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The Progression of the Penile Vein: Could It Be Recurrent?
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ABSTRACT: Our aim was to study retrospectively the destiny of
the deep dorsal vein of the penis in the event of its stripping surgery
or its simple ligation in patients diagnosed with venoocclusive dys-
function 17 years ago. From June 1986 to May 1987, a total of 31
men were seen for erectile dysfunction due to venous leakage re-
sulting from priapism, aging, or congenital or idiopathic factors. Of
these, 23 men underwent venous stripping of the deep dorsal vein
and are referred to as the stripping group. The remaining 8 patients
received a simple ligation of the deep dorsal vein and are classified
as the ligation group. A total of 21 patients (16 of the 23 and 5 out
of the 8) were available for follow-up by using the abridged 5-item
version of the International Index of Erectile Function (IIEF-5) scor-
ing system and cavernosograms. In the ligation group, the imaging
demonstrates some compensatory veins that are commensurate
with impotence postoperatively. In the stripping group, however, the
follow-up cavernosograms disclosed no venous recurrence, but re-
sidual ones that were not crucial to the rigidity. The IIEF-5 scoring

in the ligation group changed from a preoperative mean IIEF-5 score
of 10.0 = 4.5 to 9.8 + 3.6 postoperatively. In the stripping group,
however, the mean preoperative IIEF-5 score of 9.8 = 4.1 increased
to a mean postoperative IIEF-5 score of 18.9 = 2.1. Although there
was no significant difference between the 2 groups’ preoperative
IIEF-5 score, there was a statistically significant difference between
treatments (P < .001). The penile venous vasculature bears no ev-
idence of regeneration even as long as 17 years after their removal.
This finding is in contrast to what is commonly believed, that erectile
dysfunction will recur about 2 years after ligation of the deep dorsal
vein. We therefore believe that the clinical recurrence may not be
due to venous regeneration, and penile venous surgery, if properly
performed, may be durable, although larger studies will be required.
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he anatomy of penile vasculature has been thoroughly

studied and well described. Although Wooten first
published ligation of the deep dorsal vein for atonic im-
potence in 1902 (Wooten, 1902), penile vein ligation was
not popular until 1985 (Wespes and Schulman, 1985;
Bennett et al, 1986). The approach was extended from
early single vessel ligation of the deep dorsal vein to ex-
cision attempts of the deep dorsal vein, the cavernous
vein, and the crural vein (Puech-Leao et al, 1987; Lewis,
1988; Lue, 1989). However, the limited accessibility of
these offensive veins forces the surgeon to widen the dis-
section, which, in turn, leads to unnecessary damage to
the delicate tissues. Given the disappointing outcome of
surgical treatment, routine venous and arterial operation
has not been justified since 1996 (Montague et al, 1996).
Thereafter, penile venous surgery was generaly con-
demned. It is currently rarely indicated and should only
be performed in highly selected patients (Freedman et al,
1993; Berardinucci et a, 1996; Da Ros et al, 2000).
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The regeneration of the artery and the capillary has
been described (Buschmann and Schaper, 2000; Carme-
liet, 2000). However, there are no descriptions of the out-
come of the venous vasculature. It is generally agreed that
reappearance of a venous channel at its original position
is due to residual venous stump or collaterals. We sought
to conduct a retrospective long-term study of the penile
veins with the ultimate goal of exploring what the destiny
of the penile vein is after surgical treatment.

Materials and Methods

From June 1986 to May 1987, a total of 31 men underwent
venous surgery. Of these, 23 patients received venous stripping
surgery. These are classified as the stripping group. A simple
ligation was performed on the remaining 8 men. These are al-
located as the ligation group (Tsai et al, 1988). Of those 23
patients, 16 were available for follow-up, and of the 8 patients,
5 were available for a follow-up. The abridged 5-item version
of international index of erectile function (IIEF-5) scoring and
cavernosography were performed in order to study the outcome
of penile veins after patients underwent surgical treatment. One
patient in the stripping group was excluded from the study be-
cause he died of hepatoma 4 years ago. Statistically the paired
t test or Student’s t test was applied whenever appropriate.
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Figure 1. (A) In the ligation group a 56-year-old patient (age at surgery), a postoperative cavernosogram discloses obviously the trunk of the deep
dorsal vein (arrowhead) that was distally ligated to the level of the penopubic fold 17 years ago. (B) Seventeen years later a follow-up cavernosogram
shows that those residual veins are more engorged and numerous. Note that there is some distension of the penile crus, but it is insufficient to obtain

a rigid erection after operation.

Results

To provide a comprehensive overview, the Table summa-
rizes the general data of these 21 patients. Of the 5 patients
available for follow-up in the ligation group, the caver-
nosograms (Figure 1) showed the entire venous channel to

be engorged and numerous except at the ligation sites. A
mean preoperative IIEF-5 score of 10.0 £ 4.5 shifted to
9.8 = 3.6 after operation, which is commensurate with a
poor responsiveness of venous ligation aone, athough 1
of the patients could consistently enjoy satisfactory sexua
intercourse with the use of oral sildenafil.



56

Journal of Andrology - January/February 2005

Figure 2. Cavernosograms of a patient in the stripping group. (A) In a 30-year-old male the venoocclusive dysfunction resulted from a straddle injury
followed by a priapism. The huge venous plexus (arrowhead), the glans penis, and the corpus spongiosum (double-head arrow) are well opacified.
During venous stripping 17 years ago the deep dorsal vein was removed almost thoroughly but not the cavernosal and para-arterial veins. This might
be able to explain the reason of venoocclusive dysfunction because this patient has enjoyed normal coitus for 17 years. (B) Seventeen years later a
follow-up cavernosogram shows a smaller vein (arrow) that might be regarded as a recurrent vein because it looks like it is in its original position;
however, in our study it is indeed the “residual” cavernosal vein. Note that it is readily full in the crui after those veins were removed.

In the stripping group of 16 men (Figures 2 through
4), the leakage veins shown on the preoperative caver-
nosograms could not be demonstrated on the postopera-
tive films except for some residual ones after 17 years.
The mean preoperative IIEF-5 score of 9.8 = 4.1 in-

creased to a mean postoperative I|EF-5 score of 18.9 +
2.1 postoperatively. Five of them could have satisfactory
sexual activity naturally, and another 5 could enjoy sexual
life with oral sildenafil occasionally required. Four men
have depended on oral sildenafil for several years, and 1
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Figure 3. Cavernosograms of the spongiosal leakage. (A) In a cavernosogram of a 58-year-old patient, the huge vein (arrowhead), the glans penis,
and the corpus spongiosum (arrow denotes the indwelled Foley catheter) were obviously visible and commensurate with erectile dysfunction 17 years
ago. Then we removed those offensive veins between the 7 and 5 o’clock positions dorsally except those between the corpora cavernosa and the
corpus spongiosum. (B) After 17 years a follow-up film discloses no venous recurrence, but a very tiny residual vein (arrowhead) that is not crucial
in determining erectile function. Therefore it is not surprising that the patient is still able to enjoy natural coitus. Note that the internal pudendal vein
is not readily opacified since the venous surgery.

uses penile intracavernosal injection of prostaglandin E1 once the venous stripping of the erection-related veins has
occasionally. One patient was unable to have sexual in- been well performed. Although there was no significant
tercourse. difference between the 2 groups before the operation, a

The corpus spongiosum (Figure 4B) and the superficial statistically significant difference was found between the
dorsal vein become the important routes of circulation 2 treatments (P < .001).
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Figure 4. Cavernosograms in a 57-year-old patient. Erectile dysfunction had been improved for only 2 months despite the venous surgery about 18
years ago. (A) Then in our Institute a cavernosogram disclosed conspicuous veins (arrows) 17 years ago. Are they residual or recurrent? After those
residual veins were stripped out, the patient could resume natural coitus. (B) The patient requested to have a follow-up film in 2003. Is there any
recurrent vein in 17 years? Note that the bulbourethral vein (dark line) becomes the exclusive route of blood return. The penile crui are well distended

in contrast to that in panel A.

Discussion

It is commonly believed that collateral veins are respon-
sible for the recurrence in any part of the human body of
a disease entity such as the varicose vein, hemorrhoid,
and varicocele testis (Arbman et a, 2000; Jiang et al,

2000; Niedzielski and Paduch, 2001). It is therefore ra-
tional to perform the venous stripping on the legs, hem-
orrhoidectomy on the rectum, and varicocelectomy on the
scrotum. However it has been commonly believed that
erectile dysfunction will recur about 2 years after penile
venous surgery is performed, and this type of surgery was
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deemed unjustified after 1996. We believe that penile ve-
nous stripping surgery deserves another look, and that it
may be justified if those veins were stripped thoroughly
and carefully, without the expense of tissue damage.

Anatomically the human penis is a unique structure in
which skeletal-muscle structures surround and contain
smooth-muscle structures that are rich in the arterial and
sinusoidal tissues. Moreover, the venous vasculature in-
termingles with small arterioles, lymphatic vessels, and
delicate nerves. Therefore during venous surgery, as well
as a variety of penile surgeries, the penis is susceptible
to damage of its muscular integrity and a traumatization
of those delicate tissues (Hsu et al, 2004). Despite asso-
ciated difficulty, we advocate that atraumatic microscopic
techniques used for management of the thin murine vein
be deemed prerequisite to operation. Otherwise the vul-
nerability of venous bleeding might scare the surgeons
and prevent them from further and complete removal of
those offensive veins. In order to avoid tissue trauma,
neither a Bovie nor a suction apparatus should be used
throughout the entire procedure. In our surgical applica-
tion the site of ligatures varies between 76 and 125 po-
sitions. This is much more numerous than that of any
other kind of venous surgery in the human body. Thus,
it is important for the surgeon to have the prerequisite
microsurgical technique, but not at the expense of iatro-
genic tissue damage and irreversible trauma resulting
from widening the wound.

It is believed that one of the important |eakage patterns
is that of the spongiosal leakage. This involves the veins
between the corpora cavernosa and the corpus spongios-
um, and spongiolysis seems to be an exclusive solution
for ousting them (Shabsigh et al, 1991; Motiwaa et al,
1993). In our study, however, we treated such patients
(Figures 2 and 3) by removing those offensive veins be-
tween the 7 and 5 o'clock positions dorsally except the
ones between the corpora cavernosa and the corpus spon-
giosum. Then they could resume normal sexua activity
despite the different treatment. The penis is flaccid and
hangs down its dorsal surface faces anteriorly, but it faces
posterosuperior when erect. Thus overwhelming stretch
ensues on the corpus spongiosum when the penis is erect
since the hammock action of the collagen bundle will
control these veins. We believe that the corpora cavernosa
could be the best milieu to apply the Pascal law in the
human body.

Venous vasculature in the human penis is well de-
scribed (Fuchs et al, 1989; Moscovici et al, 1999). It is
commonly believed that a deep dorsal vein and a pair of
dorsal arteries are found in between the tunica albuginea
and the Buck fascia. Thus the penis is the 1 exception in
the human body where the number of arteries is greater
than the number of veins. However, recent reports have
described that each of the paired dorsal arteries is sand-
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wiched in with the medial and the lateral para-arterial
veins, and the deep dorsal vein is sandwiched in by the
cavernosal veins, which proximally coalesce to form one
and then liesright but is housed in a different perivascular
sheath (Hsu et al, 2003). Hence in the human body as a
rule the number of veins is greater than the number of
arteries. Not surprisingly, it is not difficult to leave a‘‘re-
sidua vein” which is, in turn, described as a *‘recurrent
vein,” if a postoperative result is disappointing when ve-
nous surgery is attempted. In this study, 17 years after
the stripping of the erection-related veins had been well
performed in a human patient, the imaging of penile ve-
nous vasculature still bears no evidence of regeneration.
This is contrary to the common belief that erectile dys-
function will recur in about 2 years, which has not been
supported by any evidence of bioregeneration of the
veins. We therefore believe that penile venous surgery, if
and only if done well, could be durable and acceptable,
although a study of larger sample size is mandatory.
The present consensus of the pathophysiology is that
erectile dysfunction is due to the cavernosal factor, an
inability to achieve a rigid erection attributed to loss of
smooth-muscle relaxation and fibrous compliance. Re-
cently we conducted a hemodynamic study on 7 fresh
human cadavers and found that reaching a rigid erection
was unequivocally attainable after the erection-related
veins were removed in al subjects in spite of the fact that
their sinusoidal tissues were not alive (Hsieh et al, 2004).
This implies that a full-rigid erection may depend upon
the drainage veins as well, rather than just the intracav-
ernosal smooth muscle. We might elucidate that the
mechanism of erection is also a matter of vascular he-
modynamics. In conclusion, the physiology of penile
erection warrants further scientific investigation, and there
may be arole for penile venous surgery. Further scientific
studies should be conducted to clarify this dilemma.
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