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ABSTRACT

Purpose: The incidence of accessory pudendal arteries (APAs) varies from 4% to 70% depending
on the means used to identify them. We provide a detailed laparoscopic anatomical description of
their appearance, location and identification rate based on our series of radical prostatectomies.
Materials and Methods: The distribution of APAs was prospectively recorded in 285 consecutive patients between October 2002 and November 2004. We defined an APA as any artery
located within the periprostatic region running parallel to the dorsal vascular complex and
extending caudal toward the anterior perineum, other than cavernous arteries, corona mortis
and satellite arteries to the superficial and deep vascular complex.
Results: We identified 92 APAs in 72 of 285 patients (25%). Two distinct varieties of APAs were
identified. In 10% of patients an APA coursed along the lateral aspect of the prostate, termed
lateral APA, and in 13% an APA emerged through the levator ani fibers near the apical region
of the prostate, termed apical APA. Five patients (1.7%) were found to have apical and lateral
APAs.
Conclusions: APAs are more frequent than previously reported in the surgical literature. To
our knowledge apical APAs have never been reported previously. The visualization and accessibility advantages of laparoscopy may account for a higher intraoperative APA identification rate.
Their roles in continence and potency remain to be determined.
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Pelvic surgery has inherent intricacies that stem from the
significant number of anatomical variations observed.1⫺3 Classically the arterial supply to the penis was thought to originate
from the internal pudendal artery alone, although anatomical
studies revealed a more complex network of arteries supplying
the penis.2, 4 The reported incidence of accessory pudendal arteries (APAs) is variable and seemingly dependent on the
means used for their identification. Studies of cadaveric dissections classically show an incidence as high as 70%2 but the
incidence decreases to 7%5 and 4%6, 7 in radiographic and open
radical prostatectomy series, respectively.
Besides neurological causes, a vasculogenic etiology has
been proposed for impotence following nerve sparing radical
prostatectomy.8 The role of APAs in normal erectile function,
and their impact on postoperative potency and eventually on
continence has become a topic of increasing interest. Some
studies have shown that, when present, APAs may often
represent the only arterial supply to the penis.3, 4, 9 Therefore, their identification and preservation may be paramount
to ensuring optimal postoperative functional outcomes in
nerve sparing prostatectomies.6 We describe the incidence,
anatomical location and distribution of APAs prospectively
identified in our laparoscopic radical prostatectomy series at
our institution.
MATERIALS AND METHODS

Between October 29, 2002 and November 1, 2004, 325 men
with clinically localized prostate cancer and no history of
external beam radiation therapy to the prostate underwent

laparoscopic radical prostatectomy. Surgery was performed
by an antegrade transperitoneal approach, as previously described.10
The location, origin, size and distribution of APAs were
prospectively documented intraoperatively in 285 patients.
We subclassified APAs according to visual criteria into small
and large sizes. Digitalized operative recordings were then
reviewed to confirm intraoperative findings.
We defined an APA as any artery located within the
periprostatic region running parallel to the dorsal vascular
complex (DVC) and extending caudal toward the anterior
perineum. Our definition correlates with the anatomical description based on cadaveric dissections as an arterial branch
originating from the internal iliac artery or its tributaries,
most commonly the inferior vesical or obturator arteries, and
projecting toward the dorsal vascular complex, following the
urethra from pelvis to perineum to reach the penile hilum.2
The cavernous arteries, corona mortis,1 and superficial and
DVC arteries were excluded from this definition.
No distinction was made between accessory pudendal
arteries (a pudendal branch in addition to the main pudendal trunk) and aberrant pudendal arteries (the main
pudendal trunk with an abnormal course). A detailed anatomical description of the laparoscopic appearance of
APAs was prospectively generated, supported by visual
references that provide the operative view and by videotaping. Statistical analyses were done using Stata 8 (Stata
Corp., College Station, Texas).

RESULTS
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lateral aspect of the prostate, termed lateral APA, and 1 originating near the apical region of the prostate, termed apical
APA.
Lateral APAs. A total of 36 lateral APAs were identified in
29 patients (10%, 95% CI 7 to 14). Lateral APAs were found
in intimate contact with the anterolateral prostatic surface
or with the endopelvic fascia (table 1). The 2 APAs running
over the prostatic surface pierced the endopelvic and
periprostatic fasciae at the level of the base of the gland to
make their entire course over the gland surface below the
fasciae (2), while 6 initially coursed above the fasciae to
pierce them closer to the distal third of the gland (fig. 1).
The 21 APAs that were identified in contact with the endopelvic fascia were several mm from the prostate, running
above or below (figs. 2 and 3). Of them 16 were located above
the endopelvic fascia and 5 were identified below the endopelvic fascia after it was incised. On 7 occasions lateral
APAs were found to run in intimate contact with the posterior surface of the pubic bone. By definition all lateral APAs
running right below the pubic bone were classified as being
located above the endopelvic fascia.
For 17 lateral APAs (47%) a branch to the prostatic apex
was identified where the APA coursed along the prostate and
projected toward the DVC. The path continued along the
lateral aspect of the veins of the DVC beneath the pubic arch
and toward the anterior perineum. In patients with unilateral arteries 9 arteries (41%) were identified on the right and
13 (59%) were identified on the left (binomial test p ⫽ 0.5).
Apical APAs. A total of 46 apical APAs were identified in
38 patients (13%, 95% CI 10 to 18). Apical APAs were identified inferior and lateral to the puboprostatic ligaments (table 2). They emerged through the levator ani muscle fibers
and tangentially approached the prostatic apex (figs. 4 and
5). Unlike the course of lateral APAs, their course was not
along the lateral aspect of the prostate, but rather it extended directly to the prostatic apex. These arteries were
usually exposed after the endopelvic and levator ani fasciae
were incised at the level of the apex. We identified at least 1
collateral branch to the prostatic apex in 18 apical APAs
(39%) before they continued to the lateral aspect of the veins
of the DVC beneath the pubic arch and toward the anterior
perineum. Of the unilateral apical APAs identified more
were located on the left than on the right side (20 or 33% vs
10 or 67%, binomial test p ⫽ 0.098).
Of the patients 2% (95% CI 0.6 to 4) had a combination of
lateral and apical arteries (table 3). The proportion of unilateral and bilateral arteries was not different between apical
and lateral APAs (chi-square p ⫽ 0.6). There was a statistically higher proportion of small caliber arteries among apical
than among lateral APAs (89% vs 41%, generalized estimation p ⬍0.0005, tables 1 to 3). The frequency of identifying
branches coming off of APAs to the prostatic apex was similar
for apical and lateral APAs (47% and 39%, respectively, gen-

FIG. 1. Right lateral APA (A) located above endopelvic fascia (E)
on prostate (P) anterior aspect. APA pierced endopelvic fascia at
level of distal third of gland. PP, puboprostatic ligament. L, levator
ani.

FIG. 2. Left lateral APA (A) located above endopelvic fascia (E)
and few mm lateral to prostate (P).

eralized estimation p ⫽ 0.5) but it was more common in large
than in small APAs (62% vs 35%, generalized estimation
p ⫽ 0.02).

TABLE 1. Lateral APAs
APA Laterality ⫹ Size

No. Pts

No. Arteries/No. With
Apical Branches

No. Location*

No. Above/Below
Endopelvic Fascia

Rt:
9
Small
5
5/3
4 Fascia, 1 prostate
2/2, 0/1
Large
4
4/2
3 Fascia, 1 prostate
2/1 1/0
Lt:
13
Small
5
5/0
1 Fascia, 4 bone
0/1, 4/0
Large
8
8/5
6 Fascia, 2 prostate
5/1, 2/0
Bilat (rt/lt):
7
Small/small
1
2/0
2 Bone
2/0
Small/large
3
6/2
1 Prostate, 4 fascia, 1 bone
1/0, 4/0, 1/0
Large/large
3
6/5
3 Fascia, 3 prostate
3/0, 2/1
Totals:
29
36
21 Fascia, 8 prostate, 7 bone
16/5, 6/2, 7/0
Small
15/4
Large
21/13
* Prostate— over prostatic surface, fascia— detached from gland and in contact with endopelvic fascia, and bone—running right below pubic bone.
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FIG. 3. Left lateral APA (A) located above endopelvic fascia (E).
Artery gave off branch (B) to prostate apex (P), while main trunk
coursed behind left puboprostatic ligament (PP). L, levator ani.

FIG. 5. Smaller caliber left apical APA (A) emerged through levator ani fibers (L) close to prostate apex (P). PP, puboprostatic ligament. L, levator ani.

TABLE 2. Apical APAs

from the inferior vesical arteries in 37.5% of cases, from the
contralateral superior vesical artery in 12.5% and from
the ipsilateral obturator artery in 50%. All APAs contributed to penile irrigation and in 1 case they represented the
only blood supply to the left side of the penis.
Similarly based on cadaveric dissections Benoit et al emphasized that the paths of penile arteries are extremely variable.2
Their reported incidence of APAs was 70%. They found a total
of 33 APAs in 20 cadavers with APAs, including 17 with 1 APA
and 9 with 2 APAs. The APAs originated from the inferior
vesical artery in 45.5% of cases, from the obturator in 36.4% and
from the external pudendal artery in 18.2%. In 15% of cases the
penile arteries originated exclusively from APAs.
The course of the APAs was noted to vary according to the
artery of origin.2 When the APA arose from the inferior vesical
artery, it ran within the perivesical fat lateral along the prostate surface, taking the path noted in our study for lateral APAs
on the prostate side or eventually by lateral APAs coursing
above the endopelvic fascia. The artery provided arterial
branches to the bladder, prostate and external sphincter.
Benoit et al noted that, when present, these arteries provided
the only arterial supply to the urethral sphincter. Below the
level of the levator ani they gave multiple branches with 70%
providing blood supply to the corpora cavernosa.
APAs originating from the obturator artery ran a transverse course,2 similar to our description of lateral APAs
coursing below the endopelvic fascia. However, to our knowledge there is no description of apical APAs according to our
definition, namely arteries emerging through the levator ani
fibers close to the prostatic apex. Their origin is unclear and
we speculate that depending on their size they could represent an early collateral branch of the internal pudendal artery or an aberrant internal pudendal artery.
In a surgical study in 1995 Polascik and Walsh reported a 4%
incidence of APAs identified at retropubic radical prostatectomy,7 which was confirmed by Rogers et al in 2004 in a series of
2,399 patients.6 Their description is consistent with lateral
APAs, according to our definition, without mentioning apical
APAs.
Breza et al identified 7 of 10 APAs on the left side.4 We
similarly recognized a higher incidence APAs on the left side
but only for apical APAs. However, the difference was not
significant.
There has been increasing emphasis on the role that APAs
may have in erectile function and their impact on potency
following pelvic surgery.5, 6, 8, 9, 11–13 Droupy et al performed

APA Laterality ⫹ Size
Rt:
Small
Large
Lt:
Small
Large
Bilat (rt/lt):
Small/small
Large/small
Totals:
Small
Large

No. Pts
10
10
0
20
16
4
8
7
1
38

No. Arteries/No. With
Apical Branches
10/6
0/0
16/9
4/3
14/0
2/0
46/
41/15
5/3

FIG. 4. Large caliber left apical APA (A) emerged through levator
ani fibers (L), giving off branch (B) to prostate apex (P). Main trunk
coursed behind left puboprostatic ligament (PP).

DISCUSSION

Following the description of APAs in 1884 by Quain1 the
incidence reported in radiographic studies has varied from
6% to 21%.4, 11 Breza et al reported an incidence of 70% based
on cadaveric dissections.4 In their study APAs originated
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TABLE 3. Combined APAs

APA Size (apical/lat)

No. Pts

No. Arteries/No. With
Apical Branches

Small/small
Small/large

3
2

6/1
4/3

No. Above/Below
Endopelvic Fascia

No. Location*
2 Fascia, 1 bone
2 Prostate

1/1, 1/0
1/1

Totals
5
10/4
2 Fascia, 2 prostate, 1 bone
* Prostate— over prostatic surface and fascia— detached from gland and in contact with endopelvic fascia.

intraoperative transrectal color Doppler studies in patients
scheduled to undergo radical retropubic prostatectomy.14 Pharmacologically induced erections demonstrated that hemodynamic changes in the pudendal and accessory pudendal arteries
were similar to those described in the cavernous arteries, supporting a role for APAs in penile erection. Rogers et al compared
patients who underwent nerve sparing radical retropubic prostatectomy with concomitant preservation of APAs to those who
did not undergo arterial preservation.6 Patients with vascular
preservation had more than a doubled probability of regaining
potency and a statistically significant shorter interval to regaining potency.
To our knowledge the role of APAs in continence has never
been documented. However, it could be supported by the close
proximity of theses arteries to the striated sphincter and the
branches that these arteries provide in this area (fig. 5).
CONCLUSIONS

APAs are more frequent than suggested by previous open
surgery studies and we observed an incidence of 25%. We were
able to distinguish 2 types of accessory pudendal arteries,
namely lateral APAs running in intimate contact with the prostatic surface or endopelvic fascia and apical APAs emerging
through the fibers of the levator ani muscle, which to our knowledge have never before been described. An illuminated, magnified visual field, better accessibility to deep pelvic structures,
and the dry surgical field provided by the laparoscope and
facilitated by pneumoperitoneum may account for the discrepancy between the laparoscopic and open surgery intraoperative
identification rates. The functional role of these accessory pudendal arteries remains to be determined. However, prospective studies that will address their role are under way in laparoscopic radical prostatectomy series at our institution.
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EDITORIAL COMMENT
This study is remarkable in shows the complexity of the end arterial
distribution (apical APAs) distal in the region of the puboprostatic
ligaments and DVC with the need to protect as much as possible during
surgery this vital region anterior to the prostato-urethral junction.
Even the obturator arteries may provide penile blood flow and, thus, in
the course of pelvic lymphadenectomy and removal of the obturator
lymph node package every attempt should be made to preserve the
obturator arteries. A substantial proportion of patients with newly
diagnosed prostate cancer who need surgery already can be expected to
have an element of erectile dysfunction1 and vasculogenic insult could
certainly occur if these arteries were ignored. What is important is to be
watchful for aberrant or accessory pudendal arteries regardless of technique and save them if possible.
The reported difference of 4% to 70% for arteries associated with
the dorsal vein complex is not at all surprising based on the type of
study, as noted. The disparity in part relates to arterial size and the
ability to see them, which is better with the magnified view afforded
by laparoscopy. The 4% more realistically defines the obvious, large
2 to 4 mm caliber arteries disposed almost free and coursing unilaterally or bilaterally in the sulci, created by the endopelvic fascia
lateral, and the bladder and underlying prostate medial (lateral
APA). When these arteries are relatively large, they may be the
dominant penile arterial inflow (reference 2 in article). The less
obvious arteries of fine caliber (less than 2 mm) buried beneath,
within or juxtaposed to the detrusor apron2 make up much of the
remainder and they are confirmed to be of inferior vesical artery
origin in a large proportion of cases (reference 4 in article). In the
retropubic approach these less obvious arteries to some degree are
sacrificed in the course of DVC control.
The irony is that radical perineal prostatectomy, while it is not as
popular but clearly is the least invasive approach to the prostate,
avoids the issue of arterial preservation to the same extent as the
retropubic operation because the normal posterior dissection plane
largely bypasses the DVC.
Robert P. Myers
Mayo Clinic College of Medicine
Rochester, Minnesota
1. Cooperberg, M. R., Koppie, T. M., Lubeck, D. P., Ye, J., Grossfeld,
G. D., Mehta, S. S. et al: How potent is potent? Evaluation of
sexual function and bother in men who report potency after
treatment for prostate cancer from CaPSURE. Urology, 61:
190, 2003
2. Myers, R. P.: Detrusor apron, associated vascular plexus, and avascular plane: relevance to radical retropubic prostatectomy—anatomic and surgical commentary. Urology, 59: 472, 2002

