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ABSTRACT

ARTICLE HISTORY

Objectives: To evaluate the efficacy of a novel approach to achieve the optimal penile erection
during the penile doppler ultrasound (PDU) examination, which was oral sildenafil combined
alprostadil injection.

Materials and Methods: A total of 60 ED patients were enrolled in our prospective study, and
they were randomly assigned to two group with different PDU order. The approaches assisted
the PDU included two models, mode A meaning injection of 15ug alprostadil and model B
meaning oral sildenafil 100 mg plus injection of 15pg alprostadil. The PDU parameters were
measured continuously before induced erection, and 5, 10, 15, 20, 25 min.

Results: Each group included 30 ED patients with similar clinical characteristics. After pooling
the results together, the PSV, EDV, and Rl were all improved significantly, when adding the oral
sildenafil administration to assist PDU. Also, the clinical response of oral sildenafil administration
plus alprostadil injection was better than that in alprostadil injection alone (p=0.016). The arter-
ial ED were decreased from 31.67% to 15.00% with the P value 0.031, and the mixed ED was
also decreased statistically (23.33% vs 8.33%, p = 0.024).

Conclusion: Oral sildenafil administration plus alprostadil injection could improve the diagnostic
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accuracy of PDU.

Introduction

Erectile Dysfunction (ED), characterized by the
repeated or continuous inability to achieve and/or
maintain a penile erection adequate for satisfactory
intercourse [1], issue
affecting male sexual health. It has been reported

sexual represents a global
that the prevalence of ED was approximately 150 mil-
lion in 1995, with projections indicating an increase
to 322 million by the year 2035 [2]. Initially, scholars
that (ED) solely
impacted patients’ self-esteem and the relationship

believed Erectile Dysfunction
between couples. Over time, an increasing number of
studies have linked ED with future cardiovascular dis-
eases (CVD) [3], viewing it as a sentinel symptom of

subclinical coronary artery disease (CAD) and a risk

factor for CVD [4]. Among all causes of ED, ED of vas-
cular origin, known as vasculogenic ED, is the most
significant, accounting for 60%-80% of all cases of ED
[5]. The Penile Doppler Ultrasound (PDU) is regarded
as the “gold standard” for assessing penile hemo-
dynamics and categorizing subtypes of vasculogenic
Erectile Dysfunction (ED) [6], such as arterial ED
(AED), venogenic ED (VED), and mixed-vasculogenic
ED [7]. Crucially, several studies have reported a
strong association between PDU hemodynamic
parameters, including Peak Systolic Velocity (PSV),
End Diastolic Velocity (EDV), and Resistive Index (RI),
and the risk of future cardiovascular diseases (CVD),
with  PSV  being particularly emphasized [8].
Therefore, conducting precise PDU examinations is
crucial for ED patients when a potential vasculogenic
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cause of ED is suspected (e.g. diabetes mellitus, renal
transplantation, multiple concomitant CV risk factors
and/or overt peripheral vascular disease, and poor
responders to oral therapy) [9].

The PDU examination requires patients to achieve
sufficient penile erection. Optimal erectile hardness is
primarily attained through the injection of vasoactive
agents into the penis. Unfortunately, anxiety, fear,
and other psychological factors often hinder patients
from achieving optimal erectile hardness during PDU
examinations [10]. To overcome this, several methods
have been employed to assist in achieving the best
quality erection, which include switching from injec-
tion of vasoactive agents to oral administration of
phosphodiesterase type 5 inhibitors (PDE5i), increas-
ing the dosage of vasoactive agents, administering
additional doses of the agents, and providing audio-
visual sexual stimulation (AVSS) [11-13]. Multiple
studies have confirmed the effectiveness of AVSS in
assisting PDU examinations [6,11]. However, findings
regarding the use of vasoactive agents and PDES5i
have been contradictory. On one hand, larger dos-
ages of vasoactive agents may lead to serious side
effects such as prolonged erection and ecchymosis.
On the other hand, the sole use of PDE5i might not
effectively induce an erection [12]. Therefore, there is
an urgent need to identify a more effective assistant
method for PDU examinations to enhance diagnostic
accuracy for vasculogenic ED, beyond the use of
AVSS.

In 2010, Yang et al. introduced a novel approach
for inducing penile erection during PDU examinations,
involving the oral administration of tadalafii 20mg
combined with a low dose of the vasodilator papaver-
ine [14]. Compared to tadalafil, sildenafil offers a
quicker onset of action when taken orally on an
empty stomach and maintains its effect for approxi-
mately 4-6h [15]. For intra-cavernous injection (ICl),
alprostadil (also known as PGE1) demonstrates similar
efficacy in inducing penile erection as papaverine, a
nonspecific PDE inhibitor [16]. However, alprostadil is
associated with fewer required doses and lesser side
effects than papaverine, while achieving comparable
efficacy [12,17]. Considering these factors, our plan is
to use oral sildenafil combined with alprostadil injec-
tion as a method to induce penile erection during
PDU examinations, aiming to enhance the diagnostic
accuracy for vasculogenic ED.

In this prospective study, we aim to evaluate the
effectiveness of combining oral sildenafil with alpros-
tadil injection as an adjunct to PDU examinations, spe-
cifically to see if this combination can alter PDU

hemodynamic parameters and affect final diagnoses.
Our hypothesis is that the combination of oral silde-
nafil and alprostadil injection exhibits superiority in
facilitating PDU examinations, thereby altering hemo-
dynamic parameters and final diagnoses. We con-
ducted the present study in accordance with the
STARD reporting checklist.

Materials and methods
Study population

The present prospective study was approved by our
hospital’s ethical committee (Quick-PJ2020-07-15), and
study implementation strictly followed the approved
protocol. All enrolled patients have signed the
informed consent for the study in advance. All proce-
dures performed in this study involving human partici-
pants were in accordance with the Declaration of
Helsinki (as revised in 2013). A total of 60 men com-
plaining of ED were randomly selected from our
andrology and urology outpatient department from
September 2019 to November 2021. All patients
should be 18years old or elder, had a fixed heterosex-
ual partner with a regular intercourse (at least once a
week), and had a history of ED for at least 6 months.
The potentially eligible patients would be excluded
from the study if they met anyone of the following
exclusion criteria: (1) they had advanced age (>80y);
(2) the 5-question short version of the International
Index of Erectile Function (IIEF-5) score was greater
than 21; (3) they had any contraindications of sildena-
fil or alprostadil. All enrolled patients went medical
and sexual history taking, physical examination, and
blood sampling (checking fasting glucose, serum chol-
esterol, triglycerides, and total testosterone). Of course,
the IIEF-5 was also completed by all patients in an
interview-based fashion.

Sample size calculation

The required sample size of the present diagnostic
study [18] was calculated based on previous studies
of PDU diagnostic accuracy, and an effect size
(Cohen’s d) of 0.5 or more with 80% power (two-
sided significance level of 5%) [11]. Eventually, a
minimum of 68 PDU examinations were needed to
achieve the adequate sensitivity. We enrolled 60
patients performing 120 PDU examinations, enough
to verify our hypothesis, and also considered the
possibility of failure to complete our 2 times PDU
tests.



Study protocol

All patients went two sessions of PDU with an interval
of at least a week, and the penile erection was
induced by two different modes. For model A, each
patient was injected with 15pg of alprostadil before
PDU. For model B, each patient would receive 100 mg
Sildenafil one hour before PDU, and would be injected
with 15ug of alprostadil when conducting PDU. All
the patients should be fasting before taking sildenafil
citrate. During both models, the audio-video sexual
stimulation would be supplied to all patient by a
glasses-type video monitor with earphones, allowing
patients choosing the types of pornographic films cas-
ually. During PDU tests, the penile vascular parameters
would be measured and recorded continuously before
alprostadil administration and 5, 10, 15, 20, and
25 min afterwards until achieving the maximum erec-
tion. Meanwhile, we used the erection hardness score
(EHS) to measure the penile rigidity. Actually, the EHS
was based on the Schramek grading system (1990)
[19]. The original rigidity was classified from grade V
(complete erection) to Grade | (no response). The EHS
was classified from grade | to grade IV. After adjust-
ment with the EHS, Patients were considered as
Schramek Grade V when an Erection Hardness Score
(EHS) was Grade IV lasted for more than 10 min, and
Grades IV, lll, and Il when EHS Grades Ill, Il and |,
respectively, lasted for more than 10min [16]. After
the PDU examinations, all patients were stayed for 4 h
to observe the emergence of this adverse events. To
minimizing the sequential bias of different modes,
patients were randomly divided into 2 groups with dif-
ferent examination sequences, and each group had 30
patients as follows: group 1, model A to model B and
group 2, model B to model A. The randomization allo-
cation was achieved by using sealed opaque envelop
method containing the assigned groups. When com-
paring the PDU parameters and diagnostic accuracy,
all data from the two group would be pooled
together. It means that the difference between model
A and model B would be calculated rather than group
1 and group 2, ultimately.

Penile doppler ultrasound protocol

The PDU was conducted by a senior radiologist using
an Aixplorer™ Ultrasound System (Supersonic Imagine
S.A., Aix-en-Provence, France) with a
SuperLinear™SL15- 4 probe (Frequency: 4-15 MHz). To
avoid the subjective influences on the results, the radi-
ologist was blinded to the patients’ groups and induc-
tion models. All examinations were performed in a
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quiet, isolated, and warm room with gentle lights.
Before examinations, the patient could preview the
device supplying the pornographic films and choose
his favorite videos. Then the patients lied in a supine
position, with the penis stretched to the abdomen
sightly. The ultrasound probe was placed at the peno-
scrotal junction ventrally, and the cavernous arterial
blood flow was measured along the longitudinal
plane. First, the penis was screened carefully to
exclude corporeal fibrosis or Peyronie’s plaques. Then,
the PSV, EDV and Rl of bilateral cavernous artery were
measured before penile erection. After penile erection
induced by different models, these parameters were
measured and recorded at times of 5-min intervals.
For each measurement, a mean value of the PDU
parameters of left and right cavernous artery would
be calculated and recorded. For each patient, the
highest PSV and corresponding EDV during PDU test
were noted as diagnostic basis. For PSV, it was the
highest spot along the length region of the spectrum,
and the EDV is the lowest spot of the spectrum. The
RI was calculated as PSV-EDV/PSV, representing the
arterial vascular resistance and compliance. The cav-
ernous arterial inflow was considered normal if the
highest PSV of cavernous arteries was greater than
35cm/s. The cavernous veno-occlusive function was
considered normal if the PSV was greater than 35cm/s
and the lowest EDV was less than 5cm/s and/or the Rl
greater than 0.85. The AED was diagnosed by PDU
when the highest PSV was less than 35cm/s and the
lowest EDV was less than 5cm/s. The VED was diag-
nosed by PDU when the highest PSV was greater than
35cm/s and the lowest EDV was greater than 5cm/s.
The mixed-vasculogenic ED was diagnosed by PDU
when the highest PSV was less than 35cm/s and the
lowest EDV was greater than 5cm/s.

Statistical analysis

The quantitative variables are expressed as Mean +SD
when normally distributed, and as the median (quar-
tiles) when non-normal distributed. The Kolmogorov-
Smirnov test was used to evaluate variable distribu-
tions. For comparison between two groups, the inde-
pendent sample Student's t-test was used for
parametric variants and the Mann-Whitney test was
used for non-parametric variants. For comparison
between two models, the paired t-test was used. The
ED subtypes diagnosed by PDU with different models
were compared by chi-square test. All the tests were
considered statistically significant when the P value
was less than 0.05. The statistical analyses were
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performed by the SPSS software (SPSS; v. 25; IBM,
Chicago, USA).

Results
Population characteristics

Finally, a total of 60 ED patients completed the PDU
studies with a mean age of 40.77 + 6.73 years, equally
divided into the two groups. The mean IIEF-5 score in
study population was 13.42+3.53. The baseline char-
acteristics between the two groups were similar with
no obviously statistical differences. The results were
shown in Table 1.

Penile doppler ultrasound parameters

There were significant increases of PDU parameters
between model A and model B. The highest PSV
under model A was 37.87+13.37 cm/s. While under
model B, it increased to 45.56 +15.79 cm/s with the P
value <0.001. For EDV and RI, the independent effect
of model B still presented (EDV was 3.31+4.79cm/s in
model A and 1.52+546cm/s in model B [p < 0.001];
Rl was 0.89+0.13 in model A and 0.95+0.11 in model
B [p<0.001]). The detailed penile hemodynamic
parameters were showed in Table 2. The clinical
responses assessed by the EHS were also recorded
during PDU. The EHS showed 16 (26.7%) patients
achieved a full erection (Grade IV) in model A, less sig-
nificantly than 32 (51.7%) patients in model B. For
grade Il and I, the number of patients in model A
was 23 (38.3%) and 21 (35.0%) respectively, while the
number of patients in model B was 13 (21.7%) and 15
(26.7%). In order to exclude the sessions order on the
PDU parameters, we compared the PDU parameters
between two groups with different model order simul-
taneously. The session orders did not have independ-
ent effect on PDU parameters, and the results were
showed in Figure 1. Firstly, the panel A, panel B, and
panel C showed the maximum PSV, minimum EDV,
and maximum RI values between subgroup 1 and sub-
group 2. No difference was found among these PDU
parameters both in subgroup 1 and in subgroup 2.
And then, the panel A compared the maximum PSV

Table 1. Participant characteristics (N = 60).

values between model A and model B both in sub-
group 1 and subgroup 2. The comparisons were also
conducted in minimum EDV and maximum RI as
showed in panel B and panel C. Contrary to the for-
mer, statistical difference was found among these PDU
parameters both in model A and in model B.

ED subtype diagnoses

The final diagnosis of ED subtype under different
models were demonstrated in Table 3. The proportion
of patients with different PDU diagnoses was changed
significantly after model B intervention. For model A,
the number of patients that were diagnosed as AED,
VED, Mix-vasculogenic ED, and non-vasculogenic ED
was  19(31.67%), 14(23.33%), 14(23.33%), and
13(21.67%) respectively. While under model B, the
number was changed to 9(15.00%), 23(38.33%),
5(8.33%), and 23(38.33%). In details, the distribution of
AED between two models was statistically different
with the P value as 0.031. Similarly, the distribution of
Mix-vasculogenic ED also showed significant difference
with the P values as 0.024. Apart from the two sub-
types, the distribution of VED and non-vascular ED did
not show obvious differences, and the P value was
0.075 and 0.066 respectively.

Complications due to different assistant models

We also recorded the complications due to different
assistant models during PDU. The unavoidable side

Table 2. PDU parameters between 2 models.

Model
Parameters A B P value
PSV (cm/s) 37.87£13.37 45.56 +15.79 <0.001
EDV (cm/s) 3.31x4.79 1.52+£5.46 <0.001
RI 0.89+0.13 0.95+0.11 <0.001
Rigidity, EHS 0.016
EHS | 0 0 -
EHS 1l 23 (38.3%) 13 (21.7%) -
EHS Il 21 (35.0%) 15 (26.7%) -
EHS IV 16 (26.7%) 32 (51.7%) -

Notes: PSV: Peak systolic velocity; EDV: End diastolic velocity; Rl: Resistive
index; EHS: Erectile hardness score.

Model A: Injection of 15 pg alprostadil alone; Model B: Oral 100 mg silde-
nafil administration plus injection of 15 ug alprostadil;.

The differences of PDU parameters were compared by paired t-test.

Total (N =60) Subgroup 1 (N1=30) A—B Subgroup 2 (N2 =30) B—A P value
Age (years) 40.77 £6.73 39.77 £6.81 41.76 £ 6.61 0.253
IIEF-5 13.42 £3.53 13.93+3.23 12.90+3.79 0.260
Testosterone (nmol/L) 13.84+3.83 13.26 £3.30 14.42+4.28 0.245
Fasting glucose (mmol/L) 4.97 +0.68 5.04+0.66 4.89+0.70 0.386
Total cholesterol (mmol/L) 410+ 1.01 433+1.16 3.87+0.91 0.092
Triglycerides (mmol/L) 1.35+0.70 1.46 +0.87 1.23+0.48 0.225

Notes: Model A: Injection of 15 pg alprostadil alone; Model B: Oral 100 mg sildenafil administration plus injection of 15 g alprostadil.
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Figure 1. PDU parameters according group and model. (Panel A: maximum PSV; Panel B: minimum EDV; Panel C: RI).

Table 3. Diagnosis classification between 2 models.

Model
Classification A B P value
AED 19 (31.67%) 9 (15.00%) 0.031
VED 14 (23.33%) 23 (38.33%) 0.075
Mix-ED 14 (23.33%) 5 (8.33%) 0.024
Non-vascular ED 13 (21.67%) 23 (38.33%) 0.066
Total 60 (100.00%) 60 (100.00%) —

Notes: AED: Arterial erectile dysfunction; VED: Venogenic erectile dysfunc-
tion; Mix-ED: Mix erectile dysfunction.

The differences of ED subtype diagnoses were compared by chi-square
test.

Table 4. Complications due to different models.

No. of Model A No. of Model B
Priapism 4 (14.3%) 5 (16.1%)
Pain 22 (78.6%) 21 (67.7%)
Urethrorrhagia 2 (7.1%) 1 (3.2%)
Dizziness 0 2 (6.5%)
Flushing 0 2 (6.5%)

Notes: Model A: Injection of 15pug alprostadil alone; Model B: Oral
100 mg sildenafil administration plus injection of 15 png alprostadil.

effect of PDU test was prolonged erection. Only four
patients in model A and five patients in model B expe-
rienced it but de-tumesce after 2h observation with-
out pharmacological treatments. For other side effects
of sildenafil including dizziness and flushing, four
patients complained these side effects during model B
tests. The adverse effects secondary to the different
models were showed in Table 4.

Discussion

The PDU was first introduced as a diagnostic tool for
vascular ED by Lue et al. in 1985, utilizing the injection
of papaverine to induce penile erection [20]. The PDU
provides dynamic evaluation of penile vessels beyond
the routine anatomical assessment achievable by other
imaging modalities such as CT or MRI [21]. Over time,
this technology has become the “gold standard” for

measuring penile hemodynamic parameters to evalu-
ate penile arterial function and veno-occlusive func-
tion [6]. This is in contrast to selective internal
pudendal arteriography and dynamic infusion caver-
nosometry and cavernosography (DICC), which, des-
pite their effectiveness, are characterized by significant
invasiveness and complexity [12]. However, achieving
optimal erection with the injection of vasoactive
agents can be challenging for patients, resulting in a
high rate of false positive results, estimated at
47% [22].

Building upon existing strategies for inducing suffi-
cient penile erection [14,23,24], we have introduced a
novel approach in our study to enhance penile erec-
tion adequacy and improve diagnostic accuracy. This
novel approach involves the combination of oral silde-
nafil administration with alprostadil injection. Our
study demonstrated that compared to the standard
method of inducing erection with alprostadil injection
alone, oral sildenafil administration combined with
alprostadil injection significantly improved all penile
hemodynamic parameters measured during PDU
examinations in ED patients. Moreover, the diagnostic
classification of vascular ED was statistically altered,
with a decrease in AED from 31.67% to 15.00% and in
Mixed-ED from 23.33% to 8.33%. Additionally, the clin-
ical response, as assessed by the EHS, was statistically
superior with oral sildenafil administration plus alpros-
tadil injection compared to alprostadil injection alone
(p=0.016). Furthermore, our study implemented
appropriate AVSS assistance during PDU examinations,
creating an examination environment that closely
resembles the patient’'s home scenario, thereby allevi-
ating anxiety [25]. Notably, AVSS is a crucial factor for
the effectiveness of sildenafil citrate in inducing penile
erection in ED patients, as it inhibits sympathetic tone
and increases parasympathetic influence [26,27].
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Sequential bias refers to a situation where the
results of a second PDU examination with ICl appear
better than those of the first examination with the
same ICl in the same patients. In our study, to miti-
gate sequential bias, all patients were randomly div-
ided into two subgroups with different orders of PDU
tests. Our findings indicated that the results of PDU
examination were consistent when using the same
assistance mode. Similar observations were reported
in studies by Pescatori et al. (2000) [28] and Carneiro
et al. (2020) [11]. These results underscore the notion
that repeated PDU examinations may not lead to stat-
istically significant changes in PDU results. The min-
imal alterations observed in PDU parameters could be
attributed to patients’ adaptation to ICl over time.

The guidelines in urology and andrology do not
universally recommend PDU for all ED patients due to
the effectiveness of oral PDE5i such as sildenafil and
tadalafil [9,29]. However, PDU can provide valuable
insights for aging patients to further investigate
related CVD risks [30]. The dynamic penile PSV value,
whether in a flaccid state or an erectile state, can
accurately identify associated vascular diseases with
an accuracy of approximately 80% [31,32]. Some schol-
ars advocate for the use of the RigiScan test, intended
to differentiate between psychogenic and organic ED
[33], to diagnose and classify vascular ED and its sub-
types [34]. However, there is a lack of reliable evi-
dence connecting RigiScan test parameters with future
CVD risks, diminishing the prognostic value of PDU for
CVD, despite the RigiScan test being more reliable and
less invasive [35]. In a recent article, Morgado et al.
raised questions about the utility of PDU compared to
ICI tests [36]. They compared the prognostic value of
ICl tests and PDU for treatment efficacy and patient
satisfaction with sildenafil administration. The study
found that the prognostic value of PDU did not
exceed that of ICI tests. However, ICl tests are still less
likely to demonstrate the patient’s vascular status and
its connection with future CVD.

Sildenafil, a type of PDES5i, is considered the first-
line therapy for ED due to its effectiveness, ranging
from 60% to 80% [37]. Penile erection is stimulated by
NO-cGMP, where increased cGMP levels lead to intra-
cellular calcium reduction, resulting in penile smooth
muscle relaxation [38]. Sildenafil enhances the relaxant
effect of cGMP by inhibiting its degradation in corpor-
eal smooth muscle cells [39]. Alprostadil, also known
as prostaglandin E; (PGE,), is the first and only drug
approved for ED treatment via ICl, with a success rate
of approximately 85% [9]. Alprostadil’'s pharmacology
involves binding to the PGE1 receptor in corporeal

smooth muscle cells, activating adenylate cyclase
enzymes, and increasing ATP conversion to cAMP,
leading to intracellular calcium reduction and subse-
quent smooth muscle relaxation in the corpus caver-
nosum [16]. AVSS induces penile erection mainly
through neurological mechanisms, increasing parasym-
pathetic tone to release NO, which in turn relaxes
smooth muscle cells via the NO-cGMP pathway [27].
AVSS closely mimics the physiological process of erec-
tion during sexual intercourse with a partner.
However, achieving optimal erection during PDU
solely with AVSS assistance is challenging, potentially
compromising the reliability of PDU results. Therefore,
various combinations of the aforementioned
approaches have been explored in ED patients to
improve diagnostic accuracy. In our study, we com-
bined these approaches to develop a novel method
for inducing erection. Our findings demonstrate a stat-
istically significant improvement in the diagnostic
accuracy of PDU, supported by scientific evidence.

Prior to our study, Yang et al. proposed a method
combining tadalafil 20mg and papaverine 15mg to
augment Penile Doppler Ultrasound (PDU) examina-
tions [14]. They found that the PSV were improved a
lot comparing to the tadalafil and IClI of papaverine
(39.36£11.27cm/s  [tadalafil  plus  papaverinel,
37.17x17.14cm/s  [papaverine], 28.91+17.04cm/s
[tadalafil]). However, they did not report changes in
the classification of vasculogenic ED. Additionally, they
only measured PDU parameters for 15 min, which may
not have been the optimal time for patients to
achieve the best erection [24]. In our study, we opted
to use sildenafil instead of tadalafil, as studies have
shown that sildenafil induces effective erections
sooner than tadalafil [13]. Similarly, we replaced papa-
verine with alprostadil due to its higher response rate
compared to papaverine [40] (alprostadil 67.2% vs.
papaverine 32.8%).

The improved accuracy of the mixed model can be
attributed to elevated levels of cAMP and cGMP, the
second messengers responsible for inducing relaxation
of smooth muscle cells in the corpus cavernosum.
Park et al. conducted a study measuring cAMP and
cGMP levels in cavernous and peripheral venous
blood, finding that the mixed model generated higher
levels of cAMP and cGMP compared to single models
alone. This resulted in a more effective erection induc-
tion with the mixed model [41].

We bolstered our conclusions with several
strengths. Firstly, session orders were randomized to
minimize sequential bias, aligning with previous
related studies. Secondly, we expanded the sample



size beyond that of related studies. Thirdly, all PDU
examinations were conducted by the same senior radi-
ologist, assisted by the same urologist, with the radi-
ologist blinded to patient characteristics. These
measures were taken to enhance the authenticity of
results, mitigating the influence of subjective factors
and reducing variability among observers. However,
our study also had limitations. Firstly, sildenafil citrate
placebo was not utilized in Group A to exclude pla-
cebo effects, a primary objective of our study.
Secondly, we did not compare examination results
between ICI of alprostadil and oral sildenafil adminis-
tration due to concerns about the lower efficacy of
oral sildenafil and the increased examination fre-
quency for ED patients. Thirdly, vasoactive agents
were not re-administered for PDU examinations.
Additionally, the lack of significant findings in the
diagnostic accuracy of PDU, particularly regarding
“non-vascular ED,” may be attributed to the inad-
equate statistical power resulting from the sample
size. Moving forward, further large-scale studies are
needed to validate our conclusions and extend this
novel assistant approach to the standardized oper-
ation process of PDU

Conclusion

In conclusion, the combination of oral sildenafil
administration and alprostadil injection has shown
promise in enhancing the diagnostic accuracy of
Penile Doppler Ultrasound (PDU). This approach not
only increases hemodynamic parameters but also
alters the final subtype diagnoses of vasculogenic
Erectile Dysfunction (ED). The novel method presents
a potential alternative for assisting PDU examinations,
offering improved erection quality akin to that experi-
enced during intercourse.
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