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PROGNOSTIC FACTORS FOR THE POSTOPERATIVE OUTCOME OF

PENILE VENOUS SURGERY FOR VENOGENIC
ERECTILE DYSFUNCTION

CHRISTIAN G. STIEF, MOHAMMAD DJAMILIAN, MICHAEL C. TRUSS, HONKI TAN,
WALTER F. THON anp UDO JONAS

From the Department of Urology, Medical School Hannover, Hannover, Germany

ABSTRACT

Since penile venous surgery is usually associated with a poor postoperative outcome, a study was
done to evaluate possible prognostic factors for this procedure. A total of 77 patients with erectile
dysfunction underwent ligation of all dorsal penile veins and resection of the deep dorsal penile
vein for venous incompetence. In all patients a comprehensive evaluation was done preoperatively.
All patients did not respond to pharmacotherapy and had a venous leak. After a followup of 6
months, patients were classified as having full spontaneous erections, failure and response to
pharmacotherapy. Of the 77 patients 31 (40.3%) had full spontaneous erections, 8 (10.3%) were
currently responding to pharmacotherapy and 38 (49.4%) failed. The maintenance flow was 75 =
45 ml. per minute in the group with spontaneous erections and 103 + 60 ml. per minute in the
failure group (p = 0.20). Mean patient age was 49.8 + 11.7 and 49.1 + 10.2 years, respectively (p =
0.23). Of the 41 patients with normal single potential analysis of cavernous electrical activity 28
had full erections postoperatively, 5 responded to pharmacotherapy and 8 failed, compared to 3, 3
and 30, respectively, of the 36 patients with abnormal single potential analysis of cavernous electrical
activity. After a mean followup of 21 months (range 6 to 47 months), 4 patients with full erections
at 6 months postoperatively currently require intracavernous pharmacotherapy. Our results indicate
that single potential analysis of cavernous electrical activity seems to be an important prognostic
factor for the postoperative outcome of penile venous surgery for venogenic impotence.

KEY WORDS: impotence, penile erection, veins

Although intracavernous injection therapy'™ and penile

prostheses® offer reliable therapeutic options for most patients
with erectile dysfunction, these alternatives are often rejected
for various reasons. This rejection is reflected by dropout rates
of 50% or more in some longitudinal studies following patients
on auto-injection therapy or by low overall acceptance rates of
penile prosthesis implantation. Many of these patients indicate
that they would like a therapy that restores spontaneous erec-
tile function. For these patients penile reconstruction seems to
be an attractive option.

After years of great enthusiasm about cavernous arterializa-
tion,*” mid-term and long-term success rates are disappointing.
Ir addition, significant complications of these procedures have
been reported.®'° Penile venous operations are also followed by
poor long-term results,'’*® even when a more aggressive sur-
gical approach is chosen.*"'® These observations led to the
question of whether penile venous surgery for venogenic im-
potence is a basically useless procedure or if adequate patient
selection has not yet been established. We evaluate the post-
operative outcome of 77 consecutive patients with venous leak-
age who underwent penile venous surgery, thus possibly iden-
tifying prognostic factors for the outcome of this procedure.

PATIENTS AND METHODS

All patients at our impotence clinic undergo a comprehensive
approach!’ regarding the etiology of the erectile dysfunction,
including a case history, physical examination, blood laboratory
studies, sexual case history (performed by a psychiatrist), single
potential analysis of cavernous electrical activity (SPACE),®
pharmacological testing'” and Doppler ultrasound.’®* When in-
dicated,'” patients undergo further examinations, such as cav-

Accepted for publication September 24, 1993.

Supported in part by a grant from the Deutsche Forschungsgemein-
schaft DFG Sti 96/2-2.

ernosometry and cavernosography,” penile angiography or so-
mato-motor and/or autonomic neurological examinations.

If patients do not respond to maximal doses of intracavernous
injections (30 mg. papaverine plus 1 mg. phentolamine) plus
additional psychogenic or reflexogenic stimulation, they are
informed about the high likelihood of venous leakage as a
(co)factor for the erectile dysfunction. They also are informed
about the implication of this finding with either the alternative
of further diagnostics, for example cavernosometry and caver-
nosography, or other therapeutic strategies, such as vacuum
devices, a penile prosthesis or a trial with intracavernous injec-
tion of a combination of calcitonin gene-related peptide plus
prostaglandin E1.*' In patients who choose further diagnostic
procedures, cavernosometry and cavernosography are done as
described previously.? The maintenance flow is measured after
cavernous smooth muscle relaxation is induced by intracaver-
nous injection of 30 mg. papaverine plus 1 mg. phentolamine,
with a flow rate exceeding 14 ml. per minute being considered
abnormal.?>? If a venous leakage is diagnosed the patients are
offered, independently from possibly existing other etiological
factors, dorsal penile vein resection or ligation. They are exten-
sively informed about the poor outcome of this procedure and
about possible therapeutic alternatives.

From June 1989 to November 1992, 77 patients with erectile
dysfunction and documented venous leakage underwent penile
venous surgery. Independently from the site of leakage visual-
ized by cavernosography, a longitudinal incision approximately
4 cm. long is made at the base of the penis. Then, all superficial
dorsal and lateral penile veins (within Colles’ fascia) are doubly
ligated and divided. The deep dorsal vein(s) within Buck’s
fascia is resected from the suspensory ligament to the distal
third of the cavernous bodies. Special attention is paid to avoid
damage to the dorsal nerves and arteries supplying the glans
penis. Cavernous vein ligation is not done.
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All patients are seen at 6 months postoperatively. In patients
who report full spontaneous erections no further tests are done.
Patients who report results other than full erections are offered
pharmacological testing as well as cavernosometry and caver-
nosography. To evaluate the long-term success of our approach
to the management of venous leakage, in May 1993 we sent an
extensive questionnaire to all patients with a history of penile
venous surgery. Patients and their partners were asked in detail
about preoperative and postoperative self-esteem and libido,
sexual function, partner relationships (general and sexual),
alternative or additional treatments of the (possibly) persistent
erectile dysfunction, and possible side effects they relate spe-
cifically to the operation. In case of an incomplete response to
the questionnaire or if no response was received within 3 weeks,
another questionnaire with an individualized cover letter was
sent. Again, if no reply was received, the patients were tele-
phoned and either asked to complete the questionnaire or
invited on an outpatient basis to reply to the questions person-
ally.

RESULTS

A total of 77 patients with venogenic erectile dysfunction
underwent penile venous surgery between June 1989 and No-
vember 1992. All 77 patients were available at 6 months post-
operatively and 70 were available for review in May 1993.
Followup was 6 to 47 months (mean 21.4 + 15, median 18.5).
Patient age was 24 to 72 years (mean 50.1 + 13.0 years). Mean
interval since the onset of erectile dysfunction was 4.9 years.
Case histories are shown in the table.

There was 1 severe postoperative complication. One patient
treated as an outpatient suffered an extensive penile hematoma
with subsequent skin necrosis that required multiple plastic
revisions and caused significant paresthesia of the glans penis.
In 20 patients minor side effects were reported: 7 had mild
paresthesia of the penile glans, 6 had minor paresthesia at the
incision, 14 had pesistent edema of the prepuce and 5 had a
penile deviation.

At 6 months postoperatively 31 patients (40.3%) reported
full erections with normal intercourse possible, 8 (10.3%) re-
sponded to intracavernous papaverine plus phentolamine and
38 (49.4%) failed to achieve full spontaneous or pharmacologi-
cally-induced erections. During the extended followup until
May 1993, 4 patients with full spontaneous erections at 6
months required intracavernous pharmacotherapy to achieve
full erections. These 4 patients reported loss of spontaneous
erections after 6 (2), 9 (1) and 24 (1) months postoperatively.

For comparability of the data, the results were analyzed with
the outcome at 6 months postoperatively. Mean patient age
was 49.8 £ 11.7 years (range 24 to 72 years) for those with full
erections, 49.1 + 10.2 years (range 27 to 66 years) in the failure
group (p = 0.23) and 56.0 + 3.9 years (range 33 to 67 years) in
the pharmacotherapy group. Mean interval since the onset of
erectile dysfunction was 4.6, 4.7 and 5.2 years, respectively.
Regarding the medical histories, there was no correlation with
the postoperative outcome in patients with transurethral resec-

No. Postop. Results
Pts.

Case History >
ailures
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Diabetes mellitus 8

Primary erectile dysfunction

Peyronie’s disease

Post-transurethral resection of
the prostate

Intervertebral nucleus prolapse
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Pelvic ring rupture

Polyneuropathy

Vasculitis

Open prostatectomy
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tion of the prostate or diabetes mellitus. Patients after radical
pelvic surgery or intervertebral disk prolapse, or those with
primary erectile dysfunction had a high likelihood of postop-
erative failure (see table).

The maintenance flow was 75 + 45 ml. per minute in the
group with spontaneous erections, 103 = 60 ml. per minute in
the failure group (p = 0.20) and 61.9 + 46 ml. per minute in
the pharmacotherapy group (p = 0.08, compared to the success
group). Of the 41 patients with normal preoperative SPACE
results 28 (68.3%) had full erections postoperatively, 8 (19.5%)
failed and 5 (12.2%) responded to pharmacotherapy, compared
to 3 (8.3%), 3 (8.3%) and 30 (83.4%), respectively, of the 36
patients with abnormal preoperative SPACE. When the pre-
operative SPACE findings are compared in the groups with
postoperative full erections or failure, the difference is highly
statistically significant (chi-square test, p <0.001). In May
1993, 42 patients had failed and 21 of these are currently using
other treatment options: 13 are on an auto-injection program
using a combination of calcitonin gene-related peptide plus
prostaglandin E1, 5 received a penile prosthesis and 3 use
vacuum devices.

In May 1993, 17 of 70 patients reported an increase in libido,
12 a decrease and 41 no change compared to the preoperative
status. Nocturnal or morning erections were improved in 12
patients, worse in 12 and unchanged in 35. A total of 43 patients
would undergo this procedure a second time, 25 would not and
2 were undecided. Of the men treated as outpatients 2 suggested
that this procedure should be performed only on an inpatient
basis due to postoperative pain that was not adequately man-
aged by the referring physician. Of 5 patients who reported
erections sufficient for intercourse but a lack of “100% rigidity,”
the female partners considered the postoperative erection to be
“100%.”

DISCUSSION

At our department venogenic erectile dysfunction is defined
as abnormal cavernous drainage, quantified by a maintenance
flow in cavernosometry exceeding 14 ml. per minute.”?** The
decrease in intracavernous pressure during a defined interval
may also be considered as a parameter of cavernous veno-
occlusive dysfunction® but these 2 tests seem to examine the
same mechanisms of cavernous occlusion with, as shown by
others, consequently similar results in a comparative study.?

These quantitative tests of the cavernous occlusive function
rely heavily on adequate cavernous smooth muscle relaxation
by intracavernous pharmacological application of drugs.?# An
increased sympathetic tone, for example by stress or anxiety,
will cause cavernous smooth muscle contraction with subse-
quent false-positive cavernosometric results. To minimize this
effect, we performed cavernosometry and cavernosography at
the end of our evaluation, with the patient having received at
least 3 intracavernous injections on different days and, thus,
being familiar with diagnostic procedures in this intimate re-
gion of the body. Furthermore, the patient is followed through-
out the study by the same urologist to obtain his confidence,
and cavernosometry and cavernosography are done in an at-
mosphere as relaxed as possible.

There have been attempts at objective followup after penile
reconstruction®!® but in our series only a poor or even no
correlation was found between objective data and subjective
reports. Since no diagnostic test exists that can discriminate
with a high degree of accuracy between normal and abnormal
erectile function, it currently is generally accepted that post-
operative results of penile reconstruction are best monitored
by the patient estimate of the functional result.?” To substan-
tiate further the patient personal estimate in this study, we
asked the partner for an evaluation of the preoperative and
postoperative erectile function.

The underlying etiology of abnormal cavernous veno-occlu-
sive function may be manifold, with factors such as incomplete
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cavernous smooth muscle relaxation due to endothelial or neu-
rotransmitter defects, localized noncompression of sub-tunical
or intra-tunical veins,”® or cavernous smooth muscle degener-
ation.” Since cavernous smooth muscle relaxation was induced
in our series, as at most other institutions, by pharmacological
agents (papaverine) not dependent on endothelial or neuro-
transmitter function, patients with venous leakage at caverno-
sometry and cavernosography are most likely to have abnormal
cavernous drainage due to either cavernous smooth muscle
degeneration, or sub-tunical or intra-tunical venous mal-
compression.

From a theoretical standpoint, patients with venogenic erec-
tile dysfunction due to cavernous smooth muscle degeneration
will not benefit from penile venous surgery, since in that case
this procedure does not address the causative mechanism. Pe-
nile prosthesis implantation or the use of a vacuum device
seems to be the only treatment option left for these patients.
However, for patients with a functioning cavernous smooth
musculature but a localized defect in the sub-tunical or intra-
tunical venous compression system (and no additional etiolo-
gies of the erectile dysfunction), penile venous surgery may be
beneficial. In our opinion, these different underlying etiologies
of venogenic erectile dysfunction with entirely different caus-
ative mechanisms explain the low overall success rate of penile
venous surgery for venogenic erectile dysfunction.

Independently from the surgical approach, the mid-term and
long-term success rates of penile venous surgery vary between
10% and 50%.-** Our results, with approximately 40% full
spontaneous erections after 6 months and 35% after 21 months,
fit in the frame of the aforementioned experiences. In our
opinion these postoperative results are in that low range of
success, since the classical diagnostic evaluation of erectile
dysfunction with pharmacological testing, Doppler or duplex
ultrasonography, and cavernosometry did not allow for a dif-
ferentiation between the aforementioned 2 main etiologies of
venous erectile dysfunction. This is also reflected by the results
of our preoperative evaluation, which did not show any corre-
lation of the postoperative results with patient age, duration
since onset of erectile dysfunction or maintenance flow. Also,
no correlation was found in patients with diabetes mellitus or
erectile dysfunction after transurethral resection of the pros-
tate. The only strong correlation in our series was found com-
paring the preoperative SPACE results (or corpus cavernosum
electromyography, as it should now be referred to since the
first international meeting on cavernous smooth muscle elec-
tromyography in April 1993 at Mannheim, Germany) and the
postoperative outcome. Of the 41 patients with normal SPACE
results 28 (68.3%) had full erections postoperatively, whereas
30 of 36 (83.4%) with abnormal SPACE findings failed. These
data suggest that SPACE has an important role as a prognostic
factor for patients with venogenic erectile dysfunction. Impo-
tent patients with normal preoperative SPACE findings com-
bined with venogenic erectile dysfunction are now encouraged
at our institution to undergo penile venous surgery, since the
likelihood of an improvement in erectile function is 70% or
better. In contrast, patients with venogenic erectile dysfunction
and abnormal preoperative SPACE findings are informed about
the low success rate of penile venous surgery and are encouraged
to choose another treatment option.

Since the introduction of corpus cavernosum electromyogra-
phy®*3! much criticism was raised doubting that the signals
recorded were actually electrical activity of cavernous smooth
muscle cells or of different origin. In the meantime, experimen-
tal studies on isolated cavernous smooth muscle cells®? as well
as extrinsic recordings of electric activity of cavernous smooth
muscle strips® showed a correlation of mechanical and electri-
cal activity of these smooth muscle cells. Furthermore, corpus
cavernosum electromyography in animal experiments showed
marked differences before and after cavernous denervation.*
Although these studies demonstrated the sound scientific bases

PROGNOSTIC FACTORS FOR POSTOPERATIVE OUTCOME OF PENILE VENOUS SURGERY

of corpus cavernosum electromyography, its interpretation and,
subsequently, its clinical usefulness still are under debate.

In our study corpus cavernosum electromyography/SPACE
was the only predictive diagnostic parameter for penile venous
surgery in patients with venogenic erectile dysfunction. For
this clinical application of corpus cavernosum electromyogra-
phy, a differentiation only between normal and abnormal po-
tentials was attempted. Further differentiation, such as my-
ogenic or neurogenic, was avoided since no consensus has yet
been reached on this point. However, this discrimination is
only of academic interest for the patients with venogenic erec-
tile dysfunction, since the myogenic and neurogenic groups
would not benefit from surgery. In contrast, patients with
venogenic erectile dysfunction and normal corpus cavernosum
electromyography/SPACE findings should have a normal cav-
ernous innervation and a normal smooth musculature with a
localized veno-occlusive dysfunction. Theoretically, these pa-
tients are likely to benefit from penile venous surgery. The
results of our clinical study support these theoretical assump-
tions and showed that corpus cavernosum electromyography/
SPACE has a predictive value for the postoperative outcome
of penile venous surgery in patients with venogenic erectile
dysfunction. However, further studies are needed to improve
the interpretation of corpus cavernosum electromyography and
to confirm our surgical findings.
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