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Background: Post-traumatic pseudoaneurysm of the penile corpus cavernosum
is a rare vascular complication and a well-recognized cause of high-flow
priapism. Persistent arteriocavernosal shunting may result in cavernosal fibrosis
and erectile dysfunction if not effectively treated. Conventional surgical repair
or selective arterial embolization may be associated with procedure-related
morbidity, highlighting the need for minimally invasive and function-preserving
therapeutic alternatives.

Case Summary: Between July 2023 and August 2024, three male patients
aged 19-28 years presented with persistent, painless abnormal penile
erection following blunt penile or perineal trauma. Color Doppler ultrasound
demonstrated characteristic bidirectional swirling blood flow within the
corpus cavernosum, consistent with cavernosal artery pseudoaneurysm. All
patients underwent real-time ultrasound-guided percutaneous puncture of the
pseudoaneurysm cavity using a 22-gauge Chiba needle. Two patients initially
treated with thrombin powder alone (200-250 IU) experienced recurrence
within 24 hours. Subsequently, all three patients received combined injection
of thrombin powder and absorbable gelatin sponge, resulting in immediate
cessation of blood flow. Follow-up ultrasound at one week confirmed complete
cavity closure with organized thrombus formation. No distal arterial occlusion or
drug leakage was observed. During a 6-month follow-up period, no recurrence
occurred and erectile function was well preserved (Erection Hardness Score =
4 in all cases).

Conclusions: Ultrasound-guided injection of gelatin sponge combined with
thrombin powder is a safe, effective, and minimally invasive treatment for
post-traumatic penile cavernous pseudoaneurysm. This technique achieves
rapid hemostasis, promotes durable closure of the arteriocavernosal fistula,
and preserves erectile function, offering a feasible alternative to surgical
intervention or selective arterial embolization in selected patients.

Clinical Information

A total of three patients with post-traumatic penile pseudoaneurysm were
treated in our institution between July 10, 2023 and August 17, 2024. The
patients were aged 19-28 years. All patients developed persistent, painless
abnormal penile erection following blunt trauma to the perineum or penis,
with mild distension or discomfort reported in some cases. At admission, all
patients were in good general condition, with no urinary symptoms or signs of
infection.

Ultrasonography revealed focal heterogeneous echogenicity within the
corpus cavernosum, with anechoic or mixed-echo lesions measuring 8-13 mm
in diameter. Color Doppler flow imaging (CDFI) demonstrated bidirectional
swirling blood flow within the aneurysmal cavity (Fig. 1-1.),with peak systolic
velocities at the inflow tract ranging from 119 to 300 cm/s (Fig. 1-2. ). Computed
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Figure 1.1: Pre-procedural penile color Doppler ultrasound.

Figure 1.2: Spectral Doppler waveform at the inflow of the
pseudoaneurysm.

tomography showed focal contrast extravasation during
the arterial phase of the cavernosal artery, consistent with
arterial rupture and pseudoaneurysm formation.

All patients underwent ultrasound-guided percutaneous
injection therapy. Patients were placed in the supine
position, followed by routine disinfection, draping, and local
infiltration anesthesia. Under real-time ultrasound guidance,
a 22-gauge Chiba needle was inserted into the aneurysmal
cavity and connected to a 2-mL syringe. Thrombin powder
alone or thrombin combined with absorbable gelatin
sponge was injected.

During the initial treatment, two patients received
thrombin powder alone (lyophilized thrombin, 10,000
IU per vial; dose 200-250 IU). Immediate disappearance

Figure 2.1: Post-procedural penile Doppler ultrasound.

Figure 2.1: Follow-up penile color Doppler ultrasound at 1 week.

of intralesional blood flow was observed; however,
recanalization was detected on follow-up ultrasound at
24 hours. The remaining patient was treated initially with
a suspension of thrombin combined with absorbable
gelatin sponge (6 cm x 2 cm x 0.5 cm, sterilized by 260Co
irradiation), resulting in immediate and sustained occlusion
of the pseudoaneurysm without recurrence.

For the two recurrent cases, repeat treatment was
performed using the combined regimen (thrombin 200-250
IU plus 1-2 mL gelatin sponge suspension). The procedures
were completed successfully, and CDFI confirmed complete
elimination of blood flow within the pseudoaneurysm (Fig.
2-1.). No contrast leakage or distal arterial embolization was
observed during the procedures. Penile swelling markedly
subsided within 24 hours postoperatively. Follow-up
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ultrasound at 1 week demonstrated complete closure of
the aneurysmal cavity with formation of a heterogeneous
hyperechoic mass (Fig. 2-2.).

During a 6-month follow-up period, no recurrence was
observed in any patient, and erectile function recovered
well, with an Erection Hardness Score (EHS) of 4.

Discussion
The primary goals in the treatment of penile
pseudoaneurysm are hemostasis, closure of the

arteriocavernosal fistula, and preservation of erectile
function. Conservative management, including perineal
compression and cold application, may be considered in
mild cases. Previous studies have shown that approximately
60% of patients with high-flow priapism experience
spontaneous resolution within several weeks; however,
persistent arterial defects may lead to cavernosal fibrosis
and subsequent erectile dysfunction, necessitating further
intervention in a subset of patients [1].

Although surgical repair or arterial ligation can directly
close the arterial defect, these approaches are associated
with significant trauma and a high rate of complications.
Postoperative erectile dysfunction has been reported in up
to 50% of cases, and severe complications such as penile
ischemia and necrosis may occur [2]. Consequently, both the
American Urological Association (AUA) and the European
Association of Urology (EAU) guidelines recommend surgical
intervention only as a salvage option following failure of
endovascular embolization [3].

Selective arterial embolization has therefore become
the preferred treatment modality, as it effectively controls
bleeding while preserving penile perfusion under minimally
invasive conditions. Bi et al. reported 14 cases of high-
flow priapism treated with ultrasound-guided selective
embolization, with 93% of patients maintaining normal
erectile function during follow-up [4]. Common embolic
agents are classified as temporary or permanent. Temporary
materials, such as absorbable gelatin sponge or autologous
blood clot, are resorbed within several weeks and allow
fistula closure while minimizing permanent interruption of
blood supply, albeit with a slightly higher recurrence rate.
In contrast, permanent embolic agents, including microcoils
and polyvinyl alcohol particles, provide more durable
occlusion but carry a risk of distal ischemia and erectile
dysfunction, with reported rates ranging from 15% to 22%
[5]. Therefore, most authors advocate the use of absorbable
materials for initial embolization to balance therapeutic
efficacy and functional preservation.

In recent years, ultrasound-guided thrombin injection
(UGTI) hasemerged asaminimallyinvasive alternative forthe

treatment of peripheral pseudoaneurysms. This technique
offers procedural simplicity, real-time visualization, and
rapid induction of thrombosis. However, in the corpus
cavernosum—characterized by high-flow and low-pressure
hemodynamics—thrombin alone may be dispersed by
arterial inflow, leading to recanalization. In the present
series, two patients treated initially with thrombin alone
experienced recurrence and were successfully managed
with a combined thrombin—gelatin sponge approach. This
finding suggests that, due to the unique tissue architecture
of the corpus cavernosum compared with peripheral soft
tissues, chemical thrombosis alone may be insufficient to
establish stable occlusion and durable healing of the arterial
defect. Janardhana et al. similarly reported successful
outcomes in recurrent cases treated with gelatin sponge or
composite embolic materials, supporting the feasibility of a
combined strategy [6].

The combination of gelatin sponge and thrombin
integrates the advantages of both agents. Thrombin induces
rapid clot formation, while the gelatin sponge provides
temporary mechanical support to maintain a no-flow state
within the pseudoaneurysm and facilitates fibrotic closure of
thefistuloustract. Asthe gelatinspongeisgraduallyabsorbed
over several weeks, the risk of permanent arterial occlusion
and long-term ischemic complications is minimized. In our
cohort, all three patients experienced symptomatic relief
within 24 hours, complete pseudoaneurysm closure at 1
week, and no recurrence during 6 months of follow-up, with
erectile function fully restored (EHS = 4). Compared with
previously reported recurrence rates of 30%—-40% following
thrombin injection alone and erectile dysfunction rates of
15%—22% after embolization with permanent materials,
the combined approach demonstrated favorable short- and
mid-term outcomes [5,6].

Ultrasound guidance plays a pivotal role throughout the
treatment process. Preprocedural ultrasound allows precise
localization of the pseudoaneurysm and fistulous tract, while
real-time guidance during puncture and injection enhances
procedural safety and accuracy. Postprocedural ultrasound
enables dynamic assessment of treatment efficacy.
Compared with digital subtraction angiography, ultrasound
guidance avoids radiation exposure, simplifies procedural
logistics, and reduces costs, making it particularly suitable
for wider clinical adoption.

In conclusion, ultrasound-guided injection of gelatin
sponge combined with thrombin represents a safe and
effective minimally invasive option for the treatment of
penile pseudoaneurysm, achieving reliable lesion closure
while preserving erectile function. This technique may
serve as a practical and reproducible alternative for patients
in whom conservative management has failed.
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