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Fig. 1 Heart in stillborn full-term fetus, left lateral view
AA :aortic arch AD:descending aorta BT: brachiocephalic trunk
DA :ductus arteriosus LA :left atrium LP:left pulmonary artery
LV :left ventricle PT:pulmonary trunk RA :right atrium

RV :right ventricle
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Fig. 2 Photographs of ductus arteriosus (DA) and aortic arch (AA) cut transversely
from normal hearts
A :stillborn full-term B:1-day-old C:2-day-old D:4-day-old E:16-day-old
E:121-day-old
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Table 1 Inner diameter of the ductus arteriosus
of normal hearts in calves

Holstein Japanese black

age diameter age diameter
(days) (mm) (days) (mm)
* 9.7 * 7.5
* 77 * 6.6
1 9.3 1 4.2
2 5.4 2 5.0
3 4.5 3 3.5
4 5.5 4 4.6
5 4.0 5 3.2
6 2.0 6 3.8
7 4.5 7 3.8
11 4.9 8 4.5
Fig.3 Interior of the aorta in 20-day-old calf 12 24 8 &
AA :aortic arch AD:descending aorta 13 2.5 10 2.1
DA :ostium of ductus arteriosus LA: 14 3.5 11 2.6
left atrium LP:left pulmonary artery 15 i 74 12 2.0
RA :right atrium RP:right pulmonary 16 3.0 13 39
artery 17 2.1 16 1.5
19 M| 17 1.8
20 3.4 20 1.6
%% o DA MEST 2 Lhbh T3, 40 21 1.7 21 2.4
WP S, YYD DA 1335 TIHIZH - oy 22 L0
FBEOAEITHS. w | 20 | m | 2
Hth 4> APl LT DA BEOBEFET b0, 28 13 2% 15
BXU3I»rAMLIFTEAEI LA DA BEXD 30 2.6 2% 1.4
KEHbDA PDA LHEL, vYORELE 34 1.7 34 2.5
e L7, #0116 fih 341 (2.58%) i 35 3.0 40 =
PDA BUIZE, 1661 (13.79%) ICi3fhiona h i s .
KL ABEL 7 PDA v oh, AAFLHICK £ 0.5 £ 26
&7z PDA 0#A41316.37%TH - 7-. 78 0.4 53 1.2
PDA 34 X TRLALDOPTERS Z O™, 98 — 59 1.0
I D28.2T%™ F7:1339.25%% ICBH S 110 - 76 -
f, TNSOKELHKT PDA HMMFHKTH 5. e . b D
€ bo PDA HLAROPTI® FrR=E L. - - -
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* : stillborn full-term fetus
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Table 2 Patent ductus arteriosus and associations of cardiac malformations in cattle

case no. age associated cardiac malformations references
1 23D | none
2 70D | none
* 70D | none 91
3 109D | none
4 3D | aortic atresia
5 5D | aortic atresia
* 5D | aortic atresia, hypoplastic left ventricle 64
6 5D | aortic atresia, rupture of aortic sinus, coronary artery fistula
7 TM | aortic atresia, hypoplastic left ventricle, coronary artery fistula
* 38D | interruption of aortic arch, VSD, DOLV 64
8 3D | aortic stenosis, rupture of aortic sinus
9 3D | coarctation of aorts, VSD, DORV, ASD
10 5D | coarctation of aorta, DORV
11 6D | coarctation of aorta, VSD, DORV
12 6D | coarctation of aorta, hypoplastic left ventricle, VSD, DORV 62
* 6D | coarctation of aorta, VSD 64
* 7D | coarctation of aorta, hypoplastic left ventricle, VSD 16
* 6W | coarctation of aorta, VSD, DORV 87
* 17TW | coarctation of aorta, VSD 29
* calf coarctation of aorta, VSD, ASD, anomalous drainage of vena cava 83
* calf | coarctation of aorta, VSD, dextraposition of aorta, PFO 83
* calf | coarctation of aorta, VSD, dextraposition of aorta, PFO 83
* 4M | pulmonary atresia (Fallot) 49
* 5M | pulmonary atresia, VSD, DORV, PFO 89
* 8M | pulmonary atresia, VSD 63
13 14M | pulmonary atresia (Fallot), PFO
14 13D | pulmonary stenosis (Fallot)
* 3M | pulmonary stenosis (Fallot) 50
* 3M | pulmonary stenosis (Fallot), PFO, aberrant origin of 26

coronary artery from pulmonary trunk
* 165D | pulmonary stenosis (Fallot), PFO 19
* T | pulmonary stenosis (Fallot) 51
* 8M | pulmonary stenosis (Fallot), PFO 26
* 8M | pulmonary stenosis (Fallot), PFO 16
* 19M | pulmonary stenosis (Fallot), PFO 25
15 5M | pulmonary stenosis, VSD, DOLV, PFO
* 29M | pulmonary stenosis, VSD, overriding of aorta, aberrant origin 57
of pulmonary trunk from left ventricle, PFO

* ™ | pulmonary stenosis, VSD, TGA, PFO 65
* calf | pulmonary stenosis, VSD, PFO 83
16 5D | DORV, hypoplastic left ventricle
17 4D | TGA
18 22D | ASD, coronary artery fistula 61
* 15D | single ventricle 66
* 37D | VSD 7
19 iM | PFO
* calf | TGA, hypoplastic left ventricle, PFO 83
* calf | VSD, levoposition of pulmonary trunk, PFO 83
* 312D | ectopia cordis, double anterior vena cava 1
* 23D | ectopia cordis, double anterior vena cava 11
* 2.5Y | ectopia cordis, PFO 88
* 5Y | right aortic arch 75

ASD : atrial septal defect D : days DOLV : double outlet left ventricle DORV : double outlet
right ventricle M : months PFO : patent foramen ovale TGA : transposition of great arteries
VSD : ventricular septal defect W : weeks Y : years
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Fig.4 Jet lesion (arrows) in the pulmonary trunk of isolated
patent ductus arteriosus, case 2
DA :ostium of ductus arteriosus LA :left atrium LV :left
ventricle RV :right ventricle
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Fig.5 Patent ductus arteriosus (left) and endarteritis of pulmonary trunk (right) in
23-day-old calf, case 1
AA :aortic arch DA :ductus arteriosus LA :left atrium LP:left pulmonary
artery LV :left ventricle PT:pulmonary trunk RV :right ventricle

4 & 3
Fig.6 Patent ductus arteriosus associated with coarctation of aorta, case 10
AA :aortic arch AD:descending aorta BT :brachiocephalic trunk DA :
ductus arteriosus LA :left atrium LP:left pulmonary artery PT:pul-
monary trunk RA :right atrium
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BIEL, BRBOFEHRELE LTS LD IKEEIN. KBlk#EFEICES PDA 44#lo DA HEE
7~11mm DEHHOHAFERD PEE LTHEL, WIhbHELL KBRS LV KRbDTH -2 (Fig.
6). o KENREAS I L O KIIR#EZAZICPES PDA T2 DA ANT A4AL T 123 AL BRI
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TBhIREAS IC ks > PDA @ 1 #0i2, MBRAHSES TR ICK D, MERSIRFL <L, BEE Imm
PTORMERALEEER LT h-72. DA BHAR Imm TRELBEL, A - AMBHIR & KE
IR Z584% LTue (Fig. 7). DA NS 3 2 - A5 IHBhR 43 8 302 13 M i e 2 2 7R 9™ PN IS o iR B85 oD

Fig.7 Patent ductus arteriosus associated with pulmonary atresia (infundibular
atresia), case 13
AA :ascending aorta AD:descending aorta DA :ductus arteriosus LA :left
atrium LP:left pulmonary artery LV :left ventricle PT:pulmonary trunk
RP:right pulmonary artery RV :right ventricle
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Summary

The ductus arteriosus (DA) of normal hearts and hearts with patent ductus arteriosus
(PDA) in cattle were macroscopically observed.

The DA of stillborn full-term fetuses was widely open and its diameter was somewhat
narrower than that of the aortic arch. The DA had neither a transverse ridge projecting
into its lumen nor a valve at its aortic end. The DA was constricted after birth, the ductus
in calves older than 6 days of age having a slit-like lumen, and which became obliterated
after about 3 months.

PDA was observed in 19 (16.37%) of 116 bovine hearts showing congenital cardiac
anomalies. Of 50 hearts comprised of our cases and other reported instances of PDA, un-
complicated PDA was observed in only 4 (8%) cases, and 34 (68%) cases of PDA were as-
sociated with obstructive anomalies of the aorta or pulmonary artery. Of the 3 cases of
uncomplicated PDA that we observed, two had jet lesions and one had endarteritis in the
dilated pulmonary trunk. A shunt through the DA from the aorta to the pulmonary artery
was suggested in PDA associated with pulmonary atresia or stenosis.





