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Purpose: Although penile duplex Doppler ultrasonography (PDDU) is a common and
integral procedure in a Peyronie’s disease workup, the intracavernosal injection of vas-
oactive agents can carry a serious risk of priapism. Risk factors include young age, good
baseline erectile function, and no coronary artery disease. In addition, patients with
Peyronie’s disease undergoing PDDU in an outpatient setting are at increased risk giv-
en the inability to predict optimal dosing. The present study was conducted to provide
support for a standard protocol of early administration of phenylephrine in patients
with a sustained erection after diagnostic intracavernosal injection of vasoactive
agents to prevent the deleterious effects of iatrogenic priapism.

Materials and Methods: This was a retrospective review of Peyronie’s disease patients
who received phenylephrine reversal after intracavernosal alprostadil (prostaglandin
E1) administration to look at the priapism rate. Safety was determined on the basis
of adverse events reported by subjects and efficacy was determined on the basis of the
rate of priapism following intervention.

Results: Patients with Peyronie’s disease only had better hemodynamic values on
PDDU than did patients with Peyronie’s disease and erectile dysfunction. All of the
patients receiving prophylactic phenylephrine had complete detumescence of erections
without adverse events, including no priapism cases.

Conclusions: The reversal of erections with phenylephrine after intracavernosal in-
jections of alprostadil to prevent iatrogenic priapism can be effective without increased
adverse effects.
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INTRODUCTION

Priapism is the persistence of erection that is not asso-
ciated with sexual stimulation [1]. The most common etiol-
ogy of priapism is intracavernosal injection therapy with
vasoactive drugs such as papaverine or prostaglandin E1
(PGE1). The incidence of iatrogenic causes ranges from
0.26% to 10.26% [2-9]. Predictive factors of prolonged erec-
tions include young age, good baseline erectile function,
and absent coronary artery disease [10]. Intracavernosal
agents have a number of utilities in addition to erectile dys-
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function treatment. They can facilitate erection for of-
fice-based examinations, such as a penile duplex Doppler
ultrasonography (PDDU) in the workup of Peyronie’s dis-
ease [11]. These patients will almost invariably undergo
PDDU for evaluation of erectile function, plaque size, pen-
ile curvature, and hemodynamic function [12]. The use of
vasoactive agents carries a risk of inducing iatrogenic
priapism [13]. Patients receiving these injections in an out-
patient setting are at increased risk because of the inability
to predict optimal dosing. Furthermore, Deveci et al. [14]
reported the prevalence of erectile dysfunction in
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Peyronie’s patients to be approximately 35% (self-reported
at presentation), with 18% of those patients having normal
results on hemodynamic PDDU studies.

Therefore, given that the majority of Peyronie’s disease
patients are expected to have normal or near-normal erec-
tile function, this patient group was chosen to evaluate the
risk of iatrogenic priapism following intracavernosal vaso-
active agent injection therapy. Phenylephrine has been
well described as a method of priapism treatment. The aim
of our study was to analyze the utility of “early” prophy-
lactic administration of low-dose phenylephrine in pa-
tients with sustained erections after diagnostic injections
of vasoactive agents to prevent the deleterious effects of ia-
trogenic priapism.

MATERIALS AND METHODS

A retrospective review of all patients with Peyronie’s dis-
ease in a specialized practice was performed to analyze the
effects of low-dose phenylephrine as a prophylaxis against
iatrogenic priapism. A total of 78 patients underwent a
workup for Peyronie’s disease that included a focused his-
tory and physical examination as well as PDDU. All pa-
tients were given 10 ug of alprostadil, with an additional
10 ug to achieve adequate response (rigidity 4-5) when the
initial injection was insufficient. Clinician assessment and
grading of penile rigidity (on a scale of 1-5) as well as degree
and direction of penile curvature were recorded by a single
urologist (H.S.N). Rigidity was classified as 5/5 if there was
complete fullness as determined by the same clinician. A
score of 3/5 was given if there was 50% fullness. A score of
1/5 was given if there was no fullness or response to vaso-
active injection. Subsequently, the patients underwent
PDDU to obtain peak systolic velocity (PSV) and end dia-
stolic velocity (EDV). Following the study, the patients
were reevaluated at 15 minutes after the completion of the
exam (approximately 45-60 minutes after alprostadil in-

TABLE 1. Patient demographics and comorbidities

Group A Group B

Demographic (1-3 (4-5 p-value
rigidity) rigidity)

No. of patients 33 44

Phenylephrine reversal No Yes

Age (mo), mean 53.4 48.7 0.12
Duration of symptoms (mo), 33.9 24.3 0.37

mean

Erectile dysfunction (reported) 20 (61) 18 (41) 0.03"
Hypertension 7(21) 7 (16) 0.55
Diabetes mellitus 1(3) 4(9) 0.29
Smoker 309 3(7) 0.71
Hyperlipidemia 10 (30) 17 (39) 0.45
Coronary artery disease 2 (6) 1(2) 0.40
No comorbidities 16 (48) 22 (50) 0.89

Values are presented as number (%) unless otherwise indicated.
“Significant (p<0.05).
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jection) to assess for persistent penile rigidity. The patients
with unsubsided penile rigidity evaluated as 4 to 5 out of
5 at 15 minutes after the PDDU study were given 200-ug
intracavernosal phenylephrine combined with 5 minutes
of firm pressure at the injection site to achieve full
detumescence. Patients were asked to report any symp-
toms, including lightheadedness, headaches, or palpita-
tions. Blood pressure and heart rate were monitored within
10 minutes of phenylephrine injection.

A database was compiled to include patient demo-
graphics, duration of symptoms, degree and direction of
curvature, associated symptoms, erectile function, medi-
cal comorbidities, PDDU results, and complications. One
patient required immediate phenylephrine reversal be-
cause of unbearable discomfort secondary to alprostadil in-
jection (excluded from study results). The remaining 77 pa-
tients were divided into 2 groups on the basis of rigidity fol-
lowing the examination: 1-3 vs. 4-5. A total of 44 patients
with 4-5 rigidity were further analyzed to determine the
proportion with reported erectile dysfunction and the cor-
relation with PDDU analyses. Chi-square with Yates cor-
rection and two-tailed t-tests were used to analyze co-
morbidities, demographics, erectile function, and PDDU
measurements where appropriate. Finally, 95% con-
fidence intervals of studies reporting iatrogenic priapism
rates were calculated. Microsoft Excel (Microsoft Co.,
Redmond, WA, USA) was used for all statistical analyses.

RESULTS

Of the 77 patients studied, 44 had persistent rigidity (score
4-5) approximately 45 to 60 minutes after receiving alpros-
tadil injection and received phenylephrine reversal. Table
1 reports the patients’ demographic characteristics and co-
morbidities, which did not differ significantly between the
two groups. Table 2 compares the two groups by baseline
erectile function as reported by subjective International

TABLE 2. Comparison of erectile function with IIEF scores and
PDDU hemodynamic values

Group A Group B

Variable (1-3 (4-5 p-value
rigidity) rigidity)
No. of patients 33 44
Erectile function (ITEF), n (%)
No ED (22-25) 11(33) 26(59)  0.03°
Mild (17-21) 11 (33) 12 (27) 0.57
Moderate (8-16) 5 (15) 5(11) 0.62
Severe (5-7) 6(18) 1(2) 0.02°
PDDU
PSV (cm/s), mean 18.86 23.89 0.002"
EDV (cm/s), mean 5.46 395  0.001

IIEF, International Index of Erectile Function; ED, erectile dys-
function; PDDU, penile duplex Doppler ultrasonography; PSV,
peak systolic velocity; EDV, end diastolic velocity.

“Significant (p<0.05).
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Index of Erectile Function [15] categories and objective he-
modynamic measurements (mean PSV and EDV). Group
B had significantly more patients with normal reported
erectile function and better hemodynamic values.

The 44 patients in group B who received phenylephrine
were further divided into subgroups, with 26 patients re-
porting no erectile dysfunction. Comparison of patients
with Peyronie’s disease only (PD only) versus patients with
Peyronie’s disease and erectile dysfunction (PD+ED)
showed that PD only patients had higher PSV and lower
EDV than would be expected (Fig. 1). There was a sig-
nificant difference in PSV for PD only (25.92+7.30) and
PD+ED (20.94+5.71, p=0.02). The difference in EDV be-
tween the two groups was not significant.

All 44 patients achieved complete detumescence follow-
ing injection of phenylephrine. There were no reports of hy-
potension, palpitation, or other adverse effects during or
after the study. Average blood pressure change was <10
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FIG. 1. Comparison of penile duplex Doppler ultrasonography values
in patients receiving low-dose phenylephrine. PD, Peyronie
disease; PD+ED, Peyronie disease and erectile dysfunction.
"Significant (p<0.05).
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mmHg systolic. A number of patients (n=12) in both groups
had complained of a “throbbing sensation” in the penis for
up to 2 hours after the study, but it was difficult to assess
whether this transient sensation was due to phenylephrine
or to the initial alprostadil injection. The priapism rate was
0%.

Table 3 summarizes the results of a literature search on
previous studies of iatrogenic priapism rates resulting
from intracavernosal injection of vasoactive agents. All
studies were conducted in patients with existing erectile
dysfunction, with the incidence of iatrogenic priapism
ranging from 0.26% to 10.26%. There were noticeably high-
er incidences of iatrogenic priapism with papaverine ver-
sus alprostadil injections. The use of alprostadil yielded
lower rates of priapism, ranging from 0.26% to 0.94%
(Table 3).

DISCUSSION

Tatrogenic priapism is a serious complication of diagnostic
and therapeutic intracavernosal injection of vasoactive
agents. The detrimental effects of priapism have been de-
scribed extensively in the literature as biochemical alter-
ations that produce histologic changes that result in cav-
ernosal damage [16]. Juenemann et al. [17] demonstrated
that hypoxia and intracorporeal acidosis occur 4 hours af-
ter erection onset as seen in corporal blood gas analysis.
This anoxia and acidosis combined with glucose depriva-
tion results in significantly diminished cavernosal smooth
muscle tone and irreversible contractile dysfunction
[12,18]. Low-flow priapism can result in irreversible cel-
lular damage and corporal fibrosis, which results in sig-
nificant morbidity of permanent erectile dysfunction
[16,19].

Patients with Peyronie’s disease are intuitively thought
to be at higher risk for iatrogenic priapism because a sub-
stantial number of these patients have normal erectile
function. As shown in Table 3, previous studies that at-

TABLE 3. Reported rates of iatrogenic priapism secondary to intracavernosal injection of vasoactive agents

Source No. of Erectile Vasoactive Priapism 95% Confidence
patients dysfunction (%) agent rate (%) interval
European alprostadil study group 848 100 Alprostadil (PGE1) 0.94 (0.48-1.85)
[2] (1998)
Linet et al. [6] (1996) 683 100 Alprostadil (PGE1) 0.73 (0.31-1.70)
Perimenis et al. [8] (2001) 423 100 Alprostadil (PGE1) 0.71 (0.15-2.07)
Porst [9] (1996) 4,577 100 Alprostadil (PGE1) 0.26 (0.15-0.45)
Kilic et al. [5] (2010) 672 100 Papaverine 2.68 (1.59-4.23)
Perimenis et al. [8] (2001) 262 100 Papaverine 1.91 (0.62-4.45)
Metawea et al. [7] (2005) 250 100 Papaverine and 10.00 (6.47-14.76)
phentolamine
Coombs et al. [3] (2012) 1,412 100 Various 0.50 (0.24-1.03)
Domes et al. [4] (2012) 117 100 Various 10.26 (5.97-12.08)
Our study, with phenylephrine px 44 41 Alprostadil (PGE1) 0.00 (0.00-8.03)

PGE1], prostaglandin E1; px, prophylaxis.
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tempted to identify iatrogenic priapism rates were con-
ducted in patients with existing erectile dysfunction. In
fact, we were unable to identify any studies that specifically
reported on the use of intracavernosal injections in pa-
tients with a similar erectile function profile as our
patients. Thus, the findings of this pilot study underscore
the safety and efficacy of preemptive and “early” use of in-
tracavernosal phenylephrine injection to achieve detu-
mescence, particularly in patients with normal baseline
erectile function.

Intracavernosal phenylephrine for reversal of prolonged
erections has been well established as an important ther-
apeutic intervention that is safe and effective [20-25].
Azocar et al. [26] noted that 93.1% of cases achieved detu-
mescence and no adverse complications were identified.
Munarriz et al. [22] demonstrated that high-dose intra-
cavernosal phenylephrine (mean dose, 2059+807 ug) can
be used for management without adverse effects or sig-
nificant changes in vital signs. We found that a minimal
dose of 200 g of phenylephrine resulted in complete detu-
mescence without any adverse effects.

Our experience with Peyronie’s disease patients showed
59% to have normal erectile function. All patients who had
persistent penile rigidity (score of 4-5) approximately 45
to 60 minutes after alprostadil injection received prophy-
lactic phenylephrine. All patients achieved complete detu-
mescence, without any cases of iatrogenic priapism.
Although the published studies reviewed in Table 3 also re-
ported low rates of iatrogenic priapism, the patient pop-
ulation studied was different from the typical Peyronie’s
disease patient, as discussed above.

Thus, in our study, absent a proactive intervention with
vasoactive agents (i.e., reversal with an alpha adrenergic
agent), it would be expected that a number of patients will
have prolonged, painful erections that require further
pharmacologic injections, penile aspiration, or surgical in-
tervention after induction of an erection with papaverine
or PGE1. This further treatment entails additional un-
necessary and stressful time spent with a health care pro-
vider, as well as expenditure of more health care dollars in
the form of added visits to emergency rooms and urgent
care centers. Furthermore, the persistence of erection can
be alarming and exceedingly uncomfortable for patients
who have already endured the discomfort of intra-
cavernosal injection therapy for PDDU. Preempting the
emergency management of priapism by identifying those
patients at higher risk for developing iatrogenic priapism
can minimize stressors on both patients and the health care
system. Although waiting in the office and receiving vaso-
active injection requires spending extra time at the office
at the outset, this brief intervention will lead to better out-
comes overall by reducing the chances of more extensive
and time-consuming interventions if the same patient
were to present to the Emergency Department or the physi-
cian’s office after a 3- to 4-hour priapism episode.

Our study was limited by sample size, given that
Peyronie’s disease is fairly uncommon. In addition, the
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penile curvature could have affected the hemodynamic
studies, depending on the direction and degree of curvature
and the plaque location. We note that whereas a small frac-
tion of patients in group A (1-3 rigidity) received phenyl-
ephrine reversal because of discomfort and concern, these
reversals are not expected to have affected the data analy-
sis because no analyses included group A data beyond as-
sessment of penile rigidity.

Although this was a small pilot study, the implications
of the findings are applicable to a much larger group of
Peyronie’s disease patients who undergo diagnostic test-
ing before starting treatment. Peyronie’s disease occurs in
less than 10% of men, though its incidence may be under-
estimated [27]. Less invasive and conservative therapies
(versus corrective surgery) that had been “grandfathered”
as accepted therapies without formal approval by the Food
and Drug Administration (FDA) or other licensing author-
ities were likely less known to the general public or even
primary care physicians. In the past year, FDA approval
of collagenase clostridium histolyticum intralesional in-
jection for Peyronie’s disease has attracted more attention
to this pathology. This treatment was shown to statistically
significantly improve penile curvature deformity and
symptom bother scores on the Peyronie’s Disease Ques-
tionnaire [28,29]. As a result of the approval of collagenase
by the FDA, it is anticipated that this nonsurgical inter-
vention will likely increase the number of patients who may
previously have been reluctant to pursue surgical or non-
FDA-approved therapies. Owing to increased awareness of
the disease and treatment options, more PD patients will
likely seek therapies. Collagenase therapy may require up
to four treatment cycles, each with two injections and mul-
tiple evaluations to assess improvement in penile curva-
ture. The evaluation protocol typically includes a PDDU
and intracavernosal injection, along with careful doc-
umentation of symptoms [30]. The findings of our study are
applicable to patients seeking this treatment who will be
undergoing the vasoactive injection and evaluation as
described. Specifically, prophylactic and “early” phenyl-
ephrine injections as advocated in our study will help to
prevent priapism episodes in this particular population.
Larger studies evaluating the safety and efficacy of early
phenylephrine injections will help to standardize treat-
ment protocols for the increasing number of patients un-
dergoing PDDU with pharmacologic challenge.

CONCLUSIONS

Prophylactic phenylephrine reversal of strong erections
persisting beyond 60 minutes following vasoactive in-
duction is warranted to prevent the deleterious physio-
logical effects of prolonged erections, especially in patients
who are at higher risk. Future studies should incorporate
well-defined endpoints with larger sample sizes to explore
the incidence of iatrogenic priapism secondary to diag-
nostic procedures.
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