH:�

����	
78Z[:�;����	4?@

AD\]�'()*��9�<=�� 6J�S

J+2�9^_�`a45!�6 b�cdIJ
3, 5�ef9gh��i��A��� IJ 4, 6

��A� IJ 1, 2��&A�	
��0�6 Z

[:��j� R�f�k� GH:��j� 

R�f�k� 0� b/R��9:�l0�m

n��0� (Fig. 3)6 IJ 3, 5, 6�Z[:+�

�9DM'N�O�� ��9��9o���j

T�pq�� ��9�<rs�IJ 3, 54��

�9��tu
v��w�xy� IJ 64��

9?@z{�Y45!�6

IJ 1, 2��9V|}^_`a�O�� ��

9�?~jT R�����xy����9�

&jT R����j�Vxy�������

�0� (Figs. 1, 2)6 P� 4J��V|}�9�

�45!� (Fig. 4)6 b�cdIJ 3, 5 �j�

Fig. 2 Internal morphology of left sided ana-
tomical right ventricle in case 1, left
lateral view.
AV: anterior vena cava, BC: brachio-
cephalic artery, PT: pulmonary trunk,
RA: right auricle, SD: ventricular septal
defect, TV: tricuspid valve

Fig. 3 Crossing atrioventricular valves.
LA: left atrium, LV: left ventricle, RA:
right atrium, RV: right ventricle
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Fig. 4 Criss-cross heart with double outlet right
ventricle in case 4, left lateral view.
AA: ascending aorta, LA: left auricle, PT:
pulmonary trunk, RA: right auricle, RV:
left sided anatomical right ventricle, SD:
ventricular septal defect, TV: tricuspid
valve
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