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We evaluated 26 male diabetics for sexual dysfuntion. We used color Doppler flow sonography to assess the hemodyna-
mic function of the penis in patients with diabetes mellitus (DM) to detect the presence of arterial disease or venous
incompetence. In addition, penile venous competence of all patients were also assessed with dynamic cavernosogra-
phy/cavernosometry. Mean peak-systolic and end-diastolic velocities were measured for each cavernosal artery before
and after the intracavernosal injection of papaverine. A peak systolic velocity of less than 25 cm/sec was used as the
threshold for arterial insufficiency. An end-diastolic velocity of greater than 5 cm/sec was used to predict venous
incompetence. Among the 26 patients with diabetes mellitus, 8 patients (30.70%) had venous leakage, 16 patients
(61.53%) had arterial insufficiency and 2 patients (7.69%) had normal color Doppler flow ultrasonographic findings.[Turk
J Med Res 1993; 11(3): 136-139]
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Sexual dysfunction is a common complication of
diabetes mellitus among male population. It is es-

by careful evaluation of medical history, physical ex-
amination and endocrine assays. Psychiatric causes

timated that between 25 and 60 per cent of all
diabetic men will have impotence of varying degrees
at some stage of their sexual lives. Characteristically,
erectile dysfunction develops 10-15 years earlier in
diabetics than nondiabetics (1-3).

The cause of diabetic impotence has not yet
been fully understood. There are contradictory reports
about vascular, neurological, psycoblogical and en-
docrinological causes in the pathogenesis of this prob-
lem. Evidence of vascular etiology of diabetic im-
potence was reported by Herman (2). Moreover Jev-
tich reported that insufficiency of the penile arteries
was the primary factor in impotent patients with
diabetes mellitus (4).

Normal erection function requires norma! en-
docrine balance, psychiatric health, normal hemo-
dynamic function and intact innervation of the penis. In
the presence of erectile dysfunction, endocrinological
and neurological abnormalities can be excluded easily
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can be ruled out by normal result of NPT (nocturnal
penil tumescence) monitoring in patients with normal
endocrine assays and normal neurological findings.
The evaluation of hemodynamic factors requires more
invasive analysis of arterial flow and venuos com-
petence. Several indirect methods such as penile-
brachial index, photoplethysmography, penile thermog-
raphy and continuous wave Doppler sonography pro-
vide nonspesific values which can suggest hemo-
dynamic dysfunction (5) but the value of these techni-
ques in grading and location of the arterial insufficien-
cy and also independent or simultaneous presence of
venous incompotence cannot be determined. The in-
tracavernosal injection of vasoactive agents (e.g,
papaverine, phentolamine, prostaglandin E1) has been
widely used to test the integrity of the penile vascular
system since 1982. This procedure is easy to perform
and is probably the best screening test for impotence
of vascular origin. Although it cannot be used to dif-
ferentiate arteriogenic impotence from that due to
venous leakage.

Duplex sonography is an important addition to the
diagnostic techniques available for the evaluation of
Impotence. The combination of duplex and color Dopp-
ler sonography for the evaluation of cavernosal arterial
flow velocity is a promising noninvasive method to ex-
amine patients with suspected vasculogenic impotence.
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We used color flow Doppler sonography to assess the
hemodynamic function of the penis in Impotent
patients in order to determine the presence of arterial
Insufficiency or venous Incompetence.

MATERIALS AND METHODS

Between May 1991 and June 1992, twenty-six im-
potent patients with diabetes mellitus (age range, 23-
68 years;mean 43.1) were examined. These patients
had been diabetic for 3 months to 22 years with an
average duration of 5.4 years. Initially twenty-six im-
potent patients with diabetes mellitus were examined
In the department of urology. A thorough history and
levels of serum testosterone, prolactin and glucose
were obtained. These patients were examined with
urodynamic, neurogenic (bulbocavernous reflex, latency
time detection or somatosensorial evoked potential
recordings) and psychogenic tests. Each patient had a
papaverine injection test in the department of urology.
Finally, all patients were referred for penile color
Doppler sonography and Doppler spectrum analysis of
duplex scanner with color flow imaging facilities
(Toshiba SSA 270-A) was used. B-Mode color, image
and Doppler spectra were obtained with a 5.0 MHz
linear electronically focused transducer. The wall filter
was on the lowest setting so that frequency shifts of
125 Hz or less were not recorded on the velocity
spectral display.

Ultrasonographic visualization of tissues of the
penis and color Doppler imaging were performed with
the patient supine and the penis in the anatomic posi-
tion (i.e.with the dorsum against the abdomen and the
ventrum exposed). The sonographic probe was placed
on the ventral surface of the base of the penis in flac-
cid state; high resolution real time imaging was used
to show anotomic details of the corpora cavernosa,
cavernosal arteries and surrounding structures.
Electronic cursors were used to measure the
diameters of cavernosal arteries in the longitudinal
projection at the proximal penile shaft and then color
imaging was performed to display blood flow in the
cavernous arteries. By using the color image a guide
to the location and direction of flowing blood, the
Doppler sample volume cursor was placed accurately,
In the cavernous artery as proximal as possible in the
infrapubic region, the Doppler angle correction cursor
was adjusted to match the correct axis of flow. The
resulting angle corrected velocity wave-form was dis-
played on the monitor and peak-systolic and end-dias-
tolic velocities were measured and recorded by using
the cursors.

Both cavernosal arteries were evaluated in each
patient. After the initial scan, 60mg (2.0 ml) of
papaverine was injected into the right corpus caver-
nosum by using a 25 gauge short needle. After 5
minutes to allow uniform difusion of papaverine in the
corpora cavernosa and to obtain the physiologic
response of penis to the papaverine, scanning was
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performed. All patients were observed after the ex-
amination and left the department without any com-
plications.

Instructions were given to the patient to return to
the urology deportment if the erection did not subside
within 1 hr, or if excessive pain developed at any time
after the injection of papaverine.

RESULTS

Of these 26 diabetic patients, 18 were insuline de-
pendent (IDDM) and the remainder were non insuline
dependent diabetics (NIDDM). Although the mean age
was nearly the same in impotent and normal diabetic
males, the period after the onset of DM was longer in
patients with sexual dysfunction (5-8.1 years).

The corpora cavernosa and the cavernosal
arteries were easily seen in both longitudinal and
transverse planes. All cavernosal arteries were
measured, identified and evaluated. The diameters of
the cavernosal arteries were measured in the lon-
gitudinal plane. They ranged from 0.3 to 0.7mm
(average 0.5) before the injection of papaverine and
from 0.6 to 1.2mm (average 0.8) after the injection.
The mean peak systolic velocities (the average of the
peak velocity in the left and right cavernosal arteries)
were examined in all patients. These ranged from 5 to
28 cm/sec (average 15.3) before the injection of
papaverine and from 19 to 40 cm/sec (average 25.5)
after the injection. The end-diastolic velocities ranged
from -0.5 to 2 cm/sec (average 0.35) before the injec-
tion of papaverine and -10 to 14 cm/sec (average 5.8)
after the injection.

The color Doppler flow ultrasonographic findings
for two men with normal erections were as follows;
before the injection of papaverine the diameters of the
cavernosal arteries were 0.5mm. and 0.6mm, the
mean peak-systolic velocities were 15 cm/sec and 25
cm/sec, the end-diastolic velocities were 0 cm/sec and

Figure 1. Color flow sonogram of a man with normal erections.
Longitudinal color Doppler sonogram shows left cavernosal ar-
tery with angle-corrected cursor placement.
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2 cm/sec. After the injection, they changed to
Imm.and 1.2mm., 60 cm/sec and 75 cm/sec, -12 and
-8cm/sec respectively. Negative values indicate reverse
diastolic flow (Figure 1).

DISCUSSION

Recently,significant improvements have occurred in
the evaluation, diagnosis and treatment of male
impotence. These advances have been resulted
by accurate understanding of the mechanism, he-
modynamics and pharmacology of physiological
erection as well as the pathophysiological changes
in erectile dysfunction.

The combination of duplex and color Doppler
sonography is a noninvasive method of examining
patients with suspected vasculogenic impotence. The
results obtained with color Doppler imaging parallel
earlier data generated by using standart duplex sonog-
raphy. In addition, assessment of penile venous com-
petence may be helpful in identifying patients who re-
quire more invasive procedures.

Evaluation can proceed to the more invasive and
more definitive digital subtraction angiography (6) or
arteriography (7,8) for the assessment of penile arterial
disease and dynamic cavernosometry and cavernosog-
raphy (9-11) for the assessment of venous disease.
Several studies have shown that penile Doppler
sonography correlates well with selective arteriography
in 90-95% of cases (5,12,13).

The peak-systolic velocity (Vmax) is the best
indicator of arterial function. A mean Vmax value
of 40 cm/sec or greater indicates good arterial
response (14). If the erection angle is less than
90, in the presence of a good arterial response
venous incompotence should be suspected, and
cavernosometry and/or cavernosography should be
performed (14). A Vmax value of less than
25cm/sec indicates severe arterial insufficiency
(5,14,15,16).

Patients with Vmax values between 25 and 30
cm/sec were categorized as mild arterial insufficiency
and these patients usually have enough arterial flow to
respond to treatment with intracorporal self injected
papaverine.

The detection of venous incompetence remains
difficult with noninvasive techniques. Only significant
dorsal venous leaks were detected with pulsed-wave
Doppler sonography but cavernosal venous leaks
could not be detected (14,16). Fitzgerald and
Pouschter also reported encouraging results in predict-
ing venous leaks in patients with end-diastolic
velocities greater than or equal to 5cm/sec (17,18). In
the presence of normal arterial response, persistent
forward diastolic flow may be expected as the venooc-
clusive mechanism is not fully engaded.
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A 75% increase in cavernosal artery diameter
after pharmacologic enhancement is a good indicator
of adequate vessel compliance. The magnitude of
change in diameter from preinjection to postinjection,
however, may not correlate well with other physiologic
or hemodynamic parameters.

We used color Doppler flow sonography to as-
sess the hemodynamic function of the penis in
patients with diabetes mellitus to detect the presence
of arterial disease or venous incompetence. In order to
assess penile venous competence, all patients were
examined with dynamic cavernosography/caver-
nosometry.

In two patients with normal erections, the cavern-
ous arteries dilated in early phases and the mean
diameter increased from 0.55 mm to 11 mm (a 100%
increase) after injection of papaverine. The mean peak
systolic velocities increased from 20 cm/sec to 67.5
cm/sec after papaverine injection. It has been reported
that in normal arterial flow, a mean peak systolic
velocity of greater than 25 cm/sec is obtained injection
of papaverine (5,14,15,16).

In 16 patients with diabetic impotence, we found
arterial insufficiency. In these patients during the pos-
tinfection phase of the Doppler examination, peak sys-
tolic velocities were less than 25 cm/sec, and the in-
crease in diameter of the cavernosal arteries were 60
% (Fig. 2).

In 8 patients with diabetic impotence we found
normal values for peak systolic velocity and normal in-
creases in the diameters of the cavernous arteries
after papaverine injection. But end-diastolic velocities
were greater than or equal to 5 cm/sec. We performed
dynamic cavernosography in these patients an 9 of
them were found to have venous incompotence and
17 had normal findings (Fig. 3).

Figure 2. Doppler sonogram of a patient with penile arterial
inssufficiency. Longitudinal color Doppler sonogram shows left
cavernosal artery with angle-corrected cursor placement. Spec-
tral waveform 5 min after papaverine injection shows peak-sys-
tolic velocity less than 25 cm/sec with continous diastolic flow.
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Figure 3. Doppler sonogram of a patient with penile venous
leakage. Spectral wafeform in the right cavernosal artery 15 min
after the injection of 60mg papaverine shows in normal peak-
systolic velocity (approximately 65 cm/sec) but high end-diastolic
velocity (approximately 12 cm/sec).

The color Doppler flow sonography for the
evaluation of cavernosal arterial blood velocity is a
promising noninvasive method in the evaluation of
patients with suspected vasculogenic impotence.

Diabetlilerde vaskilojenik empotansin renkli
Doppler ultrasonografi ile degerlendirilmesi
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kinmasi ile basvuran, toplam 26 diabetik erkek
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