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MMAC T—In 26 of 214 patients with erectile dysfunction and proved venous incompetence by
: avernosog_,raphy, an additional bidirectional Doppler ultrasound was performed also to demon-
te venous outflow disturbances. All except one leakage in the superficial and deep dorsal veins
tcould be demonstrated as well as 4 of 6 cavernosum-glandular shunts. Bidirectional Doppler uitra-
Ispund visualized a continuous retrograde blood flow from the sulcus coronarius to the root of the

enis in superficial and deep dorsal penile veins as well as in ectopic penile veins, an orthograde

i lood flow in the sulcus coronarius in cavernosum-glandular shunt.

An ereotlon is hemodynamically based on dila-
“tation of the arteries, relaxation of cavernosal
: nusmds and reduction of venous outflow.!-?
snous msufflmency of the corpora cavernosa is
i the second most common cause of erectile dys-
‘kuniction after arterial inflow disturbances.* To
agnose inflow disturbances, Doppler ex-
- mination of the penile arteries is performed in
-agsociation with the injection of vasoactive sub-
‘stances.’ The test with intracavernous injection
~of vasoactive drugs (ITVD) has proved effective
mthe recognition of venous insufficiency.® With
cavernosometrv induction and maintenance
flow. can be assessed, cavernosography visual-
izes the venous leakage "8 First hints that Dop-
pler €xamination can be used to identify a ve-
nous leakage are to be found in the literature.®

Material and Methods

In 1986 and 1987, suspected venous insuffi-
?lency was dlagnosed on the basis of a negative
UVD test (with 2 mL solution = 30 mg pa-
PaVerlne + 1 mg phentolamine) in 214 patients
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following multidisciplinary evaluation of erec-
tile dysfunction. For verification, dynamic
cavernosography or pharmaco-cavernosogra-
phy was performed. In artificial erection the
corpus cavernosum was perfused with a non-
ionic contrast medium (Ultravist 300) and the
venous outflow displayed in two projections
(anteroposterior and halfsided image).

In 26 of 214 patients examined by means of
cavernosography, an additional Doppler ultra-
sound was performed to demonstrate venous
outflow disturbances (Doppler flowmeter 762
by Kranzbuhler). The Doppler flow pattern
was visually displayed and documented on
graph paper. Doppler examination was per-
formed after maximal stimulation of arterial in-
flow with intracavernous injection of 2 mL so-
lution of the vasoactive drugs. Routinely we
searched for a pathologic retrograde blood flow
over the dorsal penile veins and for caverno-
sum-glandular shunts (orthograde blood flow?.
The penile anatomy does not allow Doppler lo-
calization of the vena profunda sive cavernosa.
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Results

In 26 patients, cavernosography detected
pathologic drainage over the deep dorsal penile
vein in 18 cases to the vesicoprostatic plexus and
vena pudenda interna (isolated 13 times, 5
times in combination with a cavernosum-
glandular shunt); 7 times isolated over the su-
perficial venous system (ectopic penile vein and
superficial dorsal penile vein) to the vena fe-
moralis, and once a cavernosum-glandular
shunt following a priapism operation. All ex-
cept one of the outflow disturbances in the 25
dorsal veins could be visualized with Doppler
examination; definite topographic classification
was possible for all deep dorsal veins and for 5
veins of the superficial venous system. Doppler
examination was successfully used to identify a

Ficure 1. Cours
deep dorsal penile el
(A and B) cavernosogiy
. phy, and (C) Doppler
% trasound.

cavernosum-glandular shunt on 4 occamdn%
(Table I).

Doppler examination visualizes patholo
drainage over the dorsal penile veins in the'dg
sum penis. Retrograde blood flow in the d
dorsal penile veins often can be detected over
considerable length: it begins in the distal r
gion near the sulcus coronarius and passes ati
creasing speed to the root of the penis (Fig.

()

right dors. art. deep dorsal vein left dorsi
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FIGURE 2. Localization of deep dorsal pemle
by means of Doppler ultrasound. '

TasLe L. Identification of pathologic venous outflow s
Venous Outflow Cavernosography Doppler E)mi/mﬂmff_,;;é
Deep dorsal penile vein 18 . 17
Superficial venous system 7 7 dorsal veins
(ectopic penile vein or (topographic ci: dsslfxca
superficial dorsal penile vein) was possible in 3 cases) -
Cavernosum-glandular shunt 6 4
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"GURE 4. Course of superficial dorsal penile vein:
A} cavernosography, and (B) Doppler ultrasound.

=coustically, the superficial venous system is vis-
ble. Ectopic penile veins and the superficial
orsal penile vein appear through the skin as
g.,b?utaneous veins. The superficial dorsal
wenile vein originates at the sulcus coronarius
Fand continues paramedially to the dorsal root of
&0¢ penis (Fig. 3). Doppler examination de-
#ected retrograde blood flow in afferent bran-
i main trunk from distal to proxi-

thes and in the
wlal (Fig. 4). The ectopic penile veins in the
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Ficurr 5. Course of ectopic penile vein on right
side: (A) cavernosography, and (B) Doppler uitra-
sound.
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Ficure 6. Cavernosum-glandular shuni: (A)

cavernosography: contrast medium depicts corpus
cavernosum and corpus spongiosum (glans penis),
and (B) Doppler ultrasound: orthograde blood flow
at sulcus coronarius.

dorsum penis lateral to the dorsal artery could
also be visualized. The retrograde blood flow
also passed from distal to proximal to the root of
the penis (Fig. 3).

In 3 cases the course of the visible superficial
dorsal vein was marked with a colored pen and
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Ficure 7. Doppler ultrasound reveals increased
venous flow rate during contraction of bulbocaver-
nous and ischiocavernous muscles (arrows).

superficial dorsal vein compression
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Ficure 8. Doppler ultrasound: stop of blood flow
by compression of superficial dorsal penile vein.

the vein was then ligated under local anesthe-
sia.® A shunt between corpus cavernosum and
corpus spongiosum mainly occurred in associa-
tion with dorsal vein insufficiency. An example
of an isolated shunt is depicted in the iatrogenic
communication of corpus cavernosum and
glans penis in priapism operation by Winter-
Ebbehoj. In this case Doppler examination
identified orthograde blood flow at the sulcus
coronarius. Orthograde blood flow passed from
the corpus cavernosum to the glans penis
(= cavernosum-gandular shunt, Fig. 6).
Pathologic venous outflow was detected
within a few seconds after injection of IIVD-
solution and continually traced for over thirty
minutes. Venous flow speed ranged from ap-
proximately 3 cm/sec to 6 cm/sec. Contraction
of the bulbocavernous and ischiocavernous
muscles caused a rise in intracavernosal pres-
sure with a consecutively increased flow rate
via the pathologic venous drainage (Fig. 7). In-
terruption of the venous outflow (Fig. 8), on
the other hand, was achieved with manual
compression of the visible subcutaneous veins or
compression of all dorsal veins by applying a
Sachse band (Fig. 9) to the root of the penis. In
5 patients with a leakage, intracavernous pres-
sure was measured during cavernosography.
Values of only 7-12 cm of water were obtained,
compared with 80 cm H,O and above in potent
men with full rigidity. These low-pressure
values proved the decreased venous outflow re-
sistance, which might be due to a complex
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Ficure 9. Applying Sachse band to root of pen:

cavernosal insufficiency. Cavernosography theg
only shows the secondarily involved outflow:

Conclusion

This was the first time that we performéd
specific Doppler examinations to identify paths
ologic venous drainage. The results were
sessed using the valid invasive reference methogd
of cavernosography. With one exception, D
pler examination showed retrograde ven
outflow over the dorsal veins. Topographice
sification to the deep dorsal penile vein or’
ble superficial venous system (ectopic pe
veins and superficial dorsal penile veins)-
possible in most cases. In individual cases:thg
labeled superficial dorsal vein was ligated
der local anesthesia. An orthograde cave
sum-glandular shunt was detected at the suill
coronarius. Doppler ultrasound is gener
well suited as a noninvasive method of iden
ing pathologic venous outflow disturbancss:
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