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ABSTRACT
Objective: Ischaemic priapism is a rare condition characterised by little or no cavernosal blood flow, pain 
and rigidity of the penis. Immediate intervention is required to restore blood flow, prevent necrosis and erec-
tile dysfunction. This review was conducted to determine the best course of treatment and identify areas in 
current guidelines to which improvements could be made.
Material and methods: PubMed, Ovid, MEDLINE (1946- December 2016) and the Cochrane Library 
were searched as sources for literature. Key studies in each of the areas of management were identified and 
analysed.
Results: A total of 45 articles were reviewed. The first step in treatment should be aspiration of corporeal 
blood. Further studies are needed to make firm recommendations as to whether irrigation should follow, 
as currently literature is inconclusive. If this fails to cause detumescence, sympathomimetics should be 
injected. The sympathomimetic of choice is phenylephrine as it is effective, specific and causes minimal 
cardiovascular side effects. It should be injected at a concentration of 100-500 μg/mL, with 1 mL being 
injected every 3-5 minutes for up to an hour (maximum 1mg in an hour). Surgical shunting is the next step, 
except in the cases of delayed priapism (48-72 hours duration) where immediate penile prosthesis insertion 
may be considered more appropriate. Distal shunts should be performed first, followed by proximal ones to 
minimise damage leading to erectile dysfunction. There exists little evidence recommending one shunting 
procedure over another. The final intervention is insertion of a penile prosthesis. Literature suggests that an 
inflatable prosthesis inserted immediately will yield the greatest patient satisfaction.
Conclusion: A review of the literature has highlighted areas in which further research needs to be done to 
make conclusive recommendations, including whether irrigation should accompany aspiration and efficacy 
of shunting procedures. Further studies are required to ensure that patients receive the treatment most likely 
to cause detumescence and maintain erectile function. 
Keywords: Ischaemic; penis; priapism.

Introduction

Priapism is a rare condition defined as an erec-
tion that is unrelated to, or persists after, sexual 
stimulation, continuing longer than 4 hours. 

[1,2] There exist 3 types of priapism: ischaemic 
(low-flow), non-ischaemic (high-flow) and 
stuttering (recurrent) priapism. The aetiology 
and classification of priapism determines how 
it should be treated.[3]

Ischaemic priapism is characterised by little 
or no cavernosal blood flow, pain and rigidity, 
with the features of compartment syndrome. It 
is a medical emergency and treatment should 
commence within 4 hours to preserve erectile 
function.[4] Stuttering priapism is a reoccurring 
form of ischaemic priapism. Non-ischaemic 
priapism is characterized by unregulated cav-
ernosal blood flow, the absence of pain and, 
often, only a partially erect penis.[1] It is not an 

emergency, not requiring immediate treatment 
and may resolve spontaneously. 

Ischaemic priapism, accounting for 95% of 
cases, will be the focus of this review.[2] Man-
agement of priapism has three main aims: to 
restore normal cavernosal blood flow, preserve 
erectile function and avoid fibrosis of caver-
nosal tissues.[5] Success of treatment is usually 
determined by how quickly detumescence is 
achieved to preserve future erectile function.

The American Urology Association (AUA) and 
the European Association of Urology (EAU) 
have published guidelines on the best course 
of treatment of ischaemic priapism.[1,6] Both 
recommend a stepwise escalation of treatment 
beginning with aspiration (with or without ir-
rigation), then injection of sympathomimetics, 
followed by surgical shunting and finally inser-
tion of penile prostheses. The recommenda-



tions differ and so the literature has been reviewed in conjunc-
tion with these guidelines to assess the best course of treatment.

Material and methods

The electronic databases PubMed, Ovid MEDLINE (1946-De-
cember 2016) and the Cochrane Library were searched as 
sources for literature. The search was limited to the English 
language. Suitable abstracts and full papers were reviewed 
to identify appropriate studies for inclusion in this narrative 
review. Keywords searched for included “priapism”, “isch-
aemic” and “treatment”. 

Results and discussion

Incidence
Ischaemic priapism has an incidence between 0.34-1.5 per 
100,00 person years.[7,8] However, incidence is markedly elevat-
ed in certain subgroups, particularly those with haematological 
abnormalities. Notably, those with sickle cell anaemia have an 
incidence rate of 3.6%, in those younger than 18 years old, and 
42% in those older than 18 years old.[6,9]

Aetiology
There are various identifiable causes of priapism, however the 
majority of cases are idiopathic. Leading known causes are al-
cohol and drug abuse (21%), perineal trauma (12%) and Sickle 
Cell Disease (11%).[10] Common causes of priapism are sum-
marised in Table 1.[1,10-15]

Diagnosis
Diagnosis should be made as soon as possible after presentation; 
positive outcomes and future erectile function are closely related 
to the duration of tumescence. Often a diagnosis of priapism is 
self-evident and can be deduced from a brief history and ex-
amination. However, it is essential to discern between ischaemic 
and non-ischaemic priapism, as they require considerably differ-
ent treatment strategies.[1,6] 

A comprehensive history should include the duration of the 
erection, the circumstances under which it arose, whether there 
is any associated pain and if the patient is taking any medication. 
Any history of priapism should be identified.[16] 

A physical examination of the penis should be performed to 
ascertain whether it is fully erect (as in ischaemic priapism) 
or partially erect (as in non-ischaemic priapism). Penile blood 
gases are vital for discriminating between the two types, with 
ischaemic priapism giving rise to acidotic, hypoxic, hyper-
carbic cavernous blood gases (pH≤ 7.25, pO2 < 30 mmHg, 
pCO2>60 mmHg).[1,11] These blood gases arise due to a build 
up of deoxygenated blood in the corpora cavernosa. This build 

up occurs as persistent relaxation of corporeal smooth muscle 
causes compression of the subtunical veins, which prevents 
outflow of deoxygenated blood via sinusoids. Consequently, 
intracorporeal pressure is increased to above the mean arterial 
pressure, compressing the cavernosal arteries and preventing 
arterial blood flow.[17] Perineal examination should also be per-
formed to exclude any evidence of perineal trauma leading to 
non-ischaemic priapism.

EAU guidelines suggest a penile doppler ultrasound to observe 
if penile blood flow is normal, and increased at the site of the fis-
tula, as in non-ischaemic priapism, or decreased as in ischaemic 
priapism.[6]

Both the AUA (Table 2) and EAU (Figure 1) have outlined the 
diagnostic differences between ischaemic and non-ischaemic 
priapism.[1]

Conservative treatments  
In the past, it has been recommended that conservative, non-
medical treatments be the first line in management of priapism. 
However, due to a lack of evidence supporting their efficacy and 
the importance of resolving priapism promptly, these conserva-
tive treatments should be omitted. Conservative treatments that 
have been shown to be ineffective include applying heat packs 
or warm water, aerobic exercise and ejaculation.[6,9] It should 
also be noted that former treatments of applying cold water, ice 
packs and cold-water enemas can  exacerbate priapism.[9] This 
may be counterintuitive to the lay population and should be 
made known to those at high risk, such sickle cell patients. 

Table 1. Common known causes of priapism

Perineal Trauma[10] 

Neurogenic Disorders (E.g. cauda equina, spinal cord injury)[11,12]

Haematological Disorders (E.g. Sickle Cell Disease, thalassaemia)[10]

Tumours[13] 

Medications (E.g. vasoactive erectile agents, α-receptor 
antagonists, anticoagulants)[11,14]

Recreational Drugs (E.g. alcohol, marijuana, cocaine)[11] 

Toxin Mediated Infections (E.g. Scorpion sting, malaria)[11] 

Penile Tattooing[15] 

Acute Infections[1] 

Metabolic disorders (E.g. amyloidosis, diabetes)[11] 

Shows some of the causes of priapism identified in the literature.
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Aspiration
It is widely agreed that the first line of therapy should be aspira-
tion, with or without irrigation.[1,6,11,18,19] The aim of aspiration is 
to relieve pressure in the corpora cavernosa in order to promote 
normal intracavernosal blood flow. Aspiration is contraindicated 
in patients with uncontrolled bleeding disorders or overlying 
cellulitis.

Local anaesthetic (e.g. 1% lidocaine) should be administered 
prior to aspiration. It is then suggested that a 23-30G needle or 
16-18G wide-bore butterfly[6] is inserted perpendicularly into the 
base of the corpora cavernosa. Aspiration should then be per-
formed using a 10 mL syringe attached to the 3-way stopcock 
until bright red arterial blood is obtained.[20] Following aspira-
tion, the puncture site should be compressed to prevent haema-
toma formation.

Once aspirated, the EAU recommends that the corpora cav-
ernosa be irrigated with 0.9% saline as the next step in the 
escalation of treatment.[6,11] However, the AUA makes no 
such recommendation, as the panel concluded that there is 
no real difference in resolution rates with or without irriga-
tion.[1] There is an absence of studies comparing resolution 
rates with or without irrigation. Consequently, due to the lack 
evidence, it is difficult to conclude whether or not irrigation 
is beneficial. 

Overall, aspiration has been found to yield a 36% resolution 
rate.[1] Hence, it is likely that treatment will need to be escalated 
to injection of sympathomimetics. 

Sympathomimetics
Phenylephrine is the sympathomimetic of choice for treating 
priapism.[1,6,11,17] As an α1-adrenergic receptor agonist, phenyl-
ephrine causes α-mediated vasoconstriction within the corpora 
cavernosa. Due to its specificity, phenylephrine has minimal 
cardiac side effects, which may include tachycardia, palpations 
and hypertension. This makes it the preferential choice over 
less specific sympathomimetics of comparable efficacy, such as 
adrenaline, which activates both α and β-receptors. Other ef-
fective sympathomimetics include etilefrine, noradrenaline and 
metaraminol.[6,20,21]

Injection of phenylephrine in conjunction with aspiration (with 
or without irrigation) has been found to be effective in 81% of 
patients, whereas injection of phenylephrine alone has demon-
strated 58% efficacy.[1] These results support use of sympatho-
mimetic following aspiration as suggested by the EAU and AUA 
guidelines.

Sympathomimetics should be administered by inserting a 19G 
needle into the lateral aspect of one corpora cavernosa and in-
jecting 1 ml phenylephrine, that has been diluted in normal sa-
line at a ratio of 100-500 μg/mL.[6,17] Injections can be repeated 
every 3-5 minutes until detumescence occurs, with a maximum 
of 1mg administered within one hour.[6] For children and patients 
with high cardiovascular risk more conservative doses are rec-
ommended. Patients should be observed for side effects such as 
tachycardia and palpitations. Electrocardiogram and blood pres-
sure monitoring are recommended in high cardiovascular risk 
patients.[1] Research has found that if sympathomimetics were 
to resolve priapism they would do so within an hour.[21] After 
this time sympathomimetics are deemed to be unsuccessful and 
treatment should be further escalated.[1,6] Failure of sympatho-
mimetics may also be due to smooth muscle paralysis caused by 
compartment metabolic syndrome (such as hypoxia, glucopenia 
and acidosis).

An in vitro study has shown that increasing the dose of phenyl-
ephrine is unlikely to increase resolution rates. It demonstrated 
that a failure to respond to both recommended and high doses of 
phenylephrine usually suggests that apoptosis of smooth mus-
cles cells has occurred. Hence, it is not advisable to increase the 
dose of phenylephrine as it will not increase resolution rates and 
will increase the likelihood of cardiovascular side effects.[22]

A recent study investigated whether a transient shunting tech-
nique would be appropriate to replace aspiration and injection 
of sympathomimetics.[18] Blood was shunted from the corpora 

Table 2. Diagnostic differences in ischaemic and non 
ischaemic priapism

Ischaemic 
priapism

Non-ischaemic 
priapism

Corpora cavernosa fully rigid
Usually 
present

Seldom pre-
sent

Penile pain
Usually 
present

Seldom 
present

Abnormal cavernous blood gases
Usually 
present

Seldom 
present

Blood abnormalities and 
haematological malignancy

Sometimes 
present

Seldom pre-
sent

Recent intracavernous vasoactive 
drug injections

Sometimes 
present

Seldom 
present

Chronic, well-tolerated 
tumescence without full rigidity

Seldom 
present

Usually 
present

Perineal trauma 
Seldom 
present

Sometimes 
present

Shows diagnostic differences in signs and symptoms between ischaemic and 
non-ischaemic priapism as outlined by the AUA[1]
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cavernosa into the glans penis using 2 needles and external tub-
ing. This procedure proved inferior to current practices achiev-
ing detumescence in 67% patients, compared to 81%[1] in pa-
tients with aspiration and sympathomimetics. However, it may 
provide an alternative treatment option for patients with high 
cardiovascular risk, for whom sympathomimetics are likely to 
cause complications.

A suggested sympathomimetic therapy for stuttering priapism 
is self-injection of metaraminol, an α1-receptor agonist, which 
also has low β-agonist effects.[23] As metaraminol is low acting 
and highly specific it is considered safe for self-injection. For 
patients with stuttering priapism, who are able to inject them-
selves, this course of treatment could prevent trips of hospital 
during episodes and reduce the duration of ischemia, thereby 
minimising cavernosal damage.

Surgical shunting
If sympathomimetics fail, treatment should be escalated to surgical 
shunting. There are 4 categories of shunt that can be performed: 
percutaneous distal (corpora-glandular), open distal (corpora-glan-
dular), open proximal (corporospongiosal) and venous shunts. 

There is a lack evidence recommending one shunting procedure 
over another. Both the AUA and the EUA recommend a stepwise 
escalation of shunting procedures, beginning with less invasive 

procedures with lower rates of complications and then moving 
onto more invasive techniques, beginning with distal and then 
escalating to proximal shunting if necessary.[1]

It is recommended to perform distal shunting first. Although 
proximal shunts have higher resolution rates than distal shunts, 
they also have higher rates of resulting erectile dysfunction, 
hence more conservative distal shunts are recommended first.[1] 
It must be noted, that the increased rates of erectile dysfunction 
associated with proximal shunting may be linked to the duration 
of  priapism or the selection of patients, and not the procedure 
itself. 

Types of distal shunts include Winter’s shunt[24], Ebbehoj’s pro-
cedure[25], T shunt[26], and Al-Ghorab’s shunt (and its modified 
form, the snake manouveur) (Table 3).[24,26-30] 

In comparing studies it can be observed that Winter’s shunt has 
a notably lower resolution rate that other types of distal shunt, 
with a 66% resolution rate as compared to 74% in Al-Ghorab’s 
and 73% in Ebbehoj’s shunts.[1,31] Consequently, Winter’s shunt 
should not recommended over other distal shunt despite being 
reasonably simple and non-invasive. In distal shunting, surgeons 
should use their discretion and experience to choose from a T-
shunt, Al-Ghorab’s and Ebbehoj’s shunts, due to a lack of con-
clusive studies. 

Figure 1. Differential diagnosis of priapism as detailed by the EAU. The characteristic diagnostic differences between ischaemic 
and high-flow priapism are detailed in three diagnostic categories: history, penile blood gas analysis and penile Doppler scan[6] 

Prolonged erection 
for ≥4 hours

Normal blood 
flow, may be 
turbulent at 
fistula

Bright red 
blood, arterial 
blood gas 
values

Perineal 
trauma; 
painless; 
fluctuating 
erection

Low or no 
blood flow

Dark Blood, 
hypoxia, 
hypercapnia, 
acidosis

Painful, 
rigid 
erection

History HistoryPenile blood
gas analysis

Penile blood
gas analysis

Penile
Doppler Scan

Penile
Doppler Scan

High Flow PriapismIschaemic Priapism
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It may also be noted that adaptations of both the T-shunt and 
Al-Ghorab’s procedure have been developed. “Tunnelling” in 
the T-shunt and “the snake manoeuver” in Al-Ghorab’s both 
use dilators to physically remove deoxygenated blood from the 
corpora cavernosa, showing resolution rates of 100% in both 
techniques.[5,27,29]  As with all shunting procedures, the duration 
of priapism affects resolution rates; the sooner a shunting pro-
cedure is attempted the greater the efficacy. Hence, it is hard 
to compare resolution rates of these adapted shunts with other 
types due to variation in duration of priapism, as well as lim-
ited sample size.[5]

Should distal shunting fail to resolve priapism, the AUA recom-
mends that treatment should be escalated to a proximal shunt, 
where blood is drained from the corpora cavernosa into the cor-
pus spongiosum, such as a Quackel’s or Sacher shunt.[1] Again, 

there exists a shortage of evidence demonstrating the efficacy 
of these shunts. Recommendations from the AUA were made 
based on panel consensus and do not favour one shunt procedure 
over another.

If the proximal shunting fails it is recommended by the AUA 
that a venous shunt be performed, such as a Grayhack or Barry 
shunt.[1]  In this type of shunting blood is drained for the corpora 
into the saphenous (Grayhack’s)[32] or superficial/deep dorsal 
veins (Barry’s).[33] These treatments are a last resort before the 
insertion of penile prostheses.

In the limited studies comparing the outcomes of shunting proce-
dures there exists little conclusive evidence. Furthermore, whilst 
many studies demonstrate the efficacy of certain techniques,[26,34] 
few directly compare procedures and comparative studies that do 
exist yield inconclusive results.  For example, a study compar-
ing shunting procedures found Grayhack’s had the best outcomes, 
however due to patient heterogeneity it was not possible to reach 
firm conclusions.[32] Larger studies of comparable patients are re-
quired to make conclusive recommendations on the most effec-
tive shunting procedure for a given duration of priapism.

Penile prostheses
The EAU recommends the prompt insertion of penile prostheses 
in episodes of priapism >36 hours, as these usually result in per-
manent erectile dysfunction and penile deformity, and shunting 
surgery is of no benefit.[6,35] Some research has suggested that 
even though priapism may be resolved by more conservative 
treatments, after 24 hours of duration histological changes, like 
interstitial oedema, have begun to occur and there has been a 
loss of erectile function.[36] After 48 hours, smooth muscle ne-
crosis begins and it has been suggested by Zacharakis et al.[37] 
that the best course of action after this time is to insert a penile 
prosthesis to maintain erectile function.

The success of penile prostheses is usually determined by pa-
tient satisfaction rates, which are generally high when complica-
tions are avoided. Major complications are found in 4% of cases 
and may include infection, mechanical failure and erosion.[38]

Penile prostheses can be either inflatable and malleable. Many 
makes and models of both types exist, with their own success 
rates.[39] Inflatable prostheses have two cylinders that are insert-
ed into the body of the penis and a reservoir inserted into the 
scrotal sac. Erections are achieved by manual compression of 
the reservoir and fluid is transferred into the cylinders inflating 
them. Malleable prostheses are inserted in similar manner, with 
2 semi rigid cylinders inserted into the body of the penis, but 
differ in that an individual is able to manipulate the penis into an 
erect state; there is no fluid reservoir. The penis is always erect, 
but can be orientated differently.[40]

Table 3. Summary of distal shunting procedures and 
how they are performed

Winter’s Shunt A Travernol needle is used 
to form a fistula between 

the glans penis and corpora 
cavernosa[24] 

Ebbehoj’s Procedure A scalpel is laterally inserted 
into the glans penis piercing 
one or both of the corpora 

cavernosa[28]

T-shunt A 10 blade is inserted into 
the glans penis lateral to 

the external urethral meatus 
and rotated 90 degrees. 

Deoxygenated blood is then 
“milked” out[26,29]

Al-Ghorab’s shunt A 2 cm incision is made on 
the dorsum of the penis 1 cm 
distal to the coronal sulcus 

and a circular core of tunica 
albuginea approximately 

5mm diameter is removed.
[27,30] The Burnett snake 

maneuverer modification 
involves cannulating a 7/8 
Heger through the removed 

tunica albuginea to the 
proximal limit of the corpora 

cavernosa. The dilator is 
then removed and the penis 

is compressed to remove 
stagnant blood.

A brief overview of the procedural differences in the different types of distal 
shunts
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A comparison of malleable and inflatable prostheses has shown 
that malleable prostheses are surgically easier, cheaper and 
less likely to fail mechanically.[41] Malleable prostheses tend to 
function more effectively as in some cases, due to fibrosis of 
tissues, inflatable prostheses are not able to overcome corpo-
real rigidity.[42] However, satisfaction rates have been found to 
be higher in inflatable prostheses than in malleable ones, most 
likely because inflatable prostheses give the patient the option 
of choosing when the penis is erect and are more aesthetically 
pleasing.[40] If feasible, inflatable prostheses should be recom-
mended over malleable ones as new technology, and more 
recent prostheses, can aid in over coming corporeal fibrosis 
and patient satisfaction should be a main consideration when 
administering treatment.

Whilst in cases of ischaemic priapism, inflatable prostheses have 
been suggested to be the best choice, it has been shown that in-
sertion of a malleable prosthesis could a cost effective measure 
to treat stuttering priapism.[43] Malleable prostheses have been 
found to resolve refractory priapism and, in long-term cases, 
be cost effective, resource effective and reduce hospital admis-
sions. However, as the study conducted focused on cost-effec-
tiveness, it is difficult to tell whether this strategy would be the 
best course of action for the patient in terms of satisfaction and 
penile function. Furthermore, it did not comment on whether 
inflatable prostheses would also be suitable and cost effect. As 
these have been shown to yield higher patient satisfaction rates 
than malleable ones, further studies investigating the cost ef-
fectiveness of inflatable prostheses as a treatment for stuttering 
priapism may be advisable.

Early prosthesis insertion when other strategies of management 
have failed, has been shown to yield higher rates of success and 
patient satisfaction than delayed insertion, with minimal compli-
cations.[44] It also resolves the issue of priapism itself. Early in-
sertion has been found to be procedurally easier than delayed in-
sertion as delayed insertion allows further fibrosis to take place.
[2,35] Further advantages include reduced major scarring, lower 
risks of complications (e.g. infection or urethral injury) and less 
penile shortening. Prompt insertion has been found to yield a 
96% satisfaction rate and capacity to have sexual intercourse. 
Conversely, delayed insertion leads to 60% satisfaction, primar-
ily due to penile shortening and the inability of some patients to 
have penetrative sexual intercourse.[2] 

A novel technique suggested in a 2015 study was the early in-
sertion of a malleable prosthesis for a 3 month period and then 
exchanging the prosthesis for an inflatable one.[37] By inserting 
a malleable prosthesis immediately penile length was main-
tained and procedural difficulties that accompany insertion of 
an inflatable prosthesis were avoided. Changing the prosthesis 
at 3 months allowed upsizing of the cylinders and consequently 

an increase in penile length. The long-term maintenance, and 
in some cases, increase of penile length, as well as the other 
functional and cosmetic benefits of inflatable prosthesis, lead to 
increased patient satisfaction rates. This strategy could offer a 
new way of maintaining penile length with a technically simpler 
initial surgery, which make the subsequent insertion of an in-
flatable prosthesis easier. A potential limitation to this treatment 
strategy is that some patients may be adverse to a second surgery 
and would prefer to continue with a malleable prosthesis.

Conclusion

As a medical emergency, ischaemic priapism requires efficient 
diagnosis and immediate treatment. Future erectile function is 
dependent on quick resolution and once a diagnosis is made 
treatment should begin in a stepwise manner.

The first step should be aspiration, with or without irrigation. 
Further research needs to be done to establish the benefits of 
irrigation. If aspiration fails, injection of phenylephrine is rec-
ommended, followed by surgical shunting. It is recommended to 
begin with distal shunting and then escalate to proximal shunt-
ing, however evidence for the benefits of this strategy is limited. 
Comparative studies on resolution rates of each type of shunt are 
necessary to make conclusive recommendations.

Finally, a penile prosthesis should be inserted. Literature in-
dicates that inflatable prostheses inserted immediate yield 
maximum patient satisfaction, despite increased risk of com-
plications compared to malleable prostheses. However, com-
plications can be minimised by new technologies and increased 
surgical skill.

Guidelines from the AUA and EAU mean current management 
of priapism is based partly on consensus of expert panels rather 
than clinical evidence. Further research into the areas highlight-
ed would be beneficial to give support to these methods of man-
agement, and could improve patient outcomes.
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