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A MACROSCOPICAL INVESTIGATION ON THE INTRARENAL
SEGMENTATION OF THE RENAL ARTERIES IN THE VAN CAT
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Summary: The aim of the present study was to explore the branching patterns of the arterial blood vessels of the
kidney of Van cat. For this purpose. intrarenal arterial pattern of the renal arteries was investigated macroscopically by
the corrosion cast in 12 kidneys. The left renal artery was longer than the right one. The renal arteries divided into the
dorsal and ventral branches. and both of those gave off the interlobar arteries within the substance of the kidney. They
then gave off the arcuate and the interlobular arteries. respectively. The right dorsal branch divided into 3 to 5 interlobar
branches. and the right ventral branch 4 to 6 interlobar branches. The left dorsal branch gave off 3 to 6 interlobar
branches. and the left ventral branch 3 to 4 interlobar branches. The right renal artery was double in | kidney. In this
kidney. there were no dorsal and ventral branches. and the interlobar arteries originated from the right renal artery
directly.
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Van Kedisinde Aa. Renales'in Intrarenal Segmentasyonu Uzerinde
Makroskopik Bir Arastirma

Ozet: Bu ¢alisma, Van kedisi bobreginde arterial kan damarlarinin dallanma modelini ortaya ¢ikarmak icin yapildi. Bu
amagla, 12 adet bobrekte aa. renales'in intrarenal dallanma modeli korozyon kast metotu ile makroskopik olarak
incelendi. Sol a. renalis'in, sag a. renalis'ten uzun oldugu belirlendi. Aa. renales'in, aa. interlobares'i veren r. dorsalis ve r.
ventralis'e ayrildig1 gozlendi. Sonra. aa. interlobares'ten sirasiyla aa. arcuata ve aa. interlobulares'in ¢iktir saptandi. Sag
r. dorsalis'in 3-5, sag r. ventralis'in 4-6 aa. interlobares'e ayrildig1 goriildi. Sol r. dorsalis'in 3-6, sol r. ventralis'in ise 3-4
aa. interlobares'e boliindiigii tespit edildi. Sag a. renalis'in 1 bobrekte ¢ift oldugu belirlendi. Bu bobrekte r. dorsalis ve r.
ventralis'in bulunmadi@ ve aa. interlobares'in dogrudan aa. renales'ten baglangi¢ aldi@ gozlendi.

Anahtar sozciikler: A. renalis, intrarenal dallanma, kedi.

INTRODUCTION

The kidneys are supplied by the right and left renal
arteries originating from the abdominal aorta'%. The
right renal artery leaves the abdominal aorta before
the left renal artery*#. The right renal artery is longer
than left one!S. The renal arteries divide into the
dorsal and ventral branches where they enter the hilus
of the kidney'2¢7. On the other hand, there are
references expressing that the renal arteries divide into
2 or more branches in the dog!3$ and in the cat’.
Fuller and Huelke? have demonstrated that the dorsal
and ventral branches divide into 4 branches in the cat
and 2 branches in the dog. The dorsal and ventral
branches divide into the interlobar, arcuate, and
interlobular arteries, respectively!36. The afferent
arterioles originating from the interlobular arteries
enter the renal corpuscle'-3.

It has been reported in many kidney diseases that it
is essential to know about the ramification of the renal
artery when the partial or segmental resection is to be
required®-'2. This leads the researchers to have studied
the segmentation of the renal arteries on various
species!*18,

The Van cat is a middle-long-haired species

originating in Van, Turkey. It has usually white color
patches on head, legs and tail. It is known as odd-eyed
cat in the region, which has one eye blue and other
eye orange in color'. Many studies have
demonstrated that the Van cat has morphologically
different peculiarities'*>*, These data also emphasize
the importance of the present study. However, due to
lack of literature about the intrarenal segmentation of
the renal artery in the Van cat, this investigation
aimed at demonstrating the intrarenal segmentation of
the renal arteries, which might contribute to the
clinical and other experimental researches.

MATERIALS and METHODS

In this study, arteries of the kidneys of six adult
Van cats, weighing 2.5+0.25 kg and regardless of their
sex, were investigated by the originally described
corrosion cast method!'$2425, To begin with, animals
were first bled through the abdominal aorta by
opening the abdomen under deep anesthesia with
xylazin hydrochloride =~ (Rompun, Bayer; Istanbul,
Turkey) & ketamin hydrochloride  (Ketalar,
Parke-Davis; Istanbul, Turkey). Heparin (5000 IU/ml)
was also injected intravenously to prevent
coagulation. Secondly, the vessels were cleaned with
0.9 % serum physiologic via a cannula placed into the
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abdominal aorta. The kidneys were thirdly removed
along with the renal arteries, and takilon prepared in

20 % powder monomethyl-methacrylate and 80 %

liquid polymethyf-methacrylate was infused through
the renal arteries. The kidneys were then kept at room
temperature for 24 hours for polymerization. Finally,
they were put into an oven at 60 °C for 24 hours in 30
% KOH for maceration, were washed with water, and
were photographed.

The Nomina Anatomica Veterinaria?® was used for
terminology.

RESULTS

The right renal artery (figs 1,2,3,4b) emerged from
the abdominal aorta (figs 1,2,3,4,5a), slightly cranial
to the left renal artery (figs 1,3g.2.4h.5f). The left
renal artery was longer than the right renal artery.
These arteries originated from the both sides of the
abdominal aorta and ran towards the hilus of the
kidneys. The right renal artery approximately 0.4 cm
far and the left one nearly 1 cm far from the hilus the
kidney divided into the dorsal and ventral branches.
The right dorsal branch (figs 1,2,4c) gave off 3 to 5
right interlobar arteries (figs 1,2,4¢,3,5d). The right
ventral branch (figs 1,2,4d,3c) ramified as 4 to 6 right
interlobar arteries. The left dorsal branch (figs
1.5h,2,4i) gave off 3 to 6 left interlobar arteries (figs
1.2j,3.5i.4k). The left ventral branch (figs 1i,3h.4j,5g)
gave off 3 to 4 interlobar arteries. Many right arcuate
arteries (figs 2.4f.3e) and the left ones (figs 1,2k,3;.41)
which ran towards the lateral margin arose from the
interlobar arteries nearly at the corticomedullary
junction. The arcuate arteries gave rise to a number of
right interlobular arteries (figs 1,3f,2.4g,5e) and the
left ones (figs 1.21,3k,4m,5j) with larger number than
the arcuate arteries, and they were distributed to all
over the kidney. There were no anastomoses among
the interlobular extension of the renal arteries.
Measurements on the arteries were given in table 1.

In one material, there were 2 right renal arteries, the
right dorsal renal artery (fig. 5b) and the right ventral
one (fig. 5c). They sprang from the ventral aspect of
the abdominal aorta, and gave off no dorsal and
ventral branches. 4 interlobar arteries originated from
the each right renal artery directly. 2 interlobar arteries
emerged from the both left dorsal and left ventral
branches of the left renal artery.

DISCUSSION

[t was observed that the right and left renal arteries
gave off the dorsal and ventral branches before
entering the hilus of the kidney. These data confirm
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the previous studies in the dog'2%7 and in the cat’.
However, it has been reported that renal arteries have
divided into 2 or more branches in the dog'*# and in
the cat?.

In the present study, it was found that there were
two right renal arteries in | kidney and they had no
dorsal and ventral branches. In this kidney. the
interlobar arteries originated from the right renal
artery directly. On the other hand, according to Aslan®
the interlobar arteries originated from the dorsal and
ventral branches directly, and 1 interlobar artery arose
from the renal artery in | kidney of 15 dogs. Some
others™® reported the right renal artery to be double in
some kidneys of the total of 500 dogs investigated on.

Fuller and Huelke? demonstrated that 4 segmental
arteries emerged from both the dorsal and ventral
branches in the cat. In the present study. it was
observed that the right dorsal branch gave off 3 to 5
segmental arteries, the right ventral branch 4 to 6
segmental arteries, the left dorsal branch 3 to 6
segmental arteries, and the left ventral branch 3 to 4
segmental arteries.

In this investigation, the left renal artery was also
longer than the right one while previous data reported
the opposite!.
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Table 1. The number and lengths of the renal arteries and their branches.
Tablo 1. Renal arterlerin ve dallarinin say1 ve uzunluklari.
N 1 2 3 4 5 6 7 8 9 10 11 12 M

Id Is 2d 2s 3d 3s 4d 4s 5d Ss 6d 6s

D 0.7 0.5 0.6 0.5 0.4 0.6 0.7 0.5 0.6 0.5 0.6 0.4 0.55
v 0.5 0.2 0.5 0.3 0.6 0.5 0.6 0.4 0.4 0.2 0.3 0.2 0.39
L 1.5 1.9 1.6 1.7 1.4 1.7 1.3 1.5 1.5 1.8 1.6 1.8 1.75
Dn 5 4 4 3 5 6 3 5 4 4 4 5 4.33
Vn 4 3 5 4 6 4 4 4 4 3 4 3 4

N: number of kidney, D: Length of the dorsal branch before giving the first interlobar artery (cm), V: Length of the ventral branch before giving the
first interlobar artery (cm). L: Length of renal artery from its origination to the hilus of the kidney (cm). Dn: Number of interlobar artery originating
from the dorsal branch. Vn: Number of interlobar artery originating from the ventral branch, M: Mean value, d: Right. s; Left.

Figure 1. Cranial view of the intrarenal branches of the renal arteries.

Resim 1. Renal arterlerin intrarenal dallarinin cranial goriiniimii.

a: abdominal aorta, b: right renal artery, c: right dorsal branch, d: right ventral branch, e: right
interlobar arteries, f: right interlobular arteries, g: left renal artery, h: left dorsal branch, i left
ventral branch, j: left interlobar arteries, k: left arcuate arteries, I: left interbolular arteries.



i )

Kafkas Univ. Ver. Med. J. Aksoy. Oziidogru
2003, 9(1): 9-13

Figure 2. Dorsal view of the intrarenal branches of the renal arteries.

Resim 2. Renal arterlerin intrarenal dallarinin dorsal gorlintimii.

a: abdominal aorta, b: right renal artery, c: right dorsal branch, d: right ventral branch, e: right
interlobar arteries, f: nght arcuate arteries, g: right interlobular arteries, h: left renal artery, i: left
dorsal branch, j: left interlobar arteries, k: left arcuate arteries, 1: left interbolular arteries.

Figure 3. Ventral view of the intrarenal branches of the renal arteries.

Resim 3. Renal arterlerin intrarenal dallariin ventral goriinimdi.

a: abdominal aorta, b: right renal artery, c: right ventral branch, d: right interlobar arteries, e nOht
arcuate arteries, f: nght interlobular arteries, g: left renal artery, h: left ventral branch. i: left
interlobular arteries, j: left arcuate arteries, k: left interlobular arteries.
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Figure 4. Caudal view ol the intrarenal brancnes of the renal arteries.

Resim 4. Renal arterlerin intrarenal dallarinin caudal goriintimii.

a: abdominal aorta, b: right renal artery. ¢: right dorsal branch, d: right ventral branch. e: right
interlobar arteries, f: right arcuate arteries. g: right interlobular arteries. h: left renal artery. i: left
dorsal branch, j: left ventral branch, k: left interlobar arteries, I: left arcuate arteries. m: left
interlobular arteries.

Figure 5. Caudal view of the intrarenal branches of the renal arteries.

Resim 5. Renal arterlerin intrarenal dallarmin caudal goriiniim.

a: abdominal aorta, b: right dorsal renal artery. ¢: right ventral renal artery. d: right interlobular

arteries, e: right interlobar arteries, f: left renal artery. g: left ventral branch, h: left dorsal branch,

i lelt interlobular arteries. j: left interlobular arteries. : ,



