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ABSTRACT

ELIAS, M.Z.J., AIRE, T.A. & SOLEY, J.T. 2008. Macroscopic features of the venous drainage of the
reproductive system of the male ostrich (Struthio camelus). Onderstepoort Journal of Veterinary Re-
search, 75:289-298

The macroscopic features of the venous drainage of the reproductive system of the male ostrich were
studied in six pre-pubertal and three sexually mature and active birds. Each testis was drained by one
to four testicular veins. The right testicular veins drained the right testis and epididymis and its ap-
pendix to the caudal vena cava and to the right common iliac vein, whereas the left testicular veins
drained the left testis and epididymis and its appendix exclusively to the left common iliac vein. A
number of variations in the drainage pattern based on the point of entry and number of testicular veins
were observed. The cranial aspect of the testis was also linked to the caudal vena cava or common
iliac vein via the adrenal veins. The cranial, middle and caudal segments of the ductus deferens (and
ureter) were drained by the cranial, middle and caudal ureterodeferential veins respectively, to the
caudal testicular veins, the caudal renal veins and pudendal/caudal part of the internal iliac veins. In
some specimens, the caudal ureterodeferential veins also drained into the caudal mesenteric vein.
The surface of the phallus was drained by tributaries of the pudendal vein. The basic pattern of ve-
nous drainage of the reproductive organs of the male ostrich was generally similar to that described
for the domestic fowl. However, important differences, including the partial fusion of the caudal renal
veins, drainage of the cranial aspect of the testes via the adrenal veins, drainage of the caudal ure-
terodeferential veins into the caudal mesenteric vein and the presence of veins draining the surface
of the phallus, were observed. Although significant, these differences may simply reflect variations in the
normal pattern of venous drainage of the reproductive tract of birds which could be verified by studying
more specimens and more species.
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INTRODUCTION

The vascular system of the male reproductive tract
in birds has, in general, been poorly studied. The
only comprehensive report of both the arterial sup-
ply and venous drainage is that of Nishida (1964) in
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the domestic fowl. A general description of the arte-
rial supply to the male reproductive organs of the
pigeon has also been provided (Bhaduri, Biswas &
Das 1957) and a more recent study (Elias, Aire &
Soley 2007) has described the macroscopic fea-
tures and variations in the arterial supply to the re-
productive tract of the male ostrich. The venous
system has received even less attention, with most
of the information being supplied by Nishida (1964)
and some incidental data being provided from a
study on the renal portal and venous systems of the
fowl kidney by Kurihara & Yasuda (1975). Descrip-
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tions of the venous system involving the male repro-
ductive tract of birds presented in textbooks [e.g.
Baumel (1975), Lake (1981) and Baumel (1993)]
simply reflect the work of Nishida (1964) and Kuri-
hara & Yasuda (1975). The only reference to drain-
age of the reproductive organs in the male ostrich is
by Bezuidenhout (1999) who notes that “as the cau-
dal vena cava passes cranially and ventrally it re-
ceives veins from the gonads, adrenals and sur-
rounding tissues”.

In view of the lack of comparative data on the vas-
cularization of the male reproductive tract of birds,
and considering the need for a better understanding
of the reproductive biology of the ostrich as a farmed
animal, this paper presents a description of the gross
pattern of venous drainage in the male ostrich. Vari-
ations in the basic pattern are also described. The
terminology used is that of Nomina Anatomica Avium
(Baumel, King, Breazile, Evans & Berge 1993).

MATERIALS AND METHODS

The torsos of nine male ostriches with viscera in-
tact, but which had been skinned and from which
the limbs had been removed, were obtained from
the Oryx Abattoir in Krugersdorp, Gauteng Province
and from the Klein Karoo Abattoir in Oudtshoorn,
Western Cape Province, South Africa. The speci-
mens comprised six semi-adult birds (12—14 months
old) and three sexually mature and active birds. The
torsos were prepared as follows for latex injection
and the formation of resin casts, respectively.

The venous system of five of the birds (four semi-
adults and one sexually mature bird) was flushed
free of blood by rinsing with physiological saline in-
jected through the caudal vena cava (5-10 cm
above the vessel's origin between the cranial poles
of the testes), after which blue “Latex”, (Revertex
Chemicals Company®, Pretoria) was subsequently
injected into the veins via the same route using a 50
m{ syringe. The torsos were trimmed of excess tis-
sue and immersion fixed in a 10% formalin bath for
a number of days. The fixed specimens were rinsed
in running water for 2 days after which they were
carefully dissected to expose the latex-filled veins.
The pattern of venous drainage was described and
digitally recorded with a Nikon 4500 Coolpix digital
camera.

For the preparation of resin casts of the veins, four
torsos (two semi-adults and two sexually active
birds) were injected with a coloured resin (Pigment
Preparation Pty. Ltd., Pretoria) via the caudal vena
cava using the same technique employed for the

290

latex injections. Each specimen was subsequently
kept for a number of days in a cold room before tis-
sue maceration in a bath containing a 20-30% so-
dium hydroxide solution. The corrosion casts ob-
tained were carefully washed clean and the pattern
of veins described and digitally recorded.

RESULTS

Venous drainage of the testes

The testes were drained via testicular veins (venae
testiculares) that were variable in number (ranging
from one to four for each testis) and point of termi-
nation (Fig. 1, 2A—C and 3). These veins were ob-
served to arise from a well-developed venous net-
work located in the testicular capsule (Fig. 3). Based
on the relationship of the testicular veins to the cau-
dal vena cava and the common iliac veins, the fol-
lowing variations were observed:

Type A In this variation, the testicular veins drain-
ing the right testis, the epididymis and its
appendix, and the cranial aspect of the
ductus deferens and ureter, joined both the
caudal vena cava (just cranial to its origin)
and the right common iliac vein. The ves-
sels draining the left testis and associated
structures emptied exclusively into the left
common iliac vein, caudal to the conflu-
ence of the two common iliac veins (Fig. 1,
2B and 3) This was the most common pat-
tern noted and occurred in five (55.5%) of
the specimens examined.

Type B This variation was observed in four (44.5 %)
of the specimens and was characterized by
the right testicular veins draining only into
the caudal vena cava, while the left testicu-
lar veins again emptied into the left common

iliac vein (Fig. 2A and C).

As noted above, the testes displayed a well-devel-
oped venous network situated in the testicular cap-
sule, particularly in the sexually mature birds, and
from which the testicular veins emanated. Due to
the complexity of this network and the formation of
numerous tributaries, it was difficult in some speci-
mens to accurately determine the exact number of
testicular veins present. However, based on obvious
connections between the testicular veins and the
caudal vena cava and common iliac veins, four ba-
sic numerical patterns were observed.

Type | Inthis variation at least four testicular veins
were observed to drain the right testis while

a similar number drained the left testis (Fig.
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FIG. 1 A diagramatic sketch showing, in ventral view, the main veins draining the reproductive tract of the male ostrich. The testes
are shown reflected laterally to illustrate the testicular veins and associated vessels
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FIG. 2A-C Diagramatic sketches showing, in ventral view, the main variations of the testicular veins in respect of their number and
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Type ll

Type llI

1 and 3). This was the most common pat-
tern noted and occurred in three (33.4%)
of the specimens examined.

In this instance three testicular veins (es-
sentially cranial, middle and caudal ves-
sels) drained the right testis and two tes-
ticular veins (cranial and caudal) the left
testis (Fig. 2A). This variation occurred in
two (22.2 %) of the specimens.

This type was characterized by the pres-
ence of two testicular veins draining the
right testis and a single, large testicular
vein draining the left testis. The latter was
formed by a large number of branched trib-
utaries (Fig. 2B). This variation was present
in two (22.2%) of the specimens exam-
ined.

Type IV This variation was also observed in two
(22.2 %) of the specimens and consisted of
a single testicular vein draining the right
testis and two veins draining the left testis
(Fig. 2C). Each of these vessels was com-
posed of numerous tributaries.

It was observed in all specimens that a small vessel
(effectively an additional testicular vein?) emanated
from the venous network at the cranial aspect of
each gonad and emptied into the adrenal vein. (Fig.
1, 2A-C, 3 and 4). In the ostrich this vessel was
prominent and well-developed on the left side of the
body where it drained into the left common iliac vein.
The adrenal vein was smaller on the right side where
it emptied into the caudal vena cava. In addition to
draining the cranial aspect of the testis, the adrenal
vein drained part of the appendix epididymidis, the

FIG. 3 Ventral view of the reproduc-
tive tract of the ostrich illustrat-
ing the testes (T) and associ-
ated veins. The testes have
been reflected laterally to ex-
pose more clearly the relevant
veins. Note the extensive ve-
nous network within the testic-
ular capsule. V. cava caudalis
(1), Vv. iliacae communes dex-
tra et sinistra (2, 2’), Vv. renal-
es caudales dextra et sinistra
(3, 3"), Vv. ureterodeferentiales
craniales dextra et sinistra (4,
4), Vv. testiculares dextra et
sinistra (5, 5'), Appendix epidi-
dymidis (6), Branch draining
the cranial pole of the testis to
the adrenal vein (7). V. adrena-
lis sinistra (8). Arrow at top left
indicates caudo-cranial direc-
tion. Latex injection

FIG. 4 Ventral view of the thoraco-ab-
dominal region of a pre-puber-
tal bird illustrating the testes
(T) and associated veins. V.
cava caudalis (1), Vv. iliacae
communes dextra et sinistra
(2, 2’), V. renalis caudalis dex-
tra (3), Vv. testiculares dextra
et sinistra (5, 5’), V. adrenalis
sinistra (6). Note the branches
from the latero-dorsal body
wall (4) draining into the adre-
nal vein (6) as well as a testic-
ular vein (7) that drains the left
testis into the left common iliac
vein via the adrenal vein. Arrow
top left indicates caudo-cranial
direction. Latex injection
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adrenal gland and the cranio-lateral body wall of the
thoraco-abdominal region. Very fine branches of
the adrenal vein also drained the cranial division of
the kidney.

The position and course of the caudal vena cava of
the ostrich were similar to that described for the fowl
(Gallus domesticus) (Nishida 1964). It was formed
by the confluence of the right and left common iliac
veins in the vicinity of the cranial poles of the testes,
the adrenal glands and cranial divisions of the kid-
neys, where it lay almost directly below the aorta. In
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FIG.5 A ventral view of the middle
segment of the reproductive
tract showing the region of fu-
sion between the left and right
caudal renal veins (1), Vv. ure-
terodeferentiales mediae dex-
tra et sinistra (2, 2’), Vv. renal-
es caudales dextra et sinistra
(3, 3'). Arrow top left indicates
caudo-cranial direction. Latex
injection

FIG. 6 A corrosion cast (dorsal view)
showing the main components
of the venous system involved
in drainage of the male repro-
ductive tract: V. cava caudalis
(1), Vv. iliacae communes (2),
Vv. renales caudales (3). Vv.
ischiadicae (4), fused portion
of caudal renal veins (5), Vv.
portales renales caudales (6),
anastomosis interiliaca (7), Vv.
iliacae internae (8) and V. cau-
dae medianae (9). Arrow top
left indicates caudo-cranial di-
rection. Latex injection

the material studied, the caudal vena cava varied
between 2—4 cm in width, and 20-28 cm in length. It
lay slightly to the right of the median plane and
coursed obliquely cranioventrally (Fig. 1 and 3) to-
wards the right atrium of the heart.

Drainage of the ductus deferens

The cranial aspect of each deferent duct was drained
by the most caudal testicular vein through the cranial
ureterodeferential vein (vena ureterodeferentialis cra-
nialis) (Fig. 1, 2A—C and 3).
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FIG. 7 Ventro-lateral view of the pel-
vic region displaying the Vv. ili-
acae internae dextra et sinistra
(1, 1), Vv. pudendae dextra et
sinistra (2, 2’), V. mediana
caudae (3), Vv. ureterodefer-
entiales caudae (4), Ductus
deferentes et ureteres dextrae
et sinistrae (5, 5’), V. mesen-
terica caudalis (6). Note the
caudal ureterodeferential vein
(4—single white arrow) drain-
ing the ductus deferens (5) to
the caudal mesenteric vein (6),
Arrow top left indicates caudo-
cranial direction. Latex injec-
tion

FIG. 8 Ventro-lateral view of the pel-
vic region showing the V. iliaca
interna sinistra (1), V. pudenda
sinistra (2), V. caudae medi-
anae (3), V. ureterodeferenti-
alis caudalis (4), Ductus defer-
entes et ureteres sinistrae (5).
In this view the exact position-
ing of the veins in the pelvic
region has been obscured to il-
lustrate the anastomosis be-
tween the V. mesenterica cau-
dalis (7) and the left internal
iliac vein (1) via a large un-
named vein (6). Arrow top left
indicates caudo-cranial direc-
tion. Latex injection

The middle portions of the deferent duct and ureter
were drained by the middle ureterodeferential veins
(venae ureterodeferentiales mediae). These ves-
sels were variable in number, size and point of entry
along the caudal renal veins into which they emp-
tied. The caudal renal veins also drained the caudal
part of the cranial division and all of the middle and
caudal divisions of the kidney as well as the ureter
in those regions. The caudal renal veins were ob-
served to fuse with each other at a level between
the caudal and middle renal lobes (Fig. 1, 5 and 6)
to form a single vessel approximately 3-5 cm long,
before again dividing cranially into two separate
vessels. In all specimens studied, the middle ure-
terodeferential veins emptied into both the fused

and separated parts of the caudal renal veins. The
cranial continuation of the caudal renal veins drained
ventro-caudally into the common iliac veins (Fig. 1
and 3), while the femoral veins (vena femoralis) en-
tered the common iliac veins dorso-laterally. Each
common iliac vein (vena illiaca communis) emptied
into the caudal vena cava in the vicinity of the cra-
nial aspect of the testes.

The caudal part of the deferent duct and the cloaca
were drained by the caudal ureterodeferential veins
(venae ureterodeferentiales caudales) to the pu-
dendal veins and to the caudal portion of the inter-
nal iliac veins. Each pudendal vein (vena pudenda),
after receiving the caudal lateral vein (from the wall
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of the pelvic region) formed the internal iliac vein
(Fig. 7 and 8). The two internal iliac veins proceeded
cranially and were connected by a transverse ves-
sel, the interiliac anastomosis, 2-5 cm caudal to the
caudal pole of the kidney. The anastomosis was
linked caudally to the caudal median vein (Fig. 6
and 7). In three specimens (33.3 %), tributaries from
the caudal deferent duct, together with branches
from the rectum and cloaca, were observed to drain
into the caudal mesenteric vein (vena mesenterica
caudalis) in addition to the branches draining into the
pudendal vein. The caudal mesenteric vein emptied
into the caudal median vein (Fig. 7). In one of these
specimens the caudal mesenteric vein, in addition to
its connection to the caudal median vein, was linked
to the left internal iliac vein by a large unnamed ves-
sel draining the wall of the rectum (Fig. 8).

Drainage of the phallus

A number of superficial tributaries displaying no par-
ticular pattern drained the mucosa, but not the sub-
stance of the phallus, (Fig. 1 and 9) to the pudendal
vein. These vessels were relatively large (Fig. 9). A
venous network of fine vessels was situated at the
root of the phallus which also drained into the pu-
dendal vein (Fig. 1).

DISCUSSION

The gross pattern of venous drainage of the male
reproductive tract in the ostrich is basically similar to
that described for the fowl (Nishida 1964). However,

296

FIG. 9 Ventro-lateral view of the phal-
lus showing the V. pudenda
dextra (1) receiving large, su-
perficial tributaries (2) from the
root and body of the phallus
(3). Arrow top left indicates
caudo-cranial direction. Latex
injection

certain noteworthy variations were observed in the
material studied which may reflect unreported differ-
ences between avian species.

In both the ostrich and fowl (Nishida 1964) the tes-
ticular veins arise from a well-developed network
located in the testicular capsule. In the fowl both
sets (left and right) of testicular veins are reported to
empty into the corresponding common iliac vein and
the caudal vena cava as illustrated in the sketch by
Nishida (1964). In other studies on the fowl, how-
ever, the testicular veins are shown to empty only
into the caudal vena cava (Nickel, Schummer & Sei-
ferle 1977). A similar situation is also illustrated for
the veins draining the single ovary of Gallus (Baumel
1993). In five of the ostriches studied, the drainage
pattern of the right testis resembled that described
by Nishida (1964) (testicular veins emptied into the
right common iliac vein and the caudal vena cava)
whereas the testicular veins from the left testis emp-
tied exclusively into the left common iliac vein. In
four birds, however, the testicular veins emanating
from the right testis drained only into the caudal
vena cava, with those from the left testis again emp-
tying into the left common iliac vein.

In the ostrich, therefore, the route of drainage of the
right testicular veins reflects both patterns reported
in the fowl. However, the exclusive drainage of the
left testicular veins into the corresponding common
iliac vein in all the ostrich specimens examined ap-
pears to be a unique feature and contrasts sharply
with the observation that in the ostrich the veins
from the gonads empty into the caudal vena cava
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(Bezuidenhout 1999). The slightly more cranial po-
sitioning of the right testis reported in the ostrich
(Soley 1992; Soley & Groenewald 1999) may pro-
vide an explanation for that drainage into both the
right common iliac vein and the caudal vena cava or
only into the caudal vena cava, and to the exclusive
drainage of the more caudally positioned left testis
into the left common iliac vein.

Little information is available in the literature regard-
ing the numerical patterns of the testicular veins.
The illustration of Nishida (1964) shows one large
vein draining the right testis and three vessels drain-
ing the left testis, similar to the Type IV variation
reported in the present study. As the authors did not
have a full English translation of the text available, it
is possible that a range of variations were described
by Nishida (1964). The illustration by Nickel et al.
(1977) demonstrates at least three veins draining
both the left and right testes respectively which cor-
responds closely with the most common variation
(Type 1) seen in the ostrich involving four testicular
veins draining each testis. These observations
would suggest that a range of numerical variations
is typical for the testicular veins of birds.

An interesting observation in the ostrich was the
presence of a small vessel emanating from the ve-
nous network at the cranial aspect of each gonad
and which drained into the adrenal vein. This drain-
age route for the testes has not been reported in the
fowl although Baumel (1993) illustrates some Vv.
ovaricae reaching the caudal vena cava via the ad-
renal vein. In the ostrich, the adrenal vein on the left
side of the body drained into the left common iliac
vein whereas that on the right side emptied into the
caudal vena cava. In the fowl both the left and right
adrenal veins reportedly drain into the caudal vena
cava (Goodchild 1969; Baumel 1993). Again, the
unequal positioning of the ostrich testes may ac-
count for this phenomenon.

In the ostrich, drainage of the cranial and middle
segments of the ductus deference parallels that de-
scribed in the fowl (Nishida 1964).The cranial as-
pect of the ductus deferens and ureter are drained
by the cranial ureterodeferential veins to the most
caudal testicular veins and from there to the com-
mon iliac veins or caudal vena cava. However, it is
not clear whether the cranial ureterodeferential
veins in the fowl (Vv. ureto-deferentiales anteriores
— Nishida 1964) reach the common iliac veins inde-
pendently or via the caudal testicular veins.

In both the ostrich and fowl, middle ureterodeferen-
tial veins (Vv. ureto-deferentiales mediae — Nishida

1964) drain the middle segments of the ductus def-
erens and ureter to the caudal renal veins (V. rena-
lis efferens — Nishida 1964). A marked difference in
the ostrich is that some of the middle ureterodefer-
ential veins enter the fused portion of the left and
right caudal renal veins, a situation lacking in the
fowl as fusion of the caudal renal veins does not oc-
cur (Akester 1964; Kurihara & Yasuda 1975; Baumel
1993). Fusion of the caudal renal veins has only
previously been reported in a single 5-day old chick-
en embryo (Miller 1903). Why this phenomenon
should be a consistent feature in the ostrich, or what
its functional significance is, remains unknown.

In six of the nine specimens, the caudal ureterodef-
erential veins in the ostrich were observed to drain
into the pudendal vein and the caudal aspect of the
internal iliac vein which formed the continuation of
the former vessel. In three specimens, however, the
caudal ureterodeferential veins were seen to drain
into the caudal mesenteric vein in addition to the
branches draining into the pudendal vein. In the fowl
the caudal ureterodeferential veins (Vv. ureto-defer-
entiales posteriors — Nishida 1964) are shown drain-
ing only into the pudendal vein (V. pudenda interna
— Nishida 1964). As a caudal mesenteric vein (V.
coccygomesenterica — Nickel et al. 1977) has been
described in the fowl (Nickel et al. 1977; Baumel
1993) it is possible that in this species branches of
the caudal ureterodeferential veins do in fact empty
into this vessel but have not yet been described. It
was also noted that in the ostrich the caudal me-
senteric vein drained into the caudal median vein
which in turn was linked to the interiliac anastomo-
sis. In the fowl, both the caudal median vein and the
caudal mesenteric vein appear to drain into the in-
teriliac anastomosis (Baumel 1993, page 467), al-
though alternative drainage patterns have also been
described (Kurihara & Yasuda 1975; Baumel 1993).

The large tributaries draining the mucosa of the
phallus to the pudendal vein in the ostrich have not
been described in the fowl. This omission may be
due to the relatively small size of the phallus and the
attendant difficulties in revealing the blood vessels
in this species.

In conclusion, the pattern of venous drainage of the
reproductive organs of the male ostrich follows the
basic pattern described in the domestic fowl by
Nishida (1964). Although the differences observed
between the ostrich and fowl are significant, they
may simply reflect variations in the normal pattern of
venous drainage of the reproductive tract of birds
which could be verified by studying more specimens
and more species.
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