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DEFINITION

Priapism is a state of penile erection not related to sexual stimulus or persisting beyond a sexual 
stimulus/after sexual release. Priapism is a urologic emergency that requires urgent treatment, since 
the severity of the long term consequences are in direct proportion to the duration of the priapism 
condition. The longer the time of the hemodynamic disorders, the more severe the long term com-
plications,  such as cavernous ®brosis and erectile dysfunction.

Priapism incidence
Clinical experience have pinpointed two age-related peaks of incidence:
· 5-10 years of age (falciform anemia, neoplasms);
· 20-50 years of age (iatrogenic, idiopathic priapism).
Priapism frequently occurs during nocturnal penile tumescence when the smooth muscle is relaxed 
and the venous channels are compressed (see Chapter on erectile pathophysiology). Some cases 
manifest after prolonged sexual activity, insect bites, or use of drugs.

CLASSIFICATION

From a clinical and hemodynamic viewpoint, priapism can be classi®ed as follows:
· low ¯ow priapism (ischemic, related to stasis). Mostly occurring after Intracavernous Vasoactive 

Injection (ICI), this condition requires emergency urological treatment;
· high ¯ow priapism. Mostly occurring after perineal trauma.

Low ¯ow priapism
Low ̄ ow priapism was more frequently encountered until a few years ago, when intracavernous ad-
ministration of vaso-active substances for treatment of erectile dysfunction (ICI) was more common.
Other conditions that are associated with stasis priapism, especially in a pediatric age, are falcifor m 
anemia (in which the hemolytic crisis produce a blockade of venous ¯ow inside the corpus caverno-
sum), neurological dysfunction, and rarely, extragenital tumors metastasizing to the cavernous bodies.
Even some drugs have been correlated with ischaemic priapism such antihypertensive, antidepres-
sive and anxiolytic agents.
Finally, priapism related to abuse of hormones, cocaine, and alcohol has been described.

Etiology of low-¯ow priapism:
· primary (idiopathic);
· secondary:
 falciform anemia;
 drugs and alcohol;
 neurological disorders;
 metastases to the penis.
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Drugs and low ¯ow priapism:
· antihypertensive (hydralazine, guanethidine, prazosin);
· antidepressives (trazodone, ¯uoxetine, seratraline, lithium);
· antipsychotics-tranquilizers-anxiolytics (clozapine);
· psychotropic agents (chlorpromazine)-alpha adrenergics (prozosine);
· hormones-anticoagulants, illegal substances (cocaine)-alcohol.
Pharmacological effects: alpha-adrenergic receptor blockade; stimulation of serotonergic receptors 
2C/1D; diffuse venous occlusion.

Pathogenesis of low-¯ow priapism
Whatever the cause, low-¯ow priapism has a common pathogenic mechanism: a state of local hy-
poxia associated with acidosis leads to an initial areolar edema with functional blockage of both 
cavernous in¯ow and cavernous out¯ow resulting in venous stasis:
· hypoxia;
· edema;
· blockage of venous ¯ow;
· venous stasis.

FIGURE 1
When erection is prolonged, the cavernous high blood pressure combined with the in¯ow-out¯ow reduction, change 
progressively from a physiological state to a pathological state.

FIGURE 2A-B-C 
A. Prolonged erection leads to progressive anoxia, acidosis, areolar edema. This is due to the insuf®cient arterial ¯ow com-
bined with venous stasis. B. After a variable time, a prolonged erection impacts hemodynamic conditions, becomes patho-
logical and irreversible, and ischemic priapism (stasis priapism) ultimately fully develops. C. Arterial blood gas analyses in 
presence of ischemic priapism demonstrate hypoxia, acidosis, while normal parameters relate to physiological erection.

A B C

These conditions are more likely to occur during night-time sleep hours, and in such cases physiolog-
ical erections of the REM phase can be transformed into a pathological state of prolonged erection 
(so-called ªintermittent nocturnal priapismº) until a state of priapism is reached. If ischemic priapism 
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is not treated promptly, the interstitial edematous state progresses to necrosis of smooth muscle cells 
with complete ®brous degeneration of erectile tissue and irreversible erectile dysfunction.

Late sequelae of low-¯ow priapism
Inveterate priapism Interstitial trabecular edema micronecrosis and ®broblastic activation ®brosis of 
erectile tissue erectile dysfunction.

High-¯ow priapism
High-¯ow priapism is less frequently encountered, and is caused by trauma in the perineal area 
with lesion of the cavernous artery and creation of a ®stula inside the corpus cavernosum.
Continuous arterial ¯ow inside the cavernous sinusoids is no longer controlled and brings about a 
state of permanent tumescence that alternates with moments of penile rigidity.

Etiology and pathogensis of high-¯ow priapism
Traumatic lesion to the cavernous artery inside the corpus cavernosum associated with unregulated 
continual ¯ow inside the cavernous sinusoids (Fig. 3).

FIGURE 3
Perineal trauma inside the cavernous bodies may cause damage to the cav-
ernous artery and result in the development of arterovenous ®stulas.

In the absence of a traumatic event, the cavernous ®stula can be caused by an acute or chronic 
condition in the genital area (e.g. prostatitis, urethritis, cavernositis).
High-¯ow priapism is not uncommon in amateur cyclists following a particularly stressful workout.
Chronic microtrauma in the perineal area can be caused by contact with the seat of the bicycle 
leading to the formation of a cavernous ®stula (Fig. 4). 

FIGURE 4
Prolonged contact with the bicycle seat can cause microtrauma and lesion of cavernous artery.



ATLAS OF RECONSTRUCTIVE PENILE SURGERY

404

Late sequelae of high-¯ow priapism
If untreated, this type of Priapism slowly develops mild cavernous ®brosis followed by erectile dys-
function of variable degree.

DIAGNOSIS

Clinical objectivity is suf®cient to diagnose priapism. Concerning the hemodynamic subtype (low- or 
high-¯ow disorder), the accurate collection of the patient's clinical history should point the specialist 
in the right direction:
· stasis priapism usually presents to observation in an early phase (within 12 hours from onset), 

because of pain since an ischemic situation develops as the pathology progresses;
· during High ¯ow priapism,  the patient tends to underestimate his symptomatology, often present-

ing to observation weeks or even months after onset.

Even the clinical presentation  can help to distinguish the two forms:
· in ischemic cases, the penis presents as extremely rigid and cold, with a non-tumescent glans that 

contrast visibly with erection of the corpus cavernosum. As already mentioned, this condition is 
painful with and symptoms increase over time (Fig. 5);

FIGURE 5
Ischemic low-¯ow priapism-clinical features: pain (from ischemia); cold and fully rigid penis; non-tumescent glans.

· in high-¯ow priapism, the penis is warm and pulsating, and is less rigid and more elastic. The 
glans appears tumescent (Fig. 6).

FIGURE 6
High-¯ow priapism: clinical aspects: no pain (tissue is not 
ischemic); warm and pulsating penis; incomplete rigid-
ity (the venous canals partially compensate); tumescent 
glans.
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2. In stasis priapism the Color-Doppler ultrasound imaging shows the absence of arterial and ve-
nous ¯ow inside the corpus cavernosum.
While the high ¯ow priapism shows presence of a high ¯ow involving one or both cavernous
arteries associated with areas of turbulence that is indicative for artero-venous ®stulas even the ®s-
tulas cannot be localized (Fig. 8).

Instrumental diagnostic evaluation can con®rm the type of priapism.
1. The intracavernous evacuative puncture combined with the arterial blood gas analyses (ABG) 
show different emodynamic conditions:
· stasis priapism: hypoxic blood with variable acidosis depending from disease time;
· high-¯ow priapism, well oxygenated blood (arterial) (Fig. 7).

FIGURE 7
The different hemodynamic conditions of the high-¯ow and stasis priapism are easily demonstrated by ABG.

FIGURE 8
Color-Doppler ultrasound imaging shows the hemodynamic differences between the low priapism and of the high-¯ow 
priapism: A. stasis priapism: absence of any ¯ow; B. high-¯ow priapism: area of artero-venous turbulence.

BA
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In case of high-¯ow priapism, a digital angiography or Gd-enhanced MRI can localize the exact 
site of the ®stula (Fig. 9).

Diagnostic summary:
Stasis priapism
· Clinical aspect: rigid and gold penis with non tumescent glans.
· Color Doppler Ultrasound imaging: silent cavernosum (or minimal ¯ow); absence of venous 

¯ow.
· EGA from c.c.: hypoxic, venous.

High-¯ow priapism
· Clinical aspect: warm, tumescent, soft and pusating penis.
· Color-Doppler ultrasound imaging: venous turbulence area with normal arterial ¯ow.
· EGA from c.c.: oxygenated blood.

LOW FLOW PRIAPISM TREATMENTS

As already mentioned, stasis priapism is an emergency condition, and prognosis is signi®cantly 
in¯uenced by the promptness of therapy. In addition to relief of pain, the therapeutic objective is to 
remove the erection as soon as possible in order to avoid anatomic damage of erectile tissue. The 
stasis priapism therapeutic algorithm objectives are:
· resolve the erection avoiding permanent damage to the corpus cavernosum and redicing impo-

tence risk;
· eliminate pain.
It is possible to distinguish between the two ®rst line approaches, which are more conservative, and 
have a good probability of success when priapism is relatively recent (within 12 hours).

FIGURE 9
A. Digital angiograpy. B. Gd-enhanced MRI demonstrates perfectly the site of the ®stula.
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Conservative ®rst line treatment (100% ef®cacy within 24-hours from onset)
· Cavernous aspiration and saline-bicarbonate intracavernous infusion.
· Intracavernous injection of alpha-agonist (adrenaline, NA, fenilephrine, ephedrine) (Fig. 10).

FIGURE 10
Tranglanular intracavernous blood evacuations (Austoni) for stasis priapism avoid sub fascial hematomas allowing the 
saline and alpha-agonist infusion.

Second line surgical procedures
In case of failure or for inveterate cases (presenting 24-48 hours after onset) second line therapy 
can be suggested. Second line surgical procedures are based on cavernous-spongious ®stulas or 
shunts. Indeed, low-¯ow priapism involves only the cavernous tissue and not the spongious tissue. 
Therefore the separation of the two units forms theº rationaleº of therapeutic cavernous-spongious  
®stulas and shunts for low ¯ow priapism.

1. Glandulo-cavernous ®stula (Ebbehoj 1974, Winter 1976, El-Ghorab 1981).
This way  the cavernous bodies can be evacuated progressively by pumping the blood ¯ow from 
the cavernous bodies to the spongious glanular body (Fig. 11).

FIGURE 11
Cavernous-spongious shunt at the tips of cavernous body.  Low-¯ow priapism involves only the cavernous tissue and not 
the spongious tissue. Therefore, the separation of the two units forms the rationale of therapeutic cavernous-spongious 
shunts for low-¯ow priapism.
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2. Transglandulo-cavernous-lysis (Austoni). 
In case of failure of glandulo-cavernous ®stulas due to the closure of the windows on cavernous 
bodies tips, two cateters can be introduced through the corpora tips via the same transglandular ap-
proach. This way the cavernous bodies can be evacuated progressively over a 24-hour period and 
infused with saline bicarbonate solution until the normal blood circulation is restored (Fig. 12).

FIGURE 12
Transglandulo-cavernous-lysis: two catheters can be introduced trough the corpora tips by the same transglandular ap-
proach so c.c. can be evacuated and infused.

3. Saphenous-cavernous shunt old technique, recently abandoned for its invasive nature (Fig. 13).

FIGURE 13
Crural cavernous-spongious shunt (Sacher, 1972).
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As already described, the functional separation of the two penile entities (cavernous bodies and spon-
gious bodies), is the rationale for the spongious cavernous shunts in low-¯ow priapsim (Fig. 14).

In low-¯ow priapism, the arterial ¯ow and the venous ¯ow is blocked only in the cavernous bodies, 
while the spongious bodies are not involved by vascular disorders.

4. Spongious-cavernous crural shunts.
Therefore the spongious body represents an optimal route to shunt the blood ¯ow.
To date, the cavernous-spongious shunt at bulbar level is often preferred and has been used at my 
School with very satisfactory results.
The best way to perform this shunt is to create a 1 cm connection between the crural cavernous 
body and spongious bulbar body, where the spongious tissue is well represented. The procedure 
can be monolateral or bilateral depending upon the degree of priapism (Figs. 15-17).

FIGURE 14
The cavernous bodies and spongious bodies have different anatomical and vascular structures.

FIGURE 15
Isolation of the bulbar urethra and the cavernous crura for cavernous-spongious shunt at bulbar-cural level.
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Outcomes of spongious-crural cavernous shunts
Urology Department, University of Milan (1983-2000)
Urological Clinic, San Giuseppe Hospital (2001-2006)
Stasis priapism: 31
Evacuation + irrigation: 22 cases
Spongio-cavernous shunt: 9 cases.

Outcomes of stasis priapism treatment
Stasis priapism: 12 month follow-up
· Evacuation + irrigation: 22 cases 14 controlled: 13 spontaneous coital activity, 1 PDE5-In
Spongio-cavernous shunt: 9 cases
· 8 controlled: 7 coital activity possible, 1 prosthetic implant.

HIGH FLOW PRIAPISM TREATMENTS

Treatment of arterial priapism, even if less urgent from a hemodynamic standpoint, calls for a more challeng-
ing therapeutic approach. Its treatment is not an emergency procedure and can be considered as elective.
The technique utilized should resolve the clinical situation and provide long-term functional conservation 
of erectile function. Even in these cases, there are conservative ®rst line therapies and surgical second line 
therapies. First line therapy consist largely in the application of ice packs associated with external mechani-
cal compression at the level of the penis and perineum, along with the administration of vasoconstrictors.

FIGURE 16
The functional separation of the cavernous bodies represents the rationale for the cavernous-spongious shunt. In low-¯ow 
priapism the spongious body is not involved in hemodynamic disorders. Cavernous blood-¯ow after crural cavernous-
bulbar spongious shunt can easily exit through the spongious body.

FIGURE 17
Functional separation of the cavernous bodies involved in low-¯ow priapism, from the spongious bodies not involved in 
such emodinamic trouble, represent the ratio of the cavernous-spongious shunt. Blood-¯ow from cavernous tissue go away 
trough the spongious tissue. 
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High-¯ow priapism: conservative treatment
· External mechanical compression of the penis and perineum.
· Ice packs.
· Cavernous aspiration and irrigation with physiological solution.
· Intracavernous administration of �A-agonists.

Unfortunately, conservative maneuvers rarely achieve complete resolution, and the priapism tends 
to recur as soon as the therapy is interrupted.
In such cases, more invasive therapy is needed which generally consists of microsurgical repair of 
the ®stula for recent traumatism or of selective (or superselective) embolization of the proximal
arterial branch of the damaged artery in case of late high-¯ow priapism.

High-¯ow priapism: microsurgical and interventional radiology treatments
· Surgical exploration with microsurgical closure of the ®stula.
· Superselective embolization of the proximal arterial branch of the ®stula.

FIGURE 18
The superselective arteriography shows the artero-cavernous ®stula inside the right cavernous body.
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The choice between a radiological and microsurgical approach is based on the surgeon's expertise 
as well as on the onset time of the priapism (Fig. 19).

FIGURE 19
Microsurgical intracavernous approach 8 hours after perineal trauma demonstrate the lesion of the right cavernous ar-
tery.

Furthermore, the ®rst goal of the treatment is the preservation of erectile function.
Considering that the ®rst objective of high ¯ow priapism treatment is a minimally-invasive proce-
dure, microsurgery with repair of the arterial lesions is the only technique that can provide recovery 
of a normal cavernous hemodynamic function.
Moreover, a surgical approach incorporates drainage of eventual hematomas. The limits of these 
techniques are essentially related to the techniques themselves, and concern the need for of the 
surgical team to have expertise in microsurgery and the necessity of early intervention within 24-36 
before the appearance of ®brotic organization within the ®stula.
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FIGURE 20
Microsurgical 9.0 prolene suture of the cavernous lesion allow to recovery of a normal cavernous hemodynamic func-
tion. 
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On the other hand, even radiological access can have considerable limits that lie in dif®culties in 
carrying out superselective embolization. The extremely reduced caliber of the cavernous artery 
and the often tortuous course of arterial branches may lead the operator to carry out embolization 
at a more proximal site (at the level of the common penile artery or even at the internal pudenda), 
which is undoubtedly ef®cacious but can lead to functional de®cits in the long-term.

FIGURE 21
Monolateral ®stula of the cavernous.

FIGURE 22
Superselective embolization of the ®stula (common penile artery).
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Outcomes of high ¯ow priapism treatment
Urology Department, University of Milan (1983-2000)
Urological Clinic, San Giuseppe Hospital (2001-2004)
High-¯ow priapism: 13 cases
· Microsurgical repair: 6 cases
· Embolization: 7 cases.

Urology Department, University of Milan (1983-2000)
Urological Clinic, San Giuseppe Hospital (2001-2004)
High-¯ow priapism: 12 month follow-up
· Microsurgery: 6 cases
4 controlled: 3 coital activity possible, 1 prosthetic implant
· Selective embolization: 5 cases 
 prosthetic implant
· Superselective embolization: 2 cases 
 coital activity possible (70% rigidity).

Remarks for high ¯ow priapism

Embolization
First choice in established trauma (if personnel quali®cation and equipment are adequate).

Microsurgery
First choice in recent trauma (< 48 hours) (surgical team with adequate experience).
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