
SUMMARY

We report a case of two variations of the tes-
ticular arteries found during routine dissec-
tion. These variations have been classified
according to the references concerning the
topic. We discuss the possible origin of the
variations and their clinical implications.
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INTRODUCTION

Knowledge of vascular variations is not only
of anatomical and embryological interest but
also clinical of importance. Anomalies in the
number, origin and course of the gonadal arter-
ies have been described by many authors
(Adachi, 1928; Merklin and Michels, 1958;
Nathan et al., 1976; Bergman et al., 1988;
Onderoglu et al., 1993; Ozan et al., 1995;
Mirapeix et al., 1996; Tanyeli et al., 2006). In
fewer than 20% of the cases, the testicular artery
passed behind the inferior vena cava (IVC) (Lip-
pert and Pabst, 1985), and in 12% it also arched
over the renal vein (Notkovich, 1955).

Notkovich (1956) classified the gonadal
arteries into three categories according to their

relationship with the renal vein. In type I, the
most common, the gonadal arteries arise from
the antero-lateral face of the abdominal aorta
caudal to the renal veins (first to third lumbar
vertebral level) (Adachi, 1928). In this type,
the left artery passes directly downward and
laterally (76.9%), and the right artery descends
and crosses ventral to the inferior vena cava
(89.5%). In type II, the gonadal arteries origi-
nate cranial to the renal veins, and the left one
crosses anterior to the left renal vein, whereas
the right gonadal artery follows a retrocaval
course. In the less frequent type III, the
gonadal arteries emerge caudal to the renal
veins and arch around them, the course of the
right gonadal artery being retrocaval.

CASE REPORT

We describe two variations in the course of
the testicular arteries. The case presented here
was noted incidentally in a 68-year-old male
cadaver during a dissection course at our
Anatomy Department.

Both the right and the left testicular arter-
ies arose from the ventral side of the aorta,
caudal to the renal veins (Fig. 1). The right
testicular artery ran horizontal and coursed
retrocaval, after which it descended parallel to
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the testicular vein to the inguinal canal (Figs.
1, 2). The left testicular artery passed up on
the dorsal side of the left renal vein, arched
over it, and continued its course to the
inguinal canal with the testicular vein (Figs.
1, 2). 

According to the classification of
Notkovich (1956) the variations found are of
type III on the left side and of type I on the
right side, but with an unusual course behind
the vena cava.

DISCUSSION

The gonadal arteries usually arise from the
anterior surface of the aorta below the renal
vein or above it. In about 15 percent, they
arise from the renal artery, from one of its
branches, or from a supernumerary renal
artery. The right gonadal artery may stem
from a renal, the left from the aorta or vice
versa. Occasionally a gonadal artery may arise
from a suprarenal, phrenic, superior mesen-
teric, lumbar, common iliac or hypogastric
artery. Aberrantly, a testicular artery may sup-
ply an inferior suprarenal branch. In many

instances (17%), the gonadal arteries are dou-
ble on one side; less frequently, on both sides.
In such cases, both arteries may have either an
aortic or renal origin, or both of them may be
derived from the same source. Occasionally,
gonadal arteries arise from the aorta through
two or three roots (Adachi, 1928; Notkovich,
1956; Merklin and Michels, 1958; Nathan et
al., 1976; Bergman et al., 1988; Onderoglu et
al., 1993; Ozan et al., 1995; Tanyeli et al.,
2006).

The left testicular artery described here,
matches the description of Notkovich’s type
III, the least frequently encountered type in
her series (6%), whereas the right testicular
artery falls within type I, but with an unusual
retrocaval course similar to those described for
the types II and III (Notkovich, 1956). These
variations can be readily understood on the
basis of the embryologic development of the
gonadal glands and kidneys and their vascular
supply (Notkovich, 1956; Merklin and
Michels, 1958; Mirapeix et al., 1996).

The arterial supply to the gonadal glands is
derived from the mesonephric vessels, which
originate from the lateral side of the aorta.
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Figure 1. Retroperitoneal space. Note the testicular arteries arising distal to the renal vein (arrowheads). The right testicular artery follows a
retrocaval course, whereas the left testicular artery arches around the renal vein. a: aorta; ivc: inferior vena cava; ra: renal artery; rv: renal vein;
ta: testicular artery; tv: testicular vein; u: ureter.
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These arteries belong to the lateral branches
coming from the thoracic and lumbar seg-
ments of the aorta. From these mesonephric
arteries, beside the branches of the gonadal
gland, the arteries to the suprarenal gland,
diaphragm, and kidney develop. When the sex
gland arises it is supplied by several branches
of the mesoneprhic arteries, situated cranially
to the renal vascular pedicle. With the descent
of the gland, new lower branches develop, and
at the same time the higher ones atrophy.
When crossing the kidney, two kinds of arter-
ies can reach the sex gland: the higher one sit-
uated cranially to the developing renal pedicle
and the lower situated caudally to it. From
these branches, one generally develops as a
definitive gonadal artery and the others atro-
phy (Felix, 1912). If the artery persisting as
the definitive one is situated cranially to the
renal pedicle, then it will appear crossing in
front of the pedicle with the descent of the

gland, thus giving rise to a gonadal artery of
type II. If in such a case, the kidney ascends
still higher, carrying its renal vein to a level
higher than the origin of the gonadal artery,
the latter will be forced to follow an arched
course around the vein, affording a type III
(Notkovich, 1956; Merklin and Michels,
1958).

The retrocaval passage of the gonadal artery
can also be explained in terms of embryology.
The embryogenesis of the inferior vena cava
involves the development, regression, anasto-
mosis and replacement of three pairs of venous
channels: posterior cardinal, subcardinal and
supracardinal. Anastomoses between the
supracardinal and the subcardinal veins,
which occur bilaterally, form the renal seg-
ment of the inferior vena cava (McClure and
Buttler, 1925). Usually, the lateral splanchnic
artery, which persists as the right testicular
artery, passes caudally to the supracardinal
anastomosis. In the adult, when it passes cra-
nial to this anastomosis, the right testicular
artery is located behind the inferior vena cava
(Williams and Warwick, 1980).

Of surgical and clinical import is the fact
that the gonadal arteries, by crossing the renal
vein, are frequently components of the renal
pedicle (Notkovich, 1956; Merklin and
Michels, 1958). It is also to be noted that an
arched gonadal artery may be a pathologic fac-
tor in compression of the renal vein, or a pos-
sible aetiological factor in idiopathic
varicocele in men and ovarian varicocele or
varicocele of the broad ligament in the
women. The arched gonadal artery may like-
wise be a factor in orthostatic albuminuria
and, by compression of the renal vein, may
directly influence the direction of the blood
flow from the kidney and gonads (Notkovich,
1955, 1956; Merklin and Michels, 1958).
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Figure 2. Retroperitoneal space. The testicular arteries descend to
the inguinal canal after a retrocaval and arched course. a: aorta; cia:
common iliac artery; civ: common iliac vein; eia: external iliac
artery ; gf: genitofemoral nerve; i: iliacus muscle; im: inferior
mesenteric artery; ivc: inferior vena cava; k: kidney; ra: renal
artery; rv: renal vein; pm: psoas minor muscle; ps: psoas major
muscle; ta: testicular artery; tv: testicular vein; u: ureter.
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