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Abstract
Erectile dysfunction (ED) poses a significant challenge in clinical practice, necessitating accurate diagnostic strategies to distinguish between
organic and psychogenic causes. Current guidelines advocate a comprehensive approach involving medical history, physical examination
and blood tests, with second-level analyses like the intracavernous injection of vasoactive drugs (ICI test) and penile duplex ultrasound (PDU)
reserved for specific cases. A survey involving 24 urologists experienced in EDwas conducted to assess their opinions on the appropriateness
of the ICI test and PDU in six clinical scenarios. Results were analyzed using pie charts, revealing varied preferences among experts. The
responses indicated diverse viewpoints, with preferences for the ICI test or PDU depending on the patient’s age, comorbidities, response to
phosphodiesterase type 5 inhibitors (PDE5i) and concomitant Peyronie’s disease. In some cases, a significant proportion of experts opted
for neither test. The study highlights the lack of consensus among experts regarding the routine use of PDU in ED management. Despite its
diagnostic capabilities, the clinical utility of PDU remains unclear, and its role may be more justified in certain populations with anatomical
abnormalities or specific conditions. The need for rigorous research to determine the impact of PDU on ED management decision-making
is emphasized.
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1. Introduction

The inability to get or keep an erection strong enough for
satisfying sexual activity is known as erectile dysfunction (ED)
[1]. The goal of the diagnostic procedure is to determine if

erectile dysfunction is primarily of an organic or psychogenic
origin. Arterial or venous vascular changes play a predominant
role in the first case [2].

The European Association of Urology’s current guidelines
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include blood tests, such as hormonal profile testing, for the
aim of diagnosis, together with a focused physical exami-
nation and accurate medical history collection [3]. Second
level analyses, such as dynamic penile duplex ultrasonography
(PDU) and intracavernous injection of vasoactive substances
(ICI test), are recommended exclusively in certain groups
(i.e., patients with previous pelvic or perineal trauma, penile
deformities of primary ED) or for medico-legal purposes [3].
In clinical practice, these tests are frequently requested in

the diagnostic evaluation of ED. In particular, PDU is typically
used in cases where a possible vasculogenic aetiology of ED
is suspected, in consideration of the patient’s comorbidities or
poor response to PDE5-inhibitors (PDE5i).
This is the reason why it would be useful to comprehend

whether these tests are helpful formaking therapeutic decisions
and whether their habitual use is suitable. Given the limited
updated literature on the subject, we asked urologists and/or
andrologists specialized in the field of ED to specify the situa-
tions in which they would need to do these tests; the responses
they provided are included in this article.

2. Material and methods

Twenty-four urologists belonging to international associations
on sexual health were asked to respond to an anonymous
survey. Authors chose six clinical scenarios that could include
different presentations of ED, in terms of patient age and
comorbidities, severity of ED, response to PDE5i, presence or
absence of associated penile curvature and intolerance and/or
unwillingness to receive oral treatment. For each scenario,
participants were asked whether it was appropriate to perform
an ICI test, a PDU, or neither. The responses were collected
and analyzed.
The six clinical scenarios are reported in Table 1.

3. Results

All experts answered the survey. Pie charts of results are
shown in Fig. 1. In the case of a 60-year-old patient with
ED, refractory to PDE5i, 10 (41.7%) participants would ask to
perform an ICI test, 10 (41.7%) a PDU and 4 (16.7%) none of
the above (Pie chart number 1). When approaching a 50-year-

old patient with moderate ED who has never tried PDE5i, 16
(66.7%) experts would not ask any of the mentioned diagnostic
procedures, 6 (25%) would require a PDU and 2 (8.3%) an ICI
test (Pie chart number 2). For a 40-year-old diabetic patient,
with occasional ED and fluctuating response to PDE5i, 10
(41.7%) participants would ask for a PDU, 8 (33.3%) for an
ICI test and 6 (25%) for none of them (Pie chart number 3).
In the case of a 30-year-old patient, with mild-moderate ED
and an excellent response to PDE5i, 4 (16.7%) experts would
recommend a PDU; the rest of them (83.3%) do not consider an
ICI test or doppler necessary (Pie chart number 4). To evaluate
a 70-year-old patient with ED and an excellent response to
PDE5i, who is unwilling to receive medical therapy and is
evaluating the implantation of penile prosthesis, 4 (16.7%)
participants would require an ICI test, 4 (16.7%) a PDU and
16 (66.7%) none of the above (Pie chart number 5). In the
case of a 50-year-old patient with moderate ED and Peyronie’s
disease with a 70◦ dorsal curvature, 8 (33.3%) experts would
ask for a PDU, 8 (33.3%) for an ICI test and 8 (33.3%) for none
of them (Pie chart number 6).

4. Discussion

PDU, a second-level analysis in the diagnostic evaluation of
ED according to current European guidelines, can assess its
hemodynamic pathophysiology. Consequently, when a possi-
ble vasculogenic etiology of ED is suspected, it is typically
employed in clinical practice [3]. PDU aids in identifying
whether biological or psychogenic factors contribute to ED.
It also defines elements like end-diastolic velocity (EDV) and
peak systolic velocity (PSV), which can indicate if veno-
occlusive dysfunction or arterial insufficiency are present [4,
5].
There are several known benefits and drawbacks, but there

is still no clear guidance on when and in which patients its use
is truly effective in determining which treatment to choose.
PDU’s non-invasiveness and capacity to provide real-time

penile vascular imaging are two of its benefits. For the safe
evaluation of penile hemodynamics, PDU offers an alternative
to invasive methods such as cavernosography [5].
The effectiveness of oral medications may be predicted

by performing PDU. In fact, a relationship has been shown

TABLE 1. Clinical cases.
1. In the case of a 60-year-old patient with erectile dysfunction, refractory to PDE5i, what WOULD (not SHOULD) you ask for?
2. In the case of a 50-year-old patient with moderate erectile dysfunction who has never tried PDE5i, what WOULD (not
SHOULD) you ask for?
3. In the case of a 40-year-old diabetic patient with occasional erectile dysfunction and fluctuating response to PDE5i, what
WOULD (not SHOULD) you ask for?
4. In the case of a 30-year-old patient with mild-moderate erectile dysfunction and excellent responses to PDE5i, what WOULD
(not SHOULD) you ask for?
5. In the case of a 70-year-old patient with erectile dysfunction and excellent response to PDE5i, who does not like medical
therapy and is evaluating the implantation of a penile prosthesis, what WOULD (not SHOULD) you ask for?
6. In the case of a 50-year-old patient with moderate erectile dysfunction and Peyronie’s disease with a 70° dorsal curvature, what
WOULD (not SHOULD) you ask for?
PDE5i: phosphodiesterase type 5 inhibitors.
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FIGURE 1. Pie charts of results. ICI: intracavernous injection; PGE1: prostaglandin E1.

between the kind and extent of penile vascular injury and the
way the body reacts to PDE5i, with a reduced response in
patients withmixed EDor severe venous occlusive dysfunction
[6, 7]. Moreover, the use of PDU may be useful before
addressing patients to therapies like low-intensity shock wave
treatment (LI-SWT), according to Capogrosso et al. [8].
Studies suggest that ED can be the first sign of arterial

damage in people at vascular risk. Identifying vascular pe-
nile alterations, PDU can be the starting point for a more
comprehensive artery examination for the purpose of finding
unidentified lesions, especially in the aorta and coronary arter-
ies [9, 10].
When combined with color and pulsed-wave Doppler, high-

resolution gray-scale imaging could be an effective modality
for diagnosing penile abnormalities that may be associated
with ED, such as Peyronie’s disease, corpora cavernosa frac-
tures and thickening of the septum and tunica albuginea [5].
Regarding this, Erdogru et al. [11] showed that performing
PDU in patients with Peyronie’s disease can guide appropriate
therapy choices.
Most experts stated that they would have performed second-

level analysis in the cases of ED and Peyronie’s disease, but
only one-third of them would have selected PDU. A possible
problem with the ICI test and PDU in these patients is the
fact that the use of Caverject® is currently contraindicated
in the case of Peyronie’s disease or fibrosis of the corpora
cavernosa, as there are no studies confirming its safety in
these conditions; its use, therefore, could lead to medico-legal
problems. Furthermore, there is currently no standardization
on the amount of drug to use or indications on the criteria
to decide the right dose for the single patient. Finally, there
may be doubts as to whether demonstrating an anatomical
alteration via PDU can change the therapeutic decision in a
patient in whom ED is confirmed by validated questionnaires
and response to PDE5i and penile curvature is observable by
self-photography of erection.
The reliance of PDU on operator knowledge and technical

competence is one possible drawback. Specialized training is

necessary for the effective interpretation of ultrasonography
results, as mistakes in image capture or analysis might result
in incorrect diagnosis [12]. Moreover, there is a great deal
of variety in the technique, as revealed in the responses to an
online questionnaire addressed to members of the International
Society for Sexual Medicine. For example, they described the
use of more than ten distinct pharmaceutical mixes to achieve
an erection. Divergences also existed in PDU diagnostic cut-
off points [13].

Despite its non-invasive nature, PDUmay not be universally
well-tolerated by all patients. Factors such as discomfort,
embarrassment and anxiety associated with the procedure may
deter individuals from undergoing or completing the exami-
nation, thereby impeding the diagnostic process. Shamloul
explained that younger men can have erroneously low PSV
values on the PDU because of underlying psychological dis-
turbances, anxiety related to penile injections and sympathetic
overtone in medical offices [14].

Furthermore, healthcare economics regarding the cost-
effectiveness of PDU should be discussed. A 1986 article
demonstrated that an ED evaluation involving medical
history, sexual function questionnaires, physical examination
and blood tests typically cost between $250 and $450; the
average cost of PDU alone was a further $450 [15]. More
research is needed to compare the current cost-benefit of
routine PDU screening versus other diagnostic modalities or
empirical treatment.

Jung et al. [10] pointed out that a positive response after
PDE5i validates adequate venous occlusion and arterial input,
hence lowering the need for PDU confirmation. This remark is
supported by most professionals who were asked to complete
the questionnaire. Regardless of the patients’ age or comor-
bidities, there was a certain consensus among them not to
perform any second-level study on PDE5i-responsive patients.
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5. Conclusions

PDU is a diagnostic tool that can be used during the workup
of ED. Although PDU may determine the etiology of ED,
the efficacy of PDU in changing or determining management
remains unclear. In recent literature, there is little clinical
utility of using PDU; however, it may prove useful in special
populations such as in younger patients or in patients with
anatomical abnormalities. The opinion leader has shown not
a real agreement in which patients it is useful or not to perform
PDU instead of an ICI test or no second-level analysis at all.
Therefore, there is a need for high-quality up-to-date studies
investigating the use of PDU and its effect on ED management
decision-making.
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