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ABSTRACT

The aim of this study was to describe the arterial ar-
rangement of the cervical spinal cord in the hare using 
the corrosion technique. The study was carried out on 
10 adult European hares (Lepus Europeus). The arterial 
system of the cervical spinal cord was injected using Bat-
son’s corrosion casting kit No. 17. The fusion of the bi-
lateral vertebral arteries was found in 70 % of the cases 
without a connecting branch and in 30 % of the cases 
with one connecting branch just posterior to the fusion. 
The ventral spinal artery was in connection with the 
right vertebral artery in 60 % of the cases and by means 
of an anastomosis of two spinal branches arising from 
the bilateral vertebral arteries in 40 % of the cases. Based 
on the results of this study, it is possible to conclude that 
there is a high variability of the blood supply to the cervi-
cal part of the spinal cord in the hare. 
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INTRODUCTION

Injuries of the cervical spinal cord usually result in full 
or partial tetraplegia. However, depending on the specific 
location and severity of the trauma, limited function may 
be retained for example, in the ability to breath, which 
makes utilization of mechanical ventilators, phrenic nerve 
pacing etc., unnecessary [3].

Research on the arrangement and variability of the 
feeding arteries of the spinal cord in several species of labo-
ratory animals [4], [8], [9], [12] and in man [1], [5], [6] is 
common. The arterial arrangement of the cervical spinal 
cord in the European hare has not been described so far.

The vertebral artery arises from the subclavian artery 
and emerges from the thoracic cavity through the crani-
al thoracic aperture. The artery then passes through the 
transverse opening of the sixth cervical vertebra into the 
transverse canal of the cervical vertebrae, in which it con-
tinues in the cranial direction. Along its course inside the 
transverse canal it gives off spinal branches. These spinal 
branches enter the vertebral canal through the interverte-
bral foramina. After entering the vertebral canal they send 
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ventral and dorsal branches to the spinal cord, which par-
ticipate in the formation of the ventral and dorsal spinal 
arteries. Bilateral vertebral arteries enter the vertebral canal 
via lateral vertebral opening of the atlas. They fuse together 
on the caudal margin of the dorsal surface of the basilar 
part of occipital bone forming the basilar artery. The basi-
lar artery participates in forming the arterial circle of the 
brain. In the place of formation of the basilar artery, it is 
located at the cranial connection of the spinal arteries to 
the vertebral arteries [4].

The aim of this study was to describe the arterial blood 
supply of the European hare spinal cord with a focus on the 
cervical region.

MATERIALS AND METHODS

This study was carried out on 10 adult European hares 
(Lepus europaeus, L. 1758), aged 140 days. Hares (obtained 

from ISFA APRC, Nitra, Slovak Republic) of both sexes 
(female n = 5; male n = 5) with weights range of 2.5—3.2 kg 
were used in an accredited experimental laboratory of the 
University of Veterinary Medicine and Pharmacy in Kosice. 
The animals were kept in cages under standard conditions 
(temperature 15—20 °C, relative humidity 45 %, 12-hour 
light period), and fed with a granular feed mixture (O-10 
NORM TYP, Spišské kŕmne zmesi, Spišské Vlachy, Slovak 
Republic). The drinking water was available to all animals ad 
libitum. The animals were injected intravenously with hepa-
rin (50 000 IU.kg–1) 30 min before they were sacrificed by the 
intravenous injection of embutramide (T-61; 0.3 ml.kg–1).  
Immediately after euthanasia, the vascular network was 
perfused with a physiological solution. During manual 
injection through the ascending aorta, the right atrium of 
the heart was opened in order to lower the pressure in the 
vessels to ensure an optimal injection distribution. Bat-
son’s corrosion casting kit No. 17, using a volume of 50 ml 
(Dione, České Budějovice, Czech Republic) was used as 

Fig. 1. Formation of the basilar artery without the posterior connec-
tion, the connection of the ventral spinal artery to the right vertebral 
artery. 1 — basilar artery; 2 — left vertebral artery; 3 — right vertebral 

artery; 4— ventral spinal artery. Dorsal view. Magn. ×12.5

Fig. 2. Formation of the basilar artery with the posterior connection, 
the connection of ventral spinal artery to the right vertebral artery. 
1 — basilar artery; 2 — left vertebral artery; 3 — right vertebral artery; 

4 — ventral spinal artery. Dorsal view. Magn. ×12.5
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the casting medium. After polymerization of the medium, 
maceration was carried out in 2—4 % KOH solution for 
a period of 2 days at 60—70 °C. This study was carried out 
under the authority of decision No. 2647/07-221/5.

RESULTS

The blood supply of the cervica l spinal cord is more 
complicated than in the other parts of the body. The ver-
tebral artery, basilar artery and caudal cerebellar artery as 
branches of the basilar artery give off a lot of small branches 
participating in the blood supply to the most cranial part of 
the spinal cord. 

The vertebral artery entered the vertebral canal through 
the foramen vertebrale laterale of the atlas. On the caudal 
margin of the dorsal surface of the pars basilaris ossis oc-
cipitalis it was fused with the contralateral vertebral artery. 

Fig. 3. Connection of the ventral spinal artery to the vertebral arter-
ies by means of anastomosis of two spinal branches, a communicating 
branch between bilateral spinal branches. 1 — basilar artery; 2 — left 
vertebral artery; 3 — right vertebral artery; 4 — ventral spinal artery; 

5 —communicating branch. Dorsal view. Magn. ×12.5

This fusion formed the basilar artery. The fusion of the 
bilateral vertebral arteries was found in 70 % of the cases 
without a posterior connection (Figs. 1, 3) and in 30 % of 
the cases with a posterior connection (Fig. 2). At the level of 
the formation of the basilar artery, different connections of 
the ventral spinal artery to the vertebral artery were found. 
It was in connection with the right vertebral artery in 60 % 
of cases (Figs. 1—2) and by means of an anastomosis of two 
spinal branches with the bilateral vertebral arteries in 40 % 
of the cases. In the case of an anastomosis, a communicat-
ing branch was located above the two branches (Fig. 3). 
Each of these branches were in connection with the medial 
flank of the vertebral artery on the same side. Using this 
technique, it was not possible to describe the segmental ar-
teries entering the ventral and dorsal spinal arteries. 

DISCUSSION

Based on our study we can conclude that there is a dif-
ferent arterial arrangement in the hare compared with hu-
mans. We found the formation of the basilar artery without 
a posterior connection of the bilateral vertebral arteries in 
most cases. In humans, the basilar artery is formed by the 
fusion of the bilateral vertebral arteries without this con-
nection [2]. In hares, the ventral spinal artery (in humans 
the anterior spinal artery) was in connection with the right 
vertebral artery, or by means of anastomosis of two spinal 
arteries originating from both vertebral arteries. These two 
arteries were originating from the medial flank of the verte-
bral artery on the corresponding sides. The anterior spinal 
artery in humans is formed only by the fusion of the ante-
rior spinal branches of the vertebral arteries at the level of 
foramen magnum [7]. 

In the rabbit, the formation of the basilar artery was 
formed by the fusion of the bilateral vertebral arteries with-
out any posterior connection, or two connections [4]. We 
found the formation of the basilar artery without any pos-
terior connections or with one posterior connection. The 
origin of the ventral spinal artery was described from the 
right vertebral artery, from the left vertebral artery and 
from the anastomosis of two ventral spinal arteries, each 
originating from the medial flank of the vertebral artery on 
the same side [4]. In our study, we found the connection 
of the ventral spinal artery with the right vertebral artery 
or by means of anastomosis of two spinal branches with 
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a communicating branch between each other with bilateral 
vertebral arteries. We did not find the connections with the 
dorsal spinal arteries in our study. 

CONCLUSIONS 

The study of the arterial patterns of the spinal cord based 
primarily on the use of an experimental animal might help 
to elucidate the principles of how the blood vessels are dis-
tributed to the spinal cord. At the same time, such an effort 
provides additional information concerning the manner 
of vascularization of the central nervous system in general 
[10], [11], [13]. 
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