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SUMMARY

Pharmacocavcmometry and pharmacocavcrnog-
raphy were performed on 29 patients with erectile
dysfunction. The papaverine test was negative and
arterial insufficiency was ruled out by means of dup-
lex penile ultrasonography for all of the patients. We
divided the patients into two groups according to the-
ir pharmacocavecmometric findings. The first group
included 17 patients with intracavcmous pressures
below 50 mmHg, ten minutes after the papaverine in-
jection (Pio) and five minutes after the end of saline
infusion (Pend). The second group included 12 pati-
ents with Pio pressures below and Pend pressures abo-
ve 50 mmHg. Significant differences were noted bet-
ween the Pend values and average infusion rates for in-
duction and maintenance of the two groups

(P <0.05). Moreover, we compared the pharmacoca-
vemompctric findings with pharmacocavemograms
of each patient and found out that despite a negative
papaverine test, none of the 12 patients in the second
group had venous leakage.

We concluded that pharmacocavemometry is a use-
ful and reliable test to increase the sensitivity of the
papaverine test and diagnose excessive venous lea-
kage from penile veins.
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INTRODUCTION

The introduction of pharmacologically induced erec-
tion generated an explosive development in the diag-
nostic evaluation of erectile dysfunction. Papaverine
has been the drug of choice in diagnosis and treat-
ment since 1983 (1). Induction of erection after papa-

verine injection eliminates vascular pathology. Ho-
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wever, several studies indicated false negativity of
the papaverine test up to 30 percent, reducing its sen-
sitivity as a diagnostic tool (2,3)

In order to overcome this problem, different propo-
sals such as increasing papaverine dose, combining
papaverine with phenlolamine and using prostaglan-
din El instead of papaverine have been brought up
(4,5).

Another proposal is to combine the papavarine lest
with cavemometry (6).

In this study, the use and reliability of pharmacoca-
vemometry in defining impotence of venogcnic ori-
gin and the combination of papaverine with cavemo-
metry to increase the sensitivity of the papaverine
tests were evaluated.

MATERIAL AND METHODS

29 patients with venogcnic impotence aged 17 to 36
years (mean 28) were included between July 1989
and September 1990 at the Hacettepe University
Hospitals, Department of Urology.

A detailed history was obtained and a physical exa-
mination was done with special focus on the genital
area. Scrum testosterone was studied. The papaveri-
ne test was done and duplex ultrasonographic investi-
gation of the penile arteries were performed to rule
out arterial pathology in all patients (2)

The papaverine test was negative for all patients and
their arterial evaluation defined no pathology by me-
ans of duplex penile ultrasonography (3)* suggesting a

problem in the penile veins (1-4).

Pharmacocavemometry was performed with infusi-
on of saline through a 19 gauge needle, connected to a
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rotary pump in one corpus cavemosum, and continu-
ous measurement of the cavernous pressure through
another 19 gauge needle in the other corpus cavemo-
sum, connected to a disposable transducer (DPT-
3003). Intracavemous pressures were recorded befo-
re papaverine injection (basic pressure - Po) and five
minutes (P5 and ten minutes (Pio) after papaverine
injection. Then artificial erection was started with a
flow rate of 10 ml per minute.

The flow rates were increased continuously until full
erection phase which indicated the induction flow ra-
te. The flow rates were reduced to the maintenance
flow indicating the flow rate necessary for maintai-
ning the erection with intracavemous pressure valu-
es ranging between 90 and 120 mmHg. A final pres-
sure was recorded 5 minutes after the end of the sali-
ne infusion (Pend). The infusion rates for full erection
and maintenance of erection were recorded as well
for each patient

We limited the infusion rate with a maximum of 200
ml per minute if wc could not gel lull erection.

Technique of pharmacocavernography: During
complete erection a nonionic contrast material (lohe-
xol) was added in the saline for visualization of veno-
us leakages and graphics were taken from different
projection planes including 45 degree posterior obli-
que projection to demonstrate the deep penile veins,
the deep dorsal vein of the penis and the superficial
dorsal vein. The results were compared to those of
dynamic cavemometry.

RESULTS

Patients were classified into 2 groups according to
pressure differentials after papaverine injection
(Table I). In the first group (17 patients), there were
patients with both PI0and P ~ pressures below 50

mmHg after papaverine injection; and in the second
group (12 patients) there were patients with P 10pres-

sures below and Pend pressures above 50 mmHg.

The values for PO, P5, Pio and P ~ were taken into cor,
sidcration and significant differences were recogni-
zed between Pend values of each group (P< 0.05)
(Table I).

In Table Il, average infusion rates of both groups for
induction and maintenance of erections are shown.
We noted significant difference between the values
for each group (P< 0.05).

Volume 4 No: 2 April 1991

Distribution of patients with venous leakage accor-
ding to the cavemosographic findings is shown in
Table Il for group 1and 2. In the first group, 16 of 17
patients (94 %) had venous leakage, whereas in the
second group all of the 12 patients (100%) were lea-
kage free on cavcmosography. We obtained signifi-
cant difference between the groups here as well

(P < 0.05).

In Table IV, patients were divided into three groups,
based on the locations of venous leakage on their ca-
vernosograms as: patients leaking from deep veins
only (cavernous and crural veins - 4 patients), from
superficial and indermediate veins only (superficial
and deep dorsal veins - 2 patients) and from all three
venous systems (10 patients). The Pend values and in-

fusion rates for erection maintenance were taken into
consideration for each group. No significant diffe-
rences were found between Pnd and infusion rate va-

lues and the localizations of venous leakage for these
3 groups (P > 0.05).

In this study, we observed false negativity of the pa-
paverine test in 12 of 29 patients. These 12 patients
had no vascular pathology by means of penile arterial
and venous evaluation.

DISCUSSION

Occlusion of the penile veins is one of the most im-
portant hemodynamic events for both initiating and
maintaining erection. Previous electron microscopic
studies have demonstrated that the sinusoidal system
empties into the subtunical vcnular plexus. Compres-
sion of this venular plexus between the dilated sinu-
soids and the non-compliant tunica albuginea redu-
ces venous outflow. Any abnormality in this veno-
occlusive system (i.e, defects in sinusoidal smooth
muscles and subtunical vcnular plexus) and/or an ab-
normal drainage through an ectopic or aberrant vein
will cause erectile dysfunction (7).

The evaluation of penile venous system and the quan-
tity of abnormal leakage has been done by means of
cavemometry proposed by Virag. Later on, the test
was improved with intracavemous injection of papa-
verine (pharmacocavcmometry). Recently, pharma-
cocavemomctry has been almost always combined
with dynamic cavemography (8).

Even though there is no standardization of cavcmo-
sometric findings; results of induction flow rate, ma-
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intenance flow rate, intracavemous pressure changes
after papaverine injection, may be considered as reli-
able criteria (7). The results of this study, exposedbri-

cfly in Tables I and Il, support this assumption.

Correlation between cavernomelric and cavcmog-
raphic results suggests the reliability of cavecmo-
metry in the evaluation of vcnogcnic impotence
(Table 11).

Since no relation between the quantity of venous lea-
kage and its anatomic localization could be found
(Table IV), cavecmography should be reserved for
candidates of vcnoocclusive surgery when cavemo-
mclry suggests pathologic venous outflow, avoiding
the unnecessary use of X-rays in the diagnosis of
sexual dysfunction.

The papaverine test provides the first step for defi-
ning vasculogcnic impotence. It is accepted that int-
racavemous papaverine injection increases penile
arterial inflow and venous outflow resistance. The
decrease in venous outflow is assumed to be a passi-
ve phenomenon. A negative papaverine lest is caused
by arterial insufficiency and/or excessive venous out
flow. However, false negativity of the test in ten to 30
percent of the patients, as slated in various articles,
diminishes its sensitivity. The false negativity may
be caused by increased adrenergic tonus secondary to
anxiety (2-3).

After obtaining a negative result with the papaverine
test, increasing the dose, combining papaverine with
phcntolamine and trying another intracavemous
agent such as prostaglandin EI were proposed. In this
study, pharmacocavcmometry identified normal ve-
nous system in 12 patients whose papaverine tests
were negative. Thus, we believe that combination of
papaverine with cavemomctry is another method to
increase the sensitivity of the papaverine test, moreo-
ver it can be easily done in office conditions.

Table I. Mean pressure values before and after papa-
verine injection in pharmacocavemosomctry.

Number of

Patients Pq Ps Pjo Pend*
Group f 17 6.64+249 1147+549 12824580 2047+827
Goup2" 12 858+2.74  1550+7.24 19.66+10.71  56.58+6.40

*  Patients with 10 and Pend Pend values below 50 mm Hg

" Patients with Pi0 values below 50 mm Hg and Pend values above 50
mmHg

+ Significant difference in Pend values between group 1 and group 2 at P
<0.05 (Repeated measurements with two groups, pairedT test)

All values are mean + standard deviation in mm Hg.
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Table I1. Mean infusion rates for induction and main-
tenance of erection.

Mean inf. rate**
for maintenance

81.47+71.95
19.33+10.62

Mean inf. rate*
for induction
102.35*80.39
37.50+17.51

Group 1
Group 2

*  Significant difference in infusion rate for induction between group 1
and group 2 at P < 0.05 (Independent samples T test)

**  Significant difference in infusion rate for maintenance between group
1and group 2 at P < 0.05 (independent samples T test)

All values are mcan+standard deviation in ml per minute

Table 111. Number of patients with and without veno-
us leakage for Gr. 1and Gr. 2

Venous Leakage Venous Leakage

(+) ¢
Group 1 16 1
Group 2 - 12

Significant difference in the number of patients with and
without venous leakage for Group 1and Group 2 at P < 0.05

(2x2 chi square test).

Table IV. Mean and maintenance infusion rate

values according to the anatomic location of venous
leakage.

Pend (mm h9)  Maintenance flow rate

(ml per minute)

Superficial and

intermediate venous 27.50+3.53 158.20+68.21

system

Deep venous system 21.22+5.83 146.25+94.12

All venous system 22.20+17.67 171.38+89.58

No significant in Pen(j and  maintenance flow rate values between the thre
groups at P> 0.05 (Two way analysis of variance).
All values are mean + standard deviation.
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