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CASE REVIEW

Diagnostic and Therapeutic Options
for the Management of Ischemic
and Nonischemic Priapism
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Priapism is defined as persistent penile erection continuing beyond, or 
unrelated to, sexual stimulation. Proper diagnosis encompasses at least 2
very different pathophysiologic processes. Ischemic priapism (“low flow”) is a
disorder of venous outflow and/or stasis. Nonischemic priapism (“high flow”)
is a disorder of arterial flow. We present 2 cases that review each condition.
The first case highlights a 32-year-old man with a medical history of sickle
cell disease who presented to the emergency department complaining of a
persistent, painful erection that had continued for 18 hours. The second case
describes a 24-year-old man with no significant medical history who sus-
tained trauma to his pelvis while skateboarding. Although the initial evalua-
tion of both types of priapism is similar, pathophysiology and resulting inter-
ventions differ for each, underscoring the importance of proper diagnosis.
[Rev Urol. 2010;12(1):56-63 doi: 10.3909/riu0457]
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Priapism, a sustained erection of the penis, has a lengthy historical footprint.
Named after the well-endowed Greek god Priapus, it was first described in
the medical literature in 1616. Despite this, priapism is a disease entity

whose pathophysiology and management continue to evolve. Just as delineation
of ischemic from nonischemic priapism resulted in the formulation of distinct
treatment algorithms, it is expected that new insights and discoveries at the cel-
lular level will continue to alter our understanding and management in the years
ahead. Here we present sample cases of priapism, review the current literature,
and discuss the available diagnostic and therapeutic options.
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Definition and Pathophysiology
The development of a normal erec-
tion can be explained in simple bio-
mechanical terms. Following stimula-
tion of the corporal smooth muscle,
blood flow is increased into the cor-
poral sinusoids as a result of this cor-
poral smooth muscle relaxation.
When a sufficient amount of this in-
coming blood within these sinusoids
raises the intracorporeal pressure to a
level that will passively compress the
egressing subtunical veins, veno-
occlusion occurs. As such, it appears
as if the amount of veno-occlusion
that occurs within the corporal sinu-
soids parallels the amount and degree
of relaxation within the corporal
smooth muscle. Therefore, to de-
crease veno-occlusion (and hence in-
crease outflow of blood from the si-
nusoids), one must decrease the
corporal smooth muscle relaxation.
Because an erection itself is depen-
dent on the balance between inflow
and outflow of blood within the sinu-
soids, it is apparent that a persistent
erection or priapism may occur as the
result of such an imbalance between
the inflow and/or outflow of blood
within this space.

Priapism is actually defined as a
persistent penile erection continuing
beyond or unrelated to sexual stimu-
lation.1 Current scientific evidence
demonstrates that when an erection
lasts longer than 4 hours, it merits
evaluation and possible treatment
because of the potential detrimental
effects of the erection on the viability
and future function of the corporal
tissue.1,2

The diagnosis of priapism encom-
passes at least 2 very different
pathophysiologic processes. Is-
chemic priapism (“low flow”) is pri-
marily a disorder of venous outflow
and/or stasis. This is primarily due
to persistent corporal smooth muscle
relaxation that continually com-
presses the subtunical veins, thereby

preventing any outflow from the si-
nusoids. If the intracorporeal pres-
sure is above mean arterial pressure,
which it usually is in such a condi-
tion, the cavernosal arteries that run
through the middle of each corpus
cavernosum are also passively com-
pressed such that no inflow of blood
is occurring. In contrast, nonis-
chemic priapism (“high flow”) is a
disorder of arterial inflow. This latter
condition is due primarily to a high
inflow of blood in tandem where
there is very little, if any, smooth
muscle relaxation. In this situation,
the high inflow of blood clears as
rapidly as it can from the sinusoids
and the blood only “backs up” into
the sinusoids if inflow is greater
than outflow. It is this difference in
pathophysiology between the 2 con-
ditions that underscores the starkly
different etiologies, presentation,
and management of ischemic versus
nonischemic priapism.

An additional entity, recurrent or
stuttering priapism, is a subtype of
ischemic priapism reserved for those
who experience recurrent painful
erections with intervening periods of
detumescence. Each of the episodic
erections typically lasts less than
4 hours, often building toward and
culminating in a long-standing is-
chemic erection. The pathophysiology
of recurrent priapism was long
thought to be repeated episodes of
persistent veno-occlusion. Recent
work suggests that the cause of this

persistent and intermittent disorder of
veno-occlusion may be dysregulation
of the phosphodiesterase type 5
(PDE5) within the nitric oxide-cyclic
guanosine monophosphate (cGMP)
signaling pathway in the corporal
tissue, although definitive scientific

proof for this relationship is still
lacking.

Ischemic Priapism
Case 1
A 32-year-old black man with a med-
ical history of sickle cell disease pre-
sented to the emergency room com-
plaining of a persistent, painful
erection for the past 18 hours. Sexual
excitement prompted the erection;
however, detumescence did not occur
after the cessation of intercourse. The
patient presented only after the pain
became unbearable, and at the time
of evaluation was in obvious discom-
fort. Examination revealed an erect
penis with rigid corpora cavernosa.
Palpation of the tense corpora exac-
erbated the pain. Of note, both the
glans of the penis and the corpora
spongiosum were soft. Laboratory
analysis was within normal limits
with the exception of an elevated
reticulocyte count. Aspiration of the
corpora cavernosa demonstrated
dark, viscous blood. The correspond-
ing blood gas analysis confirmed
hypoxia and acidosis.

Presentation, work-up, and diagnosis.
As evident in Case 1, ischemic pri-
apism usually presents as a fully
erect, usually painful erection. The
coupled corpora cavernosa are firm,
taut, and tender to palpation. As the
disorder is related to venous conges-
tion and/or suboptimal outflow of the

corpora cavernosa, both the corpus
spongiosum and glans penis are
spared and will be soft, owing to their
distinct venous drainage.

Etiologies of ischemic priapism
include hematologic, drug-induced,
central nervous system-mediated, and

Etiologies of ischemic priapism include hematologic, drug-induced, central
nervous system mediated, and idiopathic.
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idiopathic. Hematologic abnormalities
resulting in priapism include sickle
cell disease, protein C deficiency,
lupus, polycythemia vera, and malig-
nancy such as leukemia. Drugs known
to precipitate priapism include the il-
licit (cocaine, marijuana, and alcohol)
and the prescribed (antihypertensives,

antidepressants, psychoactive med-
ications, and anticoagulants). Men
whose treatment regimen for impo-
tence includes intracavernosal injec-
tion of vasoactive agents (alprostadil,
papaverine, and others) also com-
monly can present with priapism.

Initial evaluation of a patient with
a presentation of any type of pri-
apism should include a history of the
priapic episode (duration of erection,
degree of pain, usage of drugs or
medications prior to onset), a com-
plete medical and sexual history in-
cluding prior episodes of priapism
and any applied interventions, a
physical examination to include not
only the penis but also the perineum,
laboratory testing to include a com-
plete blood count with differential,
reticulocyte count and hemoglobin
electrophoresis if considering a he-
moglobinopathy, and toxicology of
the urine if indicated.

Although the differentiation of is-
chemic from nonischemic priapism
may be suggested based on history
and physical examination, confirma-
tion must be obtained with cavernosal
blood gas analysis and/or color du-
plex ultrasonography of the penis.
Cavernosal blood gas can be obtained
by introducing the standard blood gas
needle (ie, “butterfly”) into the lateral
aspect of 1 of the corpora cavernosa
anywhere along the penile shaft.
Visual inspection of the blood gas

aspirate in ischemic priapism will re-
veal dark, viscous blood. Subsequent
laboratory analysis will demonstrate
acidic, hypoxic blood (Table 1).1 If
performed, color duplex ultrasound of
the perineum and penis in ischemic
priapism will demonstrate little to no
flow in the cavernosal arteries.

However, it is important to realize
that to date there is no evidence that
the oxygenation of the cavernosal tis-
sue itself occurs from the blood
within the sinusoids and, like every
other tissue in the body, this process
must occur via the capillaries that
perfuse the corporal tissue. When an
erection occurs and the intracorporeal
pressure is such that it is at or above
mean arterial pressure, the flow of
blood through the cavernosal artery,
which is located within the lumen of
the cavernosa, is relatively nonexis-
tent and as such there is also very lit-
tle, if any, blood perfusing the caver-
nosal tissue. What actually happens
to that oxygen within the erythro-
cytes of the blood trapped within the
sinusoids of the priapic corpora still
remains a mystery.

Intervention. Once the diagnosis of
ischemic priapism has been made,
emergent intervention is required.
Without detumescence and the

restoration of arterial inflow to the
cavernosal tissue, cavernosal hypoxia
(via the capillaries) will be ongoing,
ultimately resulting in interstitial
edema, corporal smooth muscle fibro-
sis, and clinical erectile dysfunction.3

Even a single prolonged erection can
cause such pathologic alterations at
both the structural and molecular
level in the corpora cavernosa.
Histopathologically, edema of the
cavernous tissue and its trabecular
framework at 4 hours is followed by a
denuding of the sinusoidal endothe-
lium at 24 hours, followed by smooth
muscle cell necrosis and transforma-
tion into fibroblastic-like cells at 48
hours.4 The changes set the stage for
the progressive fibrosis and erectile
dysfunction of the penis that are the
hallmarks of priapism’s sequelae.

Although intervention after 72
hours of an erectile state may relieve
the unwanted erection and pain, little
benefit is thought to remain in terms
of potency preservation.2 In fact, the
combined work of a number of inves-
tigators has demonstrated that the
hypoxia and acidosis seen in the pri-
apic penis at even 4 hours can result
in irreversible dysfunction of the cav-
ernosal smooth muscle, and therefore
the erectile apparatus.5-11

The predominant intervention in is-
chemic priapism is to achieve smooth
muscle constriction or detumescence
via corpora cavernosal aspiration/
irrigation with concomitant usage of
a sympathomimetic agent. Aspiration
and irrigation of the cavernosa with

Drugs known to precipitate priapism include the illicit (cocaine, marijuana,
and alcohol) and the prescribed (antihypertensives, antidepressants, psy-
choactive medications, and anticoagulants).

Table 1
Laboratory Analysis for Blood Gas Values

Source pH pO2 (mm Hg) pCO2 (mm Hg)

Normal mixed venous blood 7.35 40 50

Aspirate in ischemic priapism � 7.25 � 30 � 60

Aspirate in non ischemic priapism � 7.40 � 90 � 40
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normal saline promotes evacuation of
the viscous, hypoxic blood. Sympath-
omimetics promote detumescence by
contracting the smooth muscle,
thereby opening the emissary veins
and increasing venous outflow.12 As-
piration alone without the use of
sympathomimetics, with or without
corporal irrigation, resolved the erec-
tion in up to 36% of patients in sum-
mary data compiled by the American
Urological Association (AUA) Guide-
line Panel.1 The addition of a sym-
pathomimetic injection increased
efficacy to 81%, whereas injection of
a sympathomimetic alone without
aspiration/irrigation yielded a 58%
resolution rate.1

A number of sympathomimetic
agents have been studied to deter-
mine efficacy. These agents include
epinephrine, norepinephrine, and
phenylephrine. Although all of these
agents carry the risk for systemic ef-
fects such as hypertension, bradycar-
dia, tachycardia, palpitations, and
cardiac arrhythmias, phenylephrine is
the preferred agent for use in the
treatment of priapism given its selec-
tivity for �-adrenergic receptors and
its limited cardiovascular effects.
Regardless of which agent is used,
however, noninvasive monitoring of
patients during and after administra-
tion is recommended.

Although specific regimens for cor-
poral aspiration and irrigation differ,
one commonly used at our institution
to treat an ischemic priapism is as 
follows:

After a penile block is applied, a
dilute solution of phenylephrine is
prepared by adding 1 mL of phenyle-
phrine (10 mg/mL) to 99 mL of nor-
mal saline for a final concentration of
100 �g/mL. A 19-gauge butterfly needle
is then inserted into the lateral aspect
of one of the corpora cavernosa, and
1 or 2 mL of solution (ie, 100-200 �g
of phenylephrine) is injected intra-
cavernosally. If detumescence is not

apparent within 2 minutes, an addi-
tional 1 or 2 mL of the phenylephrine
solution is injected. This is repeated at
2-minute intervals until detumes-
cence is achieved, with no more than
10 mL of total solution injected (ie,
1000 �g of phenylephrine).

If detumescence does not occur with
phenylephrine, the cavernosa should
be irrigated with normal saline, with
or without the addition of heparin. If
there is difficulty aspirating the irri-
gate, a second 19-gauge butterfly
needle can be placed on the opposite
side of the shaft away from the first
butterfly needle. To facilitate involve-
ment of the entire cavernosa, 1 needle
should be placed proximally with the
contralateral needle placed distally.

With regard to priapism that is sec-
ondary to an underlying systemic dis-
order, such as sickle cell disease and
other hematologic malignancies, in-
tracavernosal intervention should
proceed concurrently with systemic
treatment. For example, for the pa-
tient in Case 1, data suggest that sys-
temic measures alone (ie, hydration,
oxygenation, blood exchange trans-
fusions, analgesia, and alkalinization)
have reduced efficacy when compared
with concomitant systemic and caver-
nosal therapies.1

Surgical Interventions
Distal shunts. In the event that aspi-
ration/irrigation with the use of a
sympathomimetic agent fails, addi-
tional surgical intervention may be

required. The next step involves the
creation of a shunt distally between
the corpora cavernosa and the glans
of the penis. The distinct venous
drainage of the corpora spongiosum
(and its distal continuation, the
glans penis) and the corpora caver-
nosa allows the congested cavernosa
to drain.

A number of different types of
shunts have been described, including
the Ebbehøj, Winter’s, and Al-Ghorab.
The Ebbehøj shunt involves insertion
of a scalpel through the glans penis
lateral to the meatus into the underly-
ing distal end of one or both of the
rigid corpora cavernosa.13 The Winter’s
shunt involves the same maneuver,
however, with a large biopsy needle
substituted for the scalpel.14 Finally,
the Al-Ghorab shunt involves a trans-
verse incision into the glans between
the corona and superior aspect of the
urethral meatus, with the incision
carried down to excise the tunica
albuginea off the tip of the corpora
cavernosa.15 A summary of the
efficacy and reported postinterven-
tion impotence as compiled by the
AUA Guideline Panel is reported in
Table 2.1 Although the Al-Ghorab is
the most effective of the distal cav-
ernoglanular shunts, it is also the
most invasive and has a high rate of
reported impotence, leading some
authors to suggest that it should only
be performed after an Ebbehøj or
Winter’s shunt has been attempted.
Whereas the reported impotence

Table 2
Reported Summary of Efficacy of Distal Cavernoglanular Shunts

Number of Number of
Type of Shunt Publications Patients Resolution Impotence

Ebbehøj 15 52 73% 14%

Winter’s 79 235 66% 25%

Al-Ghorab 11 23 74% 25%
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is most attributable to the pathologic
consequences of priapism itself, im-
potence secondary to failure of spon-
taneous closure of a distal shunt can
be successfully corrected by formal
shunt closure.16

Although a distal surgical shunt
should not be used as a first-line in-
tervention, note that in patients
whose priapism has exceeded 48
hours, aspiration/irrigation with the
use of a sympathomimetic agent is
less likely to result in resolution. This
is based on the nonresponsiveness of
the cavernous smooth muscle to
sympathomimetics secondary to the
duration of hypoxia and acidosis.
Although the consensus is that non-
surgical measures still warrant an
attempt, it may be necessary to pro-
ceed fairly quickly to formal surgical
intervention.

Proximal shunts. In some instances
of ischemic priapism, particularly
those of duration longer than 72
hours, the ongoing hypoxia and aci-
dosis may have resulted in enough
edema and tissue death within the
cavernosa that creation of a distal
shunt fails to resolve the priapism. In
these instances, a more proximal
shunt may be required. Examples of
proximal shunts include a spongio-
cavernosus (ie, Quackels or Sacher)
and a cavernosaphenous (ie, Gray-
hack) shunt. The former involves cre-
ation of an anastomosis between each
proximal cavernosum to the corpus
spongiosum via a perineal incision.17

The Grayhack shunt, rarely used

today because of the ease of the spon-
giocavernosus shunt, involves anas-
tomosing the saphenous vein to the
ipsilateral proximal cavernosal
body.18 A summary of the efficacy
and reported postintervention impo-
tence as compiled by the AUA guide-
line panel on priapism is reported in
Table 3.1

Although proximal shunts have
reasonable efficacy for resolution of
the priapism, these interventions are
not only more time intensive and sur-
gically complex, but raise the poten-
tial for significant complications.
Anastomosis of the cavernosa to the
spongiosum has resulted in reports of
urethral fistulas and cavernositis.19

Likewise, draining the cavernosa via
the saphenous vein(s) has resulted in
pulmonary embolism.20 Recently, tun-
neling of the cavernosa from distal to
proximal has been suggested as a
method by which to increase the effi-
cacy of a distal shunt in cases of se-
vere edema and necrosis throughout
the corporal body.21 These authors de-
scribe a modification of the Ebbehøj
scalpel incision, the so-called T-shunt,
which is 2 incisions per corpora cav-
ernosa. A scalpel is inserted through
the glans penis, with 1 horizontal and
1 vertical incision made at the distal
end of each cavernosa in the shape of
a T. This is followed by insertion of a
20 to 24 Fr straight urethral sound or
dilator from the stab incision through
the cavernosum all the way proxi-
mally to the crura. In this way it is
presumed that flow from proximal to
distal in the cavernosa is facilitated,

increasing the likelihood that the en-
tirety of corpora cavernosa may be
drained via the distal shunt. The ulti-
mate goal of this or similar measures
is to avoid formal creation of a prox-
imal shunt.

Prevention
Given the morbidity of ischemic pri-
apism as it relates to fibrosis and
erectile dysfunction, much focus has
been placed on preventing future
episodes. This is particularly true as it
pertains to those with recurrent (ie,
stuttering) priapism. A number of sys-
temic therapies have been proposed,
including oral use of terbutaline,
digoxin, baclofen, and hormonal
agents. To date, evidence supporting
the use of these agents is limited to
case reports or small case series.
Terbutaline, a �-adrenergic agonist, is
the exception. Three randomized tri-
als have evaluated its efficacy in
achieving detumescence in men pre-
senting with pharmacologically in-
duced erections. Although its mecha-
nism of action is not clear, terbutaline
did demonstrate increased success
versus placebo in 2 of the 3 trials,
with detumescence rates ranging from
36% to 42%.22 Whether these results
would translate to those with recur-
rent or stuttering priapism remains to
be seen.

Estrogens, gonadotropin-releasing
hormone agonists (GnRH), and antian-
drogens are hormonal agents that
have been used in the treatment of re-
current priapism, particularly in those
patients with sickle cell disease. In a
randomized, controlled trial diethyl-
stilbestrol (DES) eliminated priapism
episodes in 9 patients initially ran-
domized to DES (4 patients) versus
placebo (5 patients, with crossover).23

Dosing varied per patient, ranging
from 5.0 mg orally daily to 2.5 mg
orally per week. Priapric attacks
recurred after cessation of DES in 5
of the 9 patients (55%). Given the

Table 3
Reported Summary of Efficacy of Proximal Shunts

Number of Number of
Type of Shunt Publications Patients Resolution Impotence

Cavernospongious shunt 69 142 77% 49%

Cavernosaphenous shunt 83 160 76% 52%
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increased risk of thromboembolic
events with long-term estrogen ther-
apy evidenced in the obstetrics-
gynecology literature (including
coronary artery disease and cere-
brovascular accidents), only short-
term use should be considered. With
regard to GnRH agonists, 2 case
reports describe the use of leuprolide
acetate.24,25 Monthly dosing of leupro-
lide acetate (7.5 mg intramuscular
[IM]) resulted in reduced episodes of
priapism. One of the 2 patients was
treated for 4 months without recur-
rence on cessation; the other recurred
after 1 year of therapy and elected to
continue with injections. Likewise, the
antiandrogen bicalutamide, an in-
hibitor of the androgen receptor, has
been reported to reduce priapism
episodes in those with recurrent pri-
apism  and sickle cell anemia.26 Initial
dosing of bicalutamide was 50 mg
orally daily, tapering to 1 tablet every
other day depending on frequency of
priapism episodes and development
of side effects (breast tenderness or
swelling). Relative to GnRH analogs,
libido and the ability to obtain a nor-
mal erection appear better preserved
with the use of this antiandrogen.

Several investigators, including Bur-
nett and colleagues, have proposed a
new therapy for recurrent priapism—
PDE5 inhibition. Although counterin-
tuitive, preliminary data from his
group support the use of chronic and
daily PDE5 inhibitors in reducing pri-
apism recurrences.27 How could a med-
ication designed to promote erections
assist in preventing its prescribed
effect? As described in their dysregula-
tory hypothesis, the structural and
molecular changes that occur within
the ischemic cavernosa may cause
alterations in endothelial nitric
oxide/cGMP signaling pathway.28 In
particular, decreased endothelial nitric
oxide bioavailability, via lower steady
state levels of cGMP, leads to down-
regulation of the set point of PDE5

function. As a result, neuronal stimu-
lation of the penis leads to levels of
PDE5 that are insufficient to degrade
cGMP, resulting in a prolonged erec-
tion. Continuous, long-term PDE5
inhibition thereby affects recurrent
priapism by re-establishing PDE5 reg-
ulatory control. These investigators
have reported the success of this
chronic PDE5 treatment in 7 patients.27

In patients for whom oral therapies
of any kind are not effective in reduc-
ing the priapism episodes, self-
administration of sympathomimetics

intracorporeally at the beginning of a
priapic episode is a treatment option.
Although not preventative, it does
decrease the time to, and associated
logistics of, seeking medical care with
each episode. For many patients, this
self-treatment with these vasocon-
strictors is similar to what impotent
patients use when they use intracor-
poreal vasoactive injections for the
treatment of their erectile dysfunction.

Nonischemic Priapism
Case 2
A 24-year-old Asian man without
significant past medical history
sustained a trauma to his pelvis while
skateboarding. Two weeks later he
presented to the emergency room
complaining of a persistent erection
over the past 24 hours. The erection
was not painful. Examination of the
penis revealed a partially rigid phallus
that was nontender to palpation. The
corpora cavernosa were partially
rigid. The corpus spongiosum and
glans penis were soft. Examination of
the perineum revealed bruising con-
sistent with the patient’s history of
trauma. Aspiration of the cavernosum
demonstrated bright red blood and a

normal arterial blood gas profile.
Color Doppler ultrasound demon-
strated flow within the cavernosal ar-
teries with an area of turbulent flow
within the right cavernosum consis-
tent with a cavernosal artery to sinus-
oid fistula.

Presentation, work-up, and diagno-
sis. As evident in Case 2, nonischemic
or high-flow priapism typically pre-
sents as a partially erect, nontender
erection. The disorder is a result of up-
regulated arterial inflow, often sec-

ondary to an arterial fistula within the
corpus cavernosum. The most common
etiology is trauma to the penis or per-
ineum; however, the duration of time
from trauma to presentation can be
quite variable. We have had patients
with recurrent high-flow priapism who
have refused intervention and con-
tinue years later to still have normal
on-demand erectile function. The ini-
tial work-up is the same as presented
previously for ischemic priapism, and
once again, the diagnosis of ischemic
priapism should not be rendered prior
to obtaining a cavernosal blood gas
and/or duplex ultrasound. Cavernosal
aspiration will demonstrate bright red
blood with subsequent laboratory
analysis confirming an arterial source
(Table 1). Color duplex ultrasound of
the penis and perineum (best per-
formed in dorsal lithotomy position)
will demonstrate normal to increased
flow within the cavernosal arteries. An
arterial fistula or pseudoaneurysm may
also be demonstrated.

Intervention. Nonischemic priapism
is not a surgical emergency. As the
erection is secondary to arterial in-
flow and there is no restriction in the

In patients for whom oral therapies of any kind are not effective in reduc-
ing the priapism episodes, self-administration of sympathomimetics intra-
corporeally at the beginning of a priapic episode is a treatment option.
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outflow of blood, the acidosis and hy-
poxia seen in ischemic priapism are
absent. Patients are thus at low risk
for permanent damage. Observation
will result in spontaneous resolution
in approximately 60% of patients,
and thus should be the initial man-
agement.1 Spontaneous resolution is
even more likely in those without an
underlying anatomic abnormality
such as a fistula or pseudoaneurysm.

For those patients with persistent
nonischemic priapism desiring inter-
vention, selective arterial emboliza-
tion has become the primary treat-
ment modality. A number of
absorbable materials (ie, autologous
blood clot and gelatin) and perma-
nent materials (ie, coils, polyvinyl al-
cohol, and acrylic glue) have been de-
scribed in the literature. Historically,
although rates of resolution were sim-
ilar between absorbable and perma-
nent materials (74% and 78%, respec-
tively), associated erectile dysfunction
was significantly higher in those
treated with permanent materials (5%
vs 39%, respectively).1 With the ad-
vent of more selective embolization
techniques, reported erectile dysfunc-
tion rates have begun to decrease. Ad-
ditionally, permanent materials such
as microcoils may be a useful adjunct
in those situations where emboliza-
tion with an absorbable material does
not have a durable effect,29 but in our

opinion these permanent products
should only be used as a last resort
and where the patient has been given
informed consent as to the probability
of permanent erectile dysfunction.

Note that, other than the initial aspi-
rate for blood gas analysis, interven-
tions such as aspiration/irrigation, in-
jection of sympathomimetics, and the

creation of shunts are not warranted in
nonischemic priapism. Occasionally,
however, a high-flow priapism will be
so severe that the inflow of blood is so
much greater than the inability of the
corpora to drain, that some patients
may present with a picture of a rigid
penis. In this situation, which is rare,
aspiration of the corpora may be insti-
tuted. We have also seen a case where
we have converted an ischemic pri-
apism to a high-flow priapism presum-
ably due to an injury to a cavernosal
artery secondary to the irrigating nee-
dle used during the treatment of the
ischemic priapism.

Conclusions
Although the initial evaluation of
both types of priapism is similar, the
pathophysiology and intervention

differ for each, thus necessitating
proper diagnosis. An important consid-
eration when distinguishing between
the 2 types of priapism is the sequelae
of fibrosis and erectile dysfunction
more often associated with ischemic
priapism. As knowledge of the molec-
ular and cellular processes involved
with priapism evolves, it is expected

that the therapeutic options will simi-
larly be refined to not only reduce the
immediate clinical condition but also
to prevent or reduce the incipient fi-
brosis and smooth muscle dysfunction
that may accompany the disorder.

References
1. Montague DK, Jarow J, Broderick GA, et al.

American Urological Association guideline on
the management of priapism. J Urol. 2003;170:
1318-1324.

2. Berger R, Billups K, Brock G, et al. Report of the
American Foundation for Urologic Disease
(AFUD) Thought Leader Panel for evaluation and
treatment of priapism. Int J Impot Res. 2001;
13(suppl. 5):S39-S43.

3. Hinman F, Jr. Priapism; reasons for failure of
therapy. J Urol. 1960;83:420-428.

4. Spycher MA, Hauri D. The ultrastructure of the
erectile tissue in priapism. J Urol. 1986;135:
142-147.

5. Juenemann KP, Lue TF, Abozeid M, et al. Blood
gas analysis in drug-induced penile erection.
Urol Int. 1986;41:207-211.

Main Points
• Priapism is defined as a persistent penile erection continuing beyond or unrelated to sexual stimulation. When an erection lasts

longer than 4 hours, it is considered priapism and warrants evaluation and possible treatment. Although the initial evaluation of
both types of priapism is similar, the pathophysiology and intervention differ for each, thus necessitating proper diagnosis.

• Ischemic priapism (“low flow”) is primarily a disorder of the venous outflow and/or stasis. Nonischemic (“high flow”) is a disor-
der of arterial inflow. An important consideration when distinguishing between the 2 types of priapism is the sequelae of fibro-
sis and erectile dysfunction more often associated with ischemic priapism.

• For diagnosis of ischemic priapism, emergent intervention is required with the predominant course to achieve smooth muscle
constriction via corpora cavernosal aspiration/irrigation with concomitant use of a sympathomimetic agent. In the event that
aspiration fails, surgical intervention may be required utilizing distal or proximal shunts.

• Nonischemic priapism is not a surgical emergency. Observation will result in spontaneous resolution in 60% of patients; for
patients who require intervention, selective arterial embolization is the primary treatment modality. 

Other than the initial aspirate for blood gas analysis, interventions such as
aspiration/irrigation, injection of sympathomimetics, and the creation of
shunts are not warranted in nonischemic priapism.

9a. RIU0457_03-16.qxd  3/16/10  9:33 PM  Page 62



Therapeutic Options for Priapism

VOL. 12 NO. 1  2010    REVIEWS IN UROLOGY    63

6. Broderick GA, Harkaway R. Pharmacologic 
erection: time-dependent changes in the 
corporal environment. Int J Impot Res. 1994;6:
9-16.

7. Kim NN, Kim JJ, Hypolite J, et al. Altered con-
tractility of rabbit penile corpus cavernosum
smooth muscle by hypoxia. J Urol. 1996;155:
772-778.

8. Saenz de Tejada I, Kim NN, Daley JT, et al. 
Acidosis impairs rabbit trabecular smooth
muscle contractility. J Urol. 1997;157:722-726.

9. Moon DG, Lee DS, Kim JJ. Altered contractile
response of penis under hypoxia with metabolic
acidosis. Int J Impot Res. 1999;11:265-271.

10. Liu SP, Mogavero LJ, Levin RM. Correlation of
calcium-activated ATPase activity, lipid peroxi-
dation, and the contractile response of rabbit
corporal smooth muscle treated with in vitro is-
chemia. Gen Pharmacol. 1999;32:345-349.

11. Muneer A, Cellek S, Dogan A, et al. Investigation
of cavernosal smooth muscle dysfunction in low
flow priapism using an in vitro model. Int J
Impot Res. 2005;17:10-18.

12. Bosch RJ, Benard F, Aboseif S, et al. Penile 
detumescence: characterization of three phases.
J Urol. 1991;146:867-871.

13. Ebbehøj J. A new operation for priapism. Scand
J Plast Reconstr Surg. 1974;8:241-242.

14. Winter CC. Cure of idiopathic priapism: new pro-
cedure for creating fistula between glans penis
and corpora cavernosa. Urology. 1976;8:389-
391.

15. Ercole CJ, Pontes JE, Pierce JM, Jr. Changing
surgical concepts in the treatment of priapism. J
Urol. 1981;125:210-211.

16. Stein RJ, Patel AS, Benoit RM. Treatment of
postpriapism erectile dysfunction by closure of
persistent distal glans-cavernosum fistulas 5
years after shunt creation. Urology. 2005;65:592.

17. Quackels R. Treatment of a case of priapism by
cavernospongious anastomosis [in French]. Acta
Urol Belg.1964;32:5-13.

18. Grayhack JT, McCullough W, O’Coner VJ Jr,
Trippel O. Venous bypass to control priapism. In-
vest Urol. 1964;1:509-513.

19. De Stefani S, Savoca G, Ciampalini S, et al. Ure-
throcutaneous fistula as a severe complication of
treatment for priapism. BJU Int. 2001;88:642-
643.

20. Kandel GL, Bender LI, Grove JS. Pulmonary em-
bolism: a complication of corpus-saphenous
shunt for priapism. J Urol. 1968;99:196-197.

21. Brant WO, Garcia MM, Bella AJ, et al. T-shaped
shunt and intracavernous tunneling for 
prolonged ischemic priapism. J Urol. 2009;181:
1699-1705.

22. Muneer A, Minhas S, Arya M, Ralph DJ. Stutter-
ing priapism—a review of the therapeutic options.
Int J Clin Pract. 2008;62:1265-1270.

23. Serjeant GR, de Ceulaer K, Maude GH. Stilbo-
estrol and stuttering priapism in homozygous
sickle-cell disease. Lancet. 1985;326:1274-1276.

24. Levine LA, Guss SP. Gonadotropin-releasing
hormone analogues in the treatment of sickle
cell anemia-associated priapism. J Urol. 1993;
150:475-477.

25. Steinberg J, Eyre RC. Management of recurrent
priapism with epinephrine self-injection and
gonadotropin-releasing hormone analogue. J Urol.
1995;153:152-153.

26. Dahm P, Rao DS, Donatucci CF. Antiandrogens in
the treatment of priapism. Urology. 2002;59:138.

27. Burnett AL, Bivalacqua TJ, Champion HC, et al.
Feasibility of the use of phosphodiesterase type 5
inhibitors in a pharmacologic prevention pro-
gram for recurrent priapism. J Sex Med.
2006;3:1077-1084.

28. Champion HC, Bivalacqua TJ, Takimoto E, et al.
Phosphodiesterase-5A dysregulation in penile
erectile tissue is a mechanism of priapism. Proc
Natl Acad Sci U S A. 2005;102:1661-1666.

29. Liu B, Xin Z, Zou Y, et al. High-flow priapism:
superselective cavernous artery embolization
with microcoils. Urology. 2008;72:571-574.

9a. RIU0457_03-16.qxd  3/16/10  9:33 PM  Page 63


	9a. RIU0457_03-16.pdf



