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Introduction

reating erectile dysfunction (ED) in a patient

with an increased risk of priapism can create
a dilemma. In this article, we discuss two patients
with sickle cell disease (SCD) with different pre
sentations: one with no history of priapism and
one with post-priapism ED.

Case Study 1

A 27-year-old man with a history of heterozygous
sickle cell trait was referred with ED. Other than
hypertension, he had no other significant medical
history and, in particular, no history of priapism.
He took amlodipine for his hypertension and had a
smoking history of 15 cigarettes per day for
10 years. He was a migrant from an African nation
10 years ago and was found to have the sickle cell
trait after arriving in North America. He was gen-
erally asymptomatic from the sickle cell trait. His
hematologist’s instructions to him were to avoid
severe exerton, especially dehydradion, so as w
prevent a sickle cell crisis. He described a gradual
worsening of his ED in the last 6 months. He had
been married for 5 years and was in a stable rela-
tionship. There was no history of premature ejacu-
lation and his libido had been normal. Blood work,
including bioavailable testosterone levels, was
normal, and the cause of his ED was thought to be
multifactorial (vasculogenic, medication related,
and possibly psychogenic). We were concerned
about his increased risks of priapism because there
had been case reports of that even in sickle cell
trait patients. He was given a trial dose of sildenafil
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(50 mg, on-demand), which was successful in
treating his ED without causing priapism.

Case Study 2

A 32-year-old man with known homozygous sickle
cell anemia was referred with post-priapism ED.
He had a history of recurrent, stuttering erections
of 2-3 hours duration, but never an acute or major
episode until about 8 months ago. During that
episode, his priapism went on for 16 hours before
he presented to the emergency department. Irri-
gation, aspiration, and then intracavernosal injec-
tion of phenylephrine failed to treat it. The patent
subsequently had a Winter shunt done with a large
bore biopsy needle, which gradually caused detu-
mescence over a period of about 1 week. Since
then, he could only achieve partial erections of
poor quality and was unable to achieve sexual pen

etration. On examination, there was palpable
fibrosis mainly on the proximal half of his penile
shaft. After informed consent, we tried him on the
vacuum device and intracavernosal injections. He
had acceptable results with the vacuum device, but
found it to be ill-fitting despite having seen the
device representative, who checked his technique.
He was researching on some other manufacturers’
vacuum device products. He had tried intracaver-
nosal alprostadil injections with poor results.
During his most recent clinic appointment, we
reinjected him and found that the penile fibrosis
caused increased resistance during the injection.
We managed to inject him slowly and could only
get a partial erection. He was going to keep prac-
ticing at a higher dose at home. We had discussed
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with him about the option of a penile prosthesis
and he was still considering it.

Discussion

Sickle Cell Anemia (HbSS) and
Sickle Cell Trait (HbAS)

SCD is an autosomal codominant blood disorder
characterized by erythrocytes that have an abnor-
mal, inflexible, sickle shape. This occurs because of
a mutation in the hemoglobin gene (HbS). In the
United States, it affects approximately one in
5,000, mostly in Americans of Sub-Saharan
African descent. Sickle cell anemia is a type of
SCD in which patients exhibit homozygosity for
the mutated HbS gene (i.e., possess two HbS
chains or HbSS). The reported prevalence rate of
priapism in this group ranges between 29 and 42%
of males [1-4].

Sickle cell trait describes a condition in which a
person has only one abnormal allele of the hemo-
globin gene (heterozygous). This person produces
both normal and abnormal hemoglobin (the two
alleles are codominant). Individuals with this trait
have a genetic advantage by having some malarial
resistance in endemic environments. Sickle cell
trait is typically a benign condition, which is
spared of the major complications of a homozy
gous SCD, and is generally not believed to be
associated with priapism. However, there have
been case reports and small series describing this
association in the literature from the 1960s and
1970s [5-9] to more recent ones [10,11].

SCD and Priapism

Before treating a SCD patient with ED, it 1s
important to understand the risks of priapism and
its management. The most important mechanism
for priapism in SCD is microvascular occlusion,
Deoxygenated, sickled red blood cells have
increased viscosity and endothelial adherence, and
clump together to form hemoglobin polymers that
have a veno-occlusive effect. Ischemic priapism
may result from low penile venous nitric oxide
concentration causing vasoconstriction, blood
stasis, deoxygenation, and sickling [12]. Sickling
promotes a vicious cycle, resulting in reduced
blood flow and worsening deoxygenation. This
explains why the vacuum device is contraindicated
in SCD patients, as the constriction ring would
result in deoxygenation of the blood and encour-
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age sickling and priapism. Sickling can also occur
in sickle cell trait patients under extreme, stressful
conditions (dehydration, hypoxia, infection).

SCD patients can present with acute, major epi-
sodes of ischemic priapism and also with recurrent,
“stuttering” forms. The acute major episodes can
last from a few days to several weeks and, if left
untreated, would usually result in some degree of
ED. Stuttering attacks are typically self-limited
and last less than 3 hours. They are generally not
associated with severe ED in contrast with the
acute or major episodes [13]. However, Adeyoju
etal. reported a 25% ED rate among SCD
patients with only stuttering attacks [4]. Rarely,
high-flow priapism has been described in patients
following surgical treatments for previous episodes
of ischemic priapism [14].

All episodes of stuttering priapism should be
treated according to recommendations for
ischemic priapism [15]. For SCD patients, sys
temic medical therapies, such as analgesia, hydra-
tion, oxygenation, alkalinization, transfusion, and
plasmapheresis, may be performed; however, these
interventions should not lead to delays in intrac-
avernosal treatment [16]. The success rates of sys-
temic medical treatments are less than 37%, and
higher resolution rates can be achieved with thera-
pies directed at the penis [15]. Patients should first
try conservative methods like a cold shower, taking
pseudoephedrine tablets, or ice packs. Definitive
intracavernosal treatments consist of evacuation of
blood and irrigation of the corpora cavernosa,
along with injection of an alpha-adrenergic sym-
pathomimetic agent in conjunction with monitor-
ing vital signs. The creation of surgical shunts may
also be necessary, especially to those with pro-
longed priapism of more than 48 hours.

Preventative strategies may be implemented in
patients with stuttering priapism. These include
hormonal therapies, intracavernosal self-injection
of sympathomimetic agents, penile prosthesis
surgery, and other more experimental treatments.
The most reliable hormonal therapy is a trial of
gonadotropin-releasing hormone agonist or
androgen receptor antagonist therapy. Intracaver-
nosal self-injection of phenylephrine may be
taught with proper instructions given to patients
with regard to injection site, dosing, and side
effects, especially the risk of priapism and when to
seek medical help. Phenylephrine should be mixed
to a concentration of 500 pg/cc, and a dose of
100 pg (or 0.2 cc) can be injected into the cavern-
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ous body every 3-5 minutes until detumescence.
Of all the sympathomimetic agents, phenylephrine
has the least cardiovascular side effects. At this
concentration, little impact on systemic blood
pressure is seen in most men. Patients should seek
medical help if they develop headaches or palpita-
tions or after 1 hour of failed self-injections. Self-
injection of phenylephrine is not recommended in
patients with high cardiovascular risks. Early
penile prosthesis implantation has been advocated
to spare the patient of the pain and psychological
trauma of recurrent priapism and to reduce the
technical difficulties and complications associated
with dense fibrosis [17]. However, the implication
of the young patient “outliving” his prosthesis and
needing future revisions cannot be ignored.

Based on the hypothesis that phosphodiesterase
type 5 (PDES) dysregulation plays a pathogenic
role for priapism, long-term PDES5 inhibitor
therapy has been used for prevention of stuttering
priapism. Burnett et al. reported an improvement
in priapism recurrences in six of seven patients
treated with daily PDES5 inhibitor with a follow-up
period of 2 years [18]. This therapy was well tol-
erated and did not cause adverse effects. However,
additional evaluation in the form of a controlled
clinical trial is stll needed. More recently,
increased adenosine levels were found to contrib-
ute to priapism in animal models. Polyethylene
glycol-modified adenosine deaminase (PEG-
ADA) drug therapy was found to reduce priapism
in SCD transgenic mice by decreasing adenosine
levels [19]. PEG-ADA is already being used in
humans with a deficiency of the adenosine deami-
nase enzyme who have a condition called severe
combined immunodeficiency disease (or the
“bubble boy” syndrome) and certainly shows some
promise in the treatment of priapism.

Patient |: PDES Inhibitor Use in SCD Patients

Padent 1, who has sickle cell trait, does not have
the same risks of treatment induced priapism as a
homozygous SCD patient. What if he had been a
homozygous SCD patient with no prior history of
priapism? Is a PDES5 inhibitor medication safe for
him? We can infer the answer from the informa-
tion on oral PDES inhibitors in the treatment of
pulmonary arterial hypertension (PAH), which
SCD patients can also develop. PDES inhibitors
are shown to be beneficial in patients with PAH by
potentiating the effects of endogenous nitric oxide,
leading to smooth muscle cell relaxation and
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reductions in pulmonary arterial pressures and
pulmonary vascular resistance {20]. In June 2005,
the Food and Drug Administration (FDA)
approved the use of sildenafil (20 mg) three times a
day (Revatio, Pfizer Labs) for PAH. What about
the use of PDES inhibitor in PAH secondary to
SCD? Initdal data were encouraging; in a pilot
study in 2005, Machado et al. described the safety
and efficacy of sildenafil in 12 SCD patients with
PAH, and none of the three male patients devel-
oped priapism [21]. However, a later multicenter
trial in 2009 involving 134 patients showed that
sildenafil may cause more vaso-occlusive crisis
compared with placebo (38% vs. 8%), and the trial
was stopped prematurely. Hence, sildenafil is not
approved by the FDA in PAH caused by SCD.
Although this information was based on a daily
dosing of PDES inhibitor, we can still infer that
on-demand usage of PDES5 inhibitors in homozy-
gous SCD patients still has significant risks. As
sickle cell trait patients do not generally get sickle
cell erisis, PDES inhibitors should be safe in them.
There are only very rare reports of patients with
sickle cell trait who developed priapism after using
sildenafil [22). There are no data regarding which
PDES inhibitor is safest.

In sickle cell trait, the red blood cells can also
undergo sickling in intense, stressful conditions
such as hypoxia, infection, and exhaustion. The
vacuumn device, which induces hypoxia, is con-
traindicated in both homozygous and heterozy-
gous SCD patients, as explained above.

The use of intracavernosal injections and
intraurethral alprostadil in SCD patients is contro-
versial. Alprostadil binds to a membrane receptor,
activates adenylate cyclase, and increases intracel-
lular cyclic adenosine monophosphate, resulting in
relaxation of trabecular smooth muscle and dilata-
tion of cavernosal arteries. This induces an erec-
tion by entrapment of blood by compressing the
venules against the tunica albuginea. Therefore,
there is an indirect hypoxic effect in the penile
tissues, and this can cause sickling of red blood
cells in SCD patients. The product information of
Caverject (intracavernosal alprostadil, Pfizer Labs)
and MUSE (intraurethral alprostadil, Meda Phar-
maceuticals, Inc.) include both homozygous SCD
and sickle cell trait as contraindications. However,
in our practice, we prescribe them with caution
and informed consent in SCD patients, if all else
fails. Alprostadil has a lower incidence of priapism
compared with papaverine (2% vs. 10%) and
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should be the intracavernosal injection drug of
choice. The key points are starting at a low dose,
education of the patient, and having an action plan
in case priapism occurs.

Patient 2: Post-Priapism ED and Treatment Options
Post-priapism ED occurs when corporal tissue is
replaced with dense fibrosis, after a prolonged
period of ischemia. The degree of ED differs in
each individual. Patient 2 still has some residual
erectile function left, and he should not be
resigned to a penile prosthesis as his only option.
After all, he has “nothing to lose” by trying the
other options. He can be tried on oral PDES
inhibitors, intraurethral alprostadil, the vacuum
device, or intracavernosal injection therapy, cau-
tiously with low starting doses. Again, he should be
educated about the risk of priapism and given an
action plan.

On the other hand, it can be argued that this
patient would eventually need a penile prosthesis,
and he should have it done before too much fibro-
sis occurs. Dense fibrosis would often require
sharp dissection and dilatation to form a tunnel for
the prosthesis [23]. Damage to the tunica is
common and urethral damage can occur. The rate
of subsequent migration of the prosthesis is
significantly greater in the case of post-priapism
ED [24].

The persistence of a shunt fistula, instead of
corporal fibrosis, may also be a cause for ED. A
Finnish study reported on this in 4 out of 26
patients with ED who previously had open shunt
surgery [25]. Shunt closure has been reported to be
successful in restoring erectile function [25,26]. If
suspected, duplex ultrasound or infusion caverno-
sometry and cavernosography can be useful to
diagnose the fistula.

Key Points

1. Heterozygous and homozygous forms of SCD
should be distinguished as they have different
risks of priapism.

2. Sickle cell trait (heterozygous) patients should
also be warned of the risk of priapism, although it
15 rarcr.

3. Each SCD patient should have a priapism action
plan, along with preventative measures in those
with stuttering priapism.

4, The vacuum device is contraindicated in both
homozygous and heterozygous SCD patients
because it can induce hypoxia and sickling.
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. PDES inhibitors may cause more vaso-occlusive

crisis in homozygous SCD patients but should be
safe in heterozygous patients.

ED treatments can be tried cautiously and at a
lower starting dose as long as the patient has pri-
apism treatment measures implemented.

. In post-priapism ED, conservative options can be

explored prior to proceeding directly to a penile
prosthesis.
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