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INTRODUCTION

Non-ischemic (high-flow) priapism most commonly
results from perineal or penile trauma leading to arte-
riocavernosal fistula formation, producing a painless,
partially rigid erection."? Initial management is con-
servative, given the potential for spontaneous resolu-
tion occurring in around 62% of patients;® however,
supraphysiologic oxygen tension within the corpora
can promote free radical formation and subsequent
fibrosis, encouraging prompt treatment.*

Selective arterial embolization (US-thrombin) with
angiography has become the preferred treatment for
refractory, non-ischemic priapism. Embolization may
be performed using permanent agents (microcoils,
polyvinyl alcohol particles, spherical embolics, and
acrylic glue) or temporary agents (autologous blood
clots or gelfoam).> Temporary agents achieve resolu-
tion in approximately 74% of cases but are associated
with higher recurrence, whereas permanent agents
achieve resolution in approximately 78% of cases but
have historically been associated with higher rates of
erectile dysfunction (ED).°

Due to the rarity of non-ischemic priapism, there
is limited data on optimal embolic material across
differing lesion phenotypes and clinical scenarios. We
present a case series of five adult patients with non-
ischemic priapism refractory to conservative manage-
ment who underwent angiography with intent to treat.

METHODS

We conducted a retrospective case series of five males
with non-ischemic priapism treated from 2007—-2024
at Mayo Clinic, Arizona. Patients were evaluated by

urology and interventional radiology. This study was
approved by the institutional review board.

Eligibility criteria

Inclusion criteria were: males =18 years with 1) clinical
suspicion of non-ischemic priapism; 2) confirmatory
testing by duplex Doppler and/or angiography; and 3)
diagnostic angiography with intent to embolize after
failed conservative management.

Data collection

Extracted data included demographics, precipitating
events, symptom duration, imaging findings, lesion
phenotype, vascular supply, embolic approach, com-
plications, and outcomes. Technical success was
defined as angiographic cessation of fistulous filling
with preservation of non-target penile arterial flow.
Primary outcomes included change in resting partial
tumescence, patient-reported erectile function, and
need for re-intervention. Analyses were descriptive.

RESULTS

Cohort and presentation

Five adults (22—51 years) presented with non-ischemic
priapism (Table |). Mechanisms of injury included bicy-
cle trauma, rodeo trauma, intercourse, syncope, and
one non-traumatic presentation following exertional
heat stress. Mean time from inciting event to presen-
tation was 5.2 months. Four patients presented with
painless symptoms; one reported tender tumescence
(case 4). Erectile function varied, with four patients
reporting partial tumescence.

Lesion phenotype

Four patients demonstrated identifiable vascular
lesions (Table 2). Two patients had pseudoaneurysms
(case |, I3 mm; case 3, I'| mm), while two cases
demonstrated diffuse arteriocavernosal blushes (cases
2 and 4). Duplex ultrasonography in case 5 confirmed
non-ischemic priapism despite normal angiography.

Vascular anatomy

Two patients demonstrated an accessory pudendal
artery arising from the obturator that supplied the
lesion (cases 2 and 3). Case | had a pseudoaneurysm
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Table 1. Baseline characteristics and presentation

fed by a cavernosal branch of the bulbourethral artery
with reverse filling from the dorsal penile artery. Case
4 showed right-sided inflow from the internal pudendal
artery with trauma-related segmental stenoses. Case 5
had ultrasound-confirmed non-ischemic priapism with
normal angiography; pelvic magnetic resonance imaging
(MRI) demonstrated corporal fibrosis consistent with
prolonged high-flow physiology.

Interventions

Four patients underwent selective arterial emboliza-
tion (SAE). Initially, two patients underwent temporary
gelfoam embolization (cases 2 [Figure 2] and 4), and
two underwent permanent coil embolization (cases |
and 3). Two cases required reintervention (cases |
and 4). Case | underwent coil embolization, percu-
taneous thrombin injection, repeat coil embolization
and thrombin injection, and eventual FloSeal injection.
(Figure 1). Case 4 required permanent coil emboliza-
tion after failure of temporary gelfoam.

Case | Age | Mechanism of injury | Time to Pain | Presentation Conservative
(yrs) presentation measures

1 44 | Syncopal episode | 3 months | No | Persistent partial Observation

while urinating tumescence; ejaculation for 7 months;
preserved; 15-20% later PDE-5
tumescence at rest; trial (tadalafil)
25-30% with stimulation

2 25 | Bicycle saddle/ 6 months | No | Constant partial Ice and
perineal injury tumescence (30% at rest); | finasteride

preserved sexual function | (partial relief)

3 22 | Multiple groin 7 months | No | Partial tumescence; Tadalafil trial
impacts (saddle preserved sexual function ineffective
strike; horse kick)

4 51 | Intercourse 2 months | Yes | Partial tumescence; Observation
related event on preserved sexual function | for 2 months
background of
recent groin injury

5 31 | No discrete trauma; | 8 months | No | Unable to have sexual Oral PDE-5
exertional heat intercourse; absent (partial
stress while on nocturnal erections; no response)
supratherapeutic baseline tumescence
testosterone

PDE-5: phosphodiesterase-5.

Table 2. Lesion characteristics and intervention outcomes

Case

Lesion type

Right
arteriocavernosal
fistula with 13 mm
pseudoaneurysm

Diffuse
arteriocavernosal
blush (no sac)

Right 11 mm
pseudoaneurysm
(contralateral blush
noted, not treated)

Right penile
arteriovenous diffuse
blush (no sac)

No demonstratable
lesion on
angiography, MRI
consistent with
corporal fibrosis

Vascular anatomy

Cavernosal branch off bulbourethral
artery with collateral/reverse filling
from dorsal penile artery

Accessory pudendal artery arising
from right obturator; native internal
pudendal did not opacify lesion

Accessory pudendal from right
obturator; feeder via bulbourethral
branch with preserved dorsal penile
artery

Supplied via right internal pudendal;
trauma-related asymmetry

Bilateral selective internal pudendal
injections negative for fistula

Treatment Recurrence Tumescence Erecile function

SAE, US- Yes Baseline Improved to 75%

thrombin (200 | (pseudoaneurysm | tumescence rigidity with PDE-5

U), repeat SAE, | persisted) decreased, not | (med-assisted)

thrombin (100 resolved

U), FloSeal

Superselective | No Resolved Erections near

gelfoam baseline (~90% at

pledgets 1 mo)

Superselective | No Resolved Improved; 75-85%

coils rigidity

Gelfoam (failed) | No Resolved Persistent ED (PDE-

— distal penile 5 trial)

coil

No N/A Intermittent Persistent ED;

embolization; spontaneous | partial response

medical mgmt partial erections | with meds, no

reported morning erections

(non-ischemic
priapism confirmed;
secondary
psychogenic
contribution
considered)

ED: erectile dysfunction; MRI: magnetic resonance imaging; PDE-5: phosphodiesterase-5; SAE: selective arterial embolization.
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Figure 1. Case 1. (A) Inifial penile angiogram demonstrates o pseudoaneurysm arising from a covernosal artery (black arrow). (B) This was treated with coil embolization (white arrow) with truncation
of the cavernous artery; however, persistent filling of the pseudoaneurysm was noted via collaterals from the dorsal penile artery (star). (C) To preserve flow to the dorsal penile artery, direct percutane-
ous thrombin injection into the pseudoaneurysm was undertaken. Ultrasound image of the penis demonstrates percutaneous thrombin injection directly into the pseudoaneurysm (grey arrow). Additional

coil embolization was performed in addition to the thrombin injection. Angiography and ultrasound imaging showed resolution of the pseudoaneurysm at time of procedure; however, one-month followup

Doppler ultrasound showed recurrence of the pseudoaneurysm (not shown).

Outcomes

Among embolized patients (n=4), resting tumescence
decreased in all patients and resolved in three patients;
one patient (case 1) had persistent low-grade fullness.
Erectile function improved in three patients: case 2
achieved near-baseline erections, case 3 reported
75-85% rigidity, and case | attained 75% rigidity with
medication assistance. Case 4 had ED despite phos-
phodiesterase-5 (PDE-5) inhibitor therapy. Recurrence
was observed in one embolized patient requiring rein-
tervention (case |) (Figure I). No ischemic tissue loss,
cutaneous changes, infection, or complications were
observed.

DISCUSSION

Non-ischemic priapism is often managed conservatively,
but up to one-third of patients develop ED, underscor-
ing the value of timely, definitive therapy.> SAE success
rates approach 89%, supporting its role as an effective
first-line intervention after observation.” In our cohort,
SAE achieved dependable hemodynamic control with
acceptable functional outcomes.

Discrete pseudoaneurysms responded best to super-
selective coil occlusion, while diffuse arteriocavernosal
blush was effectively treated with temporary gelfoam.
Failure of temporary embolization warranted escalation
to coils without ischemic sequelae, favoring an absorb-
able first approach to minimize ED risk. Conversely,
when permanent coil embolization resulted in recur-
rence, sac-directed adjuncts (thrombin matrix) vielded
transient benefits, but their use has been successful
in described reports.® We hypothesize that collateral
reperfusion and endothelization of the pseudoaneu-
rysm may cause failure of percutaneous interventions.

|z| Diffuse blush

| S faa
* 1y

Treated with gelfoam pledget embolization

Figure 2. Case 2. (A) Penile angiogram demonstrates a diffuse blush within the caverosa with contribution from the bulbourethral
artery and cavernosal arferies (star). Incidentally, this patient has variant anatomy with an accessory pudendal artery arising from the
obturator artery. (B) This was treated with gelfoam pledget embolization with truncation of the accessory pudendal artery (white arrow).

Persistent symptoms of priapism may signal variant
inflow that is unlikely to involute spontaneously.” Two
patients demonstrated accessory pudendal supply from
the obturator artery, and one case showed reverse filling
via the dorsal penile artery. Accessory pudendal arter-
ies are reported in 28.5—44.7% of men, and in one
study, nearly half originated from the obturator artery.'®
Targeted-vessel embolization can be challenged by aber-
rant pathways, supporting a systematic angiographic sur-
vey and a low threshold for stepwise escalation.

Our study illustrates the value of separating hemo-
dynamic from functional endpoints: reduction of partial
tumescence reflects control of abnormal arterial inflow,
whereas erectile function captures the patient-centered
outcome. These domains can move independently, as
case 4 achieved hemodynamic resolution yet had per-
sistent ED, whereas case | achieved medication-assisted
intercourse despite low-grade fullness. For patients with
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persistent ED, PDE-5 inhibitor therapy is commonly
employed. In our cohort, three patients trialed PDE-5
inhibitors, with only one patient achieving improvement.
By contrast, Zacharakis et al reported higher medication
responsiveness with ED resolving in 5/6 patients.'" This
supports counseling patients that erectile recovery is
often gradual and warrants structured followup and
early pharmacologic support.

In our series, time to intervention averaged 5.2
months, indicating longer untreated intervals than
reported elsewhere (1.25 months, Zacharis et al; 20
days, Kim et al).'"!'? Although historically considered
non-urgent, as oxygenated blood continues to perfuse
the corpus cavernosum, prolonged exposure has been
linked to corporal fibrosis in 30—40% of patients.*'?
Prolonged supraphysiologic oxygen tension may para-
doxically induce oxidative stress. Experimental models
of sustained hyperoxia at oxygen concentrations of
40% or higher have demonstrated increased reactive
oxygen species production, resulting in smooth muscle
injury, apoptosis, and necrosis—mechanisms that pro-
mote corporal fibrosis in non-ischemic priapism.!"'*
These observations support structured observation
with defined reassessment and patient education on
warming signs to minimize avoidable delays.

This series provides case-level detalil linkage between
angiographic anatomy, lesion phenotype, embolic treat-
ment modality, and outcomes in refractory, non-isch-
emic priapism. Limitations include the single-center,
retrospective design, heterogenous population and
followup, and non-standardized reported outcomes.
Future work should include prospective, multicenter
comparisons of selective embolization methods with
longer followup to better quantify outcomes.

CONCLUSIONS

In this case series, successful SAE for refractory, non-
ischemic priapism appeared to be influenced by arterial
inflow anatomy and embolic material selection. Lesion
phenotype and vascular variants were associated with
differing technical approaches, with coils appearing
effective for discrete pseudoaneurysms and temporary
gelatin for diffuse arteriocavernosal inflow. These find-
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ings suggest that an anatomy-informed, staged approach
may help optimize functional outcomes, although larger
studies are needed for confirmation. Accordingly, SAE
should be reserved for carefully selected patients after
failure of conservative management.
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