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umbilical artery in 27.3% of cases. In the female cadavers, 
it arose from a common trunk with the umbilical artery and 
the uterine artery in 33.3% of cases and directly from the 
umbilical artery in 33.3% with one terminal branch supply-
ing the upper part of the vagina. In two female subjects, the 
inferior vesical artery arose from the first segment of the 
uterine artery (22.2%), and in one subject from the obtura-
tor artery (11.1%).
Conclusions  The inferior vesical artery is not specific to 
the male sex. The contradictions found in the literature of 
this artery are due to the variations observed in pelvic vas-
cularization and to the close connections between vaginal 
and bladder vascularisation in women. However, surgeons 
should consider these variations, to prevent bladder devas-
cularization by non-selective ligation.

Keywords  Bladder vascularization · Inferior vesical 
artery · Internal iliac artery · Pelvic vascularization · 
Umbilical artery · Vaginal artery

Introduction

Data from the literature describe wide variations in bladder 
vascularization, closely dependent on the branching type 
of the internal iliac artery, which shows the complexity of 
detailed knowledge of pelvic vascularization. The number 
of arteries supplying the vesical vascularization and their 
origin is variable [3, 13].

The principal arteries are the visceral branches of the 
anterior trunk of the internal iliac artery, arising either 
directly from the terminal branch (internal pudendal artery) 
or from the lateral branches (the umbilical, middle rec-
tal, and obturator arteries) [13]. Anatomical works on the 
subject divide the bladder blood supply into four regions 

Abstract 
Purpose  The aim of our study was to clarify the origin 
of the inferior vesical artery and determine its existence in 
women.
Methods  This descriptive study is based on 25 dissections 
(6 male and 19 female cadavers). We dissected the inter-
nal iliac artery and its branches from the iliac bifurcation, 
bilaterally and comparatively. Each arterial branch supply-
ing the bladder was identified and dissected as far as the 
bladder.
Results  In total, 50 topographies of the bladder vascu-
larization were visualised. The inferior vesical artery was 
observed in 92% of the male subjects and in 47.4% of 
the female subjects. In the male cadavers, it arose from 
the internal iliac artery in 72.7% of cases and from the 
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[19]: The upper part of the bladder is supplied by the 
superior vesical arteries arising from the patent portion of 
the umbilical artery (UMBA) or the obturator artery. The 
inferior and lateral walls of the bladder are supplied by 
the inferior vesical arteries arising either directly from the 
internal iliac artery (IIA) or from the inferior gluteal artery. 
They are often described as being specific to men [12]. 
The anterior and lateral walls are supplied by the anterior 
vesical arteries which arise from the internal pudendal 
artery. The posterior and lateral walls are supplied by the 
vesical branches of the middle rectal arteries, the pros-
tatic branches of the inferior vesical artery (IVA), and by 
the vesical branches of the deferential arteries in men and 
of the uterine and vaginal arteries in women. The various 
works relate many anastomoses between these arteries for 
bladder. In fact, in men, it is accepted that the IVA usu-
ally arise from a vesico-genital artery that vascularise the 
prostate, the inferior and posterior walls of the bladder, the 
seminal vesicle, and the vas deferent. In women, the IVA 
is more controversial, but if it exists, could arise also from 
genital arteries like UA and some vaginal arteries. The IVA 
artery is further defined by its target than origin, since they 
are many in their description.

If the description of the superior vesical artery (SVA) 
seems consensual between the two genders [9], the descrip-
tion of the IVA is a large variability according to the 
authors.

In men, the IVA supplies the lower parts of the bladder, 
and the bladder neck, ureter, seminal vesicles, and prostate 
[3].

In women, the posterior, lower, and side bladder vas-
cularization seems less systematized, with a participa-
tion of the uterine artery (UA) with its vesical and vaginal 
branches, and its cervical and vaginal branches, including 
the upper part of the fundus and the bladder neck.

The IVA is often described as being suitable for men 
[12]. However, an IVA is sometimes described in women, 
distinctly of the vaginal artery [3].

Accurate knowledge of the bladder blood supply and of 
its variations is essential in urological and gynecological 
surgery, but also in interventional radiology [7, 8]. Indeed, 
surgeons and radiologists should consider the frequency 
of anatomic variations in arterial embolization or surgical 
ligation to prevent bladder devascularization by non-selec-
tive ligation [18].

The aim of our study was to clarify the origin of the IVA 
and determine its existence in women.

Methods

This descriptive study is based on dissections of cadavers 
at the Laboratory of Applied Anatomy, CHU Rangueil, 
Toulouse.

The pelvises of 25 fresh adult cadavers were macro-
scopically dissected. We carefully dissected the IIA and 
its branches from the iliac bifurcation, bilaterally and com-
paratively, providing 50 visualisations of the topography of 
the bladder vascularization. Each arterial branch supplying 
the bladder was identified and dissected as far as the blad-
der. All cadavers dissected were out of pelvic scars and the 
previous surgery.

Results (Table 1)

The study population comprised 6 male cadavers and 19 
female cadavers.

In all subjects, the anterior trunk of the IIA and its 
branches supplying the bladder were observed bilaterally. 
From the 25 dissections performed bilaterally, 50 topog-
raphies bladder vascularization were visualised. In all the 
male cadavers (100% of cases), the UMBA was observed 
arising directly from the IIA, as the first visceral branch, 
and in most of the female cadavers (78.9%: n = 30) from 
a common trunk with the UA. The UMBA born directly 

Table 1   Results with n considering bilateral nature of observations

Patients and specimens number studied bilaterally are in italic
N patients and specimens number studied, UMBA umbilical artery, SVA superior vesical artery, IVA inferior vesical artery, UA uterine artery, IIA 
internal iliac artery, OA obturator artery, CT common trunk

N UMBA SVA IVA UA OA

In Male (N = 6)
(n = 12)

100% IIA (n = 12) 100% UMBA (n = 12) 72.7% IIA (n = 8); 27.3% 
UMBA (n = 3)

0 100% IIA (n = 12)

In Female (N = 19)
(n = 38)

78.9% CT with UA 
(n = 30); 21.1% IIA 
(n = 8)

100% UMBA (n = 34) 33.3% CT with UA and 
UMBA (n = 6); 33.3% 
UMBA (n = 6); 22.2% 
UA (n = 4)

11.1% OA (n = 2)
 47.4% (n = 18) 

78.9% CT with UMBA 
(n = 30); 21.1% IIA 
(n = 8)

100% IIA (n = 38)
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from IIA in 21.1% (n = 8) of cases in female cadavers. 
The SVA appeared from the patent portion of the UMBA 
in all 25 cadavers studied, (100%, n = 50).

In male subjects, the IVA was identified in all 6 
cadavers dissected, but in one of the subjects, it was not 
observed on the left side (92%, n = 11). It emerged from 
the IIA in 72.7% of cases (n = 8) and from the UMBA in 
27.3% of cases (n = 3) (Figs. 1, 2).

In one of the male subjects, a vesiculo-deferential 
artery was observed arising from the IIA with branches 
supplying the ureter.

In female subjects, IVA was observed in 9 subjects 
(47.4%, n = 18) arising from a common trunk with 
the UMBA and the UA in 33.3% (n = 6) of cases, aris-
ing directly from the UMBA in 33.3% (n = 6) with one 
terminal branch supplying the upper part of the vagina 
(Fig. 3). In two female subjects, the IVA arose from the 
first segment of the UA (22.2%, n = 4) and in one subject 
from the obturator artery (11.1%, n = 2).

The UA was identified in all the females studied 
(100%, n = 38): in 78.9% of cases (n = 30) it arose from 
a common trunk with the UMBA, and in four subjects, it 
arose directly from the IIA (21.1%, n = 8).

The obturator artery was identified in 100% of cases 
(n = 50) arising from the IIA in both female and male 
subjects (Fig. 4).

Discussion

Our study shows that the IVA is not exclusive to the male 
bladder vascularization. In female subjects, the IVA was 
observed in nine subjects (47.4%, n = 18) arising from a 
genital arterie. However, in women, the inferior vesical 
vascularization is closely linked with the blood supply to 
the upper vagina and raises the question of how to distin-
guish between the IVA and the VA. Some authors describe 
this IVA in women quite separately from the VA, which 
suggests that it can be identified [15].

Bichat already described the IVA in 1812 for taking 
classic origin the IIA, arising either side of the UMBA, or 
by a common trunk with her and made no distinction in its 
description between man and woman [3].

Fig. 1   Dissection of the right side of a male pelvis. 1—internal iliac 
artery anterior trunk; 2—ureter; 3—umbilical artery; 4—inferior 
vesical artery; 5—obturator artery; 6—middle rectal artery; 7—obtu-
rateur nerve; 8—superior vesical artery; 9—proximal portion of the 
internal iliac artery

Fig. 2   In male subjects: figures showing the various origins of the 
inferior vesical artery (IVA) identified in our study. a IVA arising 
from IIA (72.7%), b IVA arising directly from the UMBA (27.3%); 
PT posterior trunk, EIA external iliac artery, IIA internal iiiac artery, 
UMBA umbilical artery, OA obturator artery, CIA common iliac 
artery, MRA middle rectal artery, SVA superior vesical artery, VDA 
vesico-deferencial artery

Fig. 3   Dissection of the left side of a female pelvis. 1—internal iliac 
artery; 2—obturator artery; 3—obturator nerve; 4—internal iliac 
artery anterior trunk; 5—umbilical artery; 6—superior vesical artery; 
7—uterine artery; 8—inferior vesical artery; 9—vaginal artery 10—
external iliac artery
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However, some descriptions are contradictory: Kamina 
describes the IVA as a male-specific artery, running to the 
fundus of the bladder and supplying the seminal vesicle, the 
prostate, the fundus of the bladder, and the lower part of the 
ureter [12]. However, in a previous gynecological work dat-
ing from 1974, he also describes IVA as arising either from 
the IIA or most commonly from the UA [11]. The work of 
Drake (Gray’s) [9] does not describe IVA in women, claim-
ing that the VA (branch of the UA) would be the equivalent 
of the IVA of man, giving branch to the vagina and adja-
cent parts of the bladder and rectum. Moore described the 
IVA only in men, with a sub-peritoneal course in the lateral 
ligament of the bladder and giving the prostatic artery and 
occasionally the conduit deferent artery [13]. He described 
anastomoses with the superior bladder arteries and consid-
ers also that the IVA is replaced in women with VA, which 
gives branches to the posterior and inferior part of the blad-
der, like Moses, Bouchet, and Cuilleret [4, 14].

Conversely, Schünke described an IVA in women [20]. 
In addition, Rouviere, repeating a description of Farabeuf, 
described an IVA in the two sexes, giving some branches to 
the vagina and ureter in women, and the seminal vesicles 
and the prostate in men [19].

Netter described an IVA both in men and women, aris-
ing from the IIA or its branches, and reproduced in his 
drawings, an IVA with a vaginal branch and ureteral branch 
to distal part of the ureter or sometimes a “inferior vesical 
branch” arising from VA [15].

Abrahams presented in his Atlas of Anatomy, a dissec-
tion of the IIA and showed distinctly an IVA artery giving 
rise to the VA [1].

In 1959, Shafiroff observed in a study of 150 specimens 
that the IVA was observed only in 78% of specimens [21]. 
When it was highlighted, it arises in over 10% of cases from 
the IIA (anterior division) or from umbilical, prostatic, or 

vaginal arteries. In less than 10% of cases, he observed an 
origin from the vesico-deferential artery or from the inter-
nal pudendal artery.

Our results for the male cadavers are comparable to 
those found in the literature. The patent portion of the 
UMBA is systematically observed originating from the IIA 
and branching to supply the lower bladder.

In the light of our results, there is some discussion to be 
had about the male-specific nature of the IVA. In nine of 
the female cadavers, arteries supplying the lower bladder 
were clearly observed and were distinct from the traditional 
description of the vaginal arteries.

There is certainly a difference between the genders in 
terms of the results (47.4% in the females versus 92% in 
the males), but these data do not confirm that the artery is 
specific to males. The major difference between the two 
genders lies in the virtually constant nature of the artery in 
male subjects (over 90%) [22].

In the literature, the IVA in women, when it is high-
lighted, is described arising either directly from the IIA, or 
from one of its branches [15]. Therefore, the question of its 
existence in females is primarily related to its origin. When 
it arises directly from the IIA, it is mentioned distinctly as a 
main visceral branch of the latter [13]. When it arises from 
a branch of the IIA, it is not usually described in isolation 
but often as a “vesicovaginal” artery.

In terms of the main branches of the IIA in females, our 
results agree with the previous works on the matter, observ-
ing the UMBA arising from a common trunk with the UA 
in 78.9% of cases [6].

The existence of this IVA in women should be consid-
ered in gynecological surgeries but also during embolisa-
tion in interventional radiology. Its variable origin is a 
major element to be considered during not-selective devas-
cularization. Indeed, UMBA ligated at its origin is likely to 

Fig. 4   In female subjects: figures showing the various origins of the 
inferior vesical artery (IVA) identified in our study. a IVA arising 
from a common trunk with the UMBA and the UA in 33.3% of cases; 
b IVA arising directly from the UMBA in 33.3% with one terminal 
branch supplying the upper part of the vagina (VA vaginal artery); c 

IVA from the obturator artery (11.1%); d IVA from the first segment 
of the UA (22.2%); PT posterior trunk, EIA external iliac artery, IIA 
internal iliac artery, UA uterine artery, UMBA umbilical artery, OA 
obturator artery, CIA common iliac artery, SVA superior vesical artery
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cause a devascularization of the uterus [6] but also bladder 
(six subjects in our study). During hysterectomy for benign 
cause, linking the UA at its origin must be discussed 
because of the risk of ligature of the IVA, as shown in our 
study in two female subjects.

A precise knowledge of the anatomy of this area is also 
important when treating urological diseases. Just recently, 
the use of interventional radiology to treat prostate ade-
noma in men has been introduced. To date, very few stud-
ies on the subject exist and only two teams, one Brazilian 
and one Portuguese, have published works in this area, but 
bladder vascularization and its variations must again be 
considered to achieve as possible a more selective devascu-
larization [5, 16].

Furthermore, it is acknowledged that arterial insuffi-
ciency represents a significant cause of erectile dysfunction 
after surgical treatment of localised prostate cancer [2]. If, 
therefore, during a radical prostatectomy, surgeons are able 
to preserve the accessory pudendal arteries, which arise 
most commonly from the inferior vesical arteries and are 
found in 42% of men, this would significantly improve rates 
of postoperative erectile function recovery [10, 17]. There-
fore, as in women, precise knowledge of the pelvic vascu-
larization, and of the existence of anatomic variations, is 
essential for preserving perineal functionality during selec-
tive devascularisation.

Conclusions

The IVA is not specific to the male gender and is further 
defined by its target than origin. The contradictions found 
in the literature of this artery are due to the variations 
observed in pelvic vascularization and to the close con-
nections between vaginal and bladder vascularisation in 
women. However, urological and gynecological surgeons 
should consider these variations, especially when perform-
ing the ligation of pelvic vessels at their origin.
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