
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2023 January 6; 11(1): 1-254

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I January 6, 2023 Volume 11 Issue 1

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 11 Number 1 January 6, 2023

EDITORIAL

Impact of gut–brain interaction in emerging neurological disorders1

Lin MS, Wang YC, Chen WJ, Kung WM

OPINION REVIEW

Postoperative diarrhea in Crohn’s disease: Pathogenesis, diagnosis, and therapy7

Wu EH, Guo Z, Zhu WM

REVIEW

Endplate role in the degenerative disc disease: A brief review17

Velnar T, Gradisnik L

Challenges for clinicians treating autoimmune pancreatitis: Current perspectives30

Kim SH, Lee YC, Chon HK

MINIREVIEWS

Intestinal microecology-based treatment for inflammatory bowel disease: Progress and prospects47

Yan XX, Wu D

Rehabilitation care of patients with neurogenic bladder after spinal cord injury: A literature review57

Xiang L, Li H, Xie QQ, Siau CS, Xie Z, Zhu MT, Zhou B, Li ZP, Wang SB

Role of natural products and intestinal flora on type 2 diabetes mellitus treatment65

Aydin OC, Aydın S, Barun S

Role of the extracellular matrix in COVID-1973

Huang JJ, Wang CW, Liu Y, Zhang YY, Yang NB, Yu YC, Jiang Q, Song QF, Qian GQ

Diabetic wounds and artificial intelligence: A mini-review84

Tehsin S, Kausar S, Jameel A

ORIGINAL ARTICLE

Clinical and Translational Research

Identification of a four-miRNA signature predicts the prognosis of papillary thyroid cancer92

Yang F, Zhou YL



WJCC https://www.wjgnet.com II January 6, 2023 Volume 11 Issue 1

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 1 January 6, 2023

Retrospective Cohort Study

Completion of 6-mo isoniazid preventive treatment among eligible under six children: A cross-sectional 
study, Lagos, Nigeria

104

Adepoju VA, Adelekan A, Agbaje A, Quaitey F, Ademola-Kay T, Udoekpo AU, Sokoya OD

Retrospective Study

Impact of central venous port implantation method and access choice on outcomes116

Erdemir A, Rasa HK

CASE REPORT

Extracorporeal shock wave for plantar flexor spasticity in spinal cord injury: A case report and review of 
literature

127

Comino-Suárez N, Gómez-Soriano J, Ceruelo-Abajo S, Vargas-Baquero E, Esclarín A, Avendaño-Coy J

Polyneuropathy organomegaly endocrinopathy M-protein and skin changes syndrome with ascites as an 
early-stage manifestation: A case report

135

Zhou XL, Chang YH, Li L, Ren J, Wu XL, Zhang X, Wu P, Tang SH

Devastating complication of negative pressure wound therapy after deep inferior epigastric perforator free 
flap surgery: A case report

143

Lim S, Lee DY, Kim B, Yoon JS, Han YS, Eo S

Adult focal β-cell nesidioblastosis: A case report150

Tu K, Zhao LJ, Gu J

Anesthesia with ciprofol in cardiac surgery with cardiopulmonary bypass: A case report157

Yu L, Bischof E, Lu HH

Thymic lipofibroadenomas: Three case reports164

Yang MQ, Wang ZQ, Chen LQ, Gao SM, Fu XN, Zhang HN, Zhang KX, Xu HT

Perforation of levonorgestrel-releasing intrauterine system found at one month after insertion: A case 
report

172

Zhang GR, Yu X

Drug-induced sarcoidosis-like reaction three months after BNT162b2 mRNA COVID-19 vaccination: A 
case report and review of literature

177

Kim SR, Kim SK, Fujii T, Kobayashi H, Okuda T, Hayakumo T, Nakai A, Fujii Y, Suzuki R, Sasase N, Otani A, Koma YI, 
Sasaki M, Kumabe T, Nakashima O

Hyponatremic encephalopathy due to polyethylene glycol-based bowel preparation for colonoscopy: A 
case report

187

Zhao Y, Dong HS

Post-traumatic heterotopic ossification in front of the ankle joint for 23 years: A case report and review of 
literature

193

Xu Z, Rao ZZ, Tang ZW, Song ZQ, Zeng M, Gong HL, Wen J



WJCC https://www.wjgnet.com III January 6, 2023 Volume 11 Issue 1

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 1 January 6, 2023

Extraskeletal Ewing sarcoma of the stomach: A rare case report201

Shu Q, Luo JN, Liu XL, Jing M, Mou TG, Xie F

Ochronotic arthropathy of bilateral hip joints: A case report210

Yap San Min N, Rafi U, Wang J, He B, Fan L

Pembrolizumab-induced psoriatic arthritis treated with disease-modifying anti-rheumatic drugs in a 
patient with gastric cancer: A case report

218

Kim S, Sun JH, Kim H, Kim HK, Yang Y, Lee JS, Choi IA, Han HS

High-flow priapism due to bilateral cavernous artery fistulas treated by unilateral embolization: A case 
report

225

Li G, Liu Y, Wang HY, Du FZ, Zuo ZW

Malignant transformation of pulmonary bronchiolar adenoma into mucinous adenocarcinoma: A case 
report

233

Liu XL, Miao CF, Li M, Li P

Cystic artery pseudoaneurysm: A case report242

Liu YL, Hsieh CT, Yeh YJ, Liu H

Congenital stapes suprastructure fixation presenting with fluctuating auditory symptoms: A case report249

Choi S, Park SH, Kim JS, Chang J



WJCC https://www.wjgnet.com IX January 6, 2023 Volume 11 Issue 1

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 1 January 6, 2023

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Gabriel Lucca de Oliveira Salvador, MD, Academic 
Research, Professor, Department of Radiology and Internal Medicine, Federal University of Parana, Curitiba 80060-
900, Parana, Brazil. glucca11@gmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central, 
Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology 
Journal Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021 
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator: 
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's 
CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Si Zhao; Production Department Director: Xiang Li; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

January 6, 2023 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2023 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2023 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 225 January 6, 2023 Volume 11 Issue 1

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2023 January 6; 11(1): 225-232

DOI: 10.12998/wjcc.v11.i1.225 ISSN 2307-8960 (online)

CASE REPORT

High-flow priapism due to bilateral cavernous artery fistulas treated 
by unilateral embolization: A case report

Guo Li, Yi Liu, Hao-Yang Wang, Fei-Zhou Du, Zhi-Wei Zuo

Specialty type: Medicine, research 
and experimental

Provenance and peer review: 
Unsolicited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): B 
Grade C (Good): C 
Grade D (Fair): D 
Grade E (Poor): 0

P-Reviewer: Gao C, China; Li W, 
China

Received: October 17, 2022 
Peer-review started: October 17, 
2022 
First decision: October 28, 2022 
Revised: November 7, 2022 
Accepted: December 9, 2022 
Article in press: December 9, 2022 
Published online: January 6, 2023

Guo Li, Yi Liu, Fei-Zhou Du, Zhi-Wei Zuo, Department of Radiology, The General Hospital of 
Western Theater Command, Chengdu 610083, Sichuan Province, China

Hao-Yang Wang, Department of Nuclear Medicine, The General Hospital of Western Theater 
Command, Chengdu 610083, Sichuan Province, China

Corresponding author: Zhi-Wei Zuo, PhD, Doctor, Department of Radiology, The General 
Hospital of Western Theater Command, No. 270 Rongdu Avenue, Jinniu District, Chengdu 
610083, Sichuan Province, China. zuozhiwei@outlook.com

Abstract
BACKGROUND 
High flow priapism (HFP) is a rare type of priapism. Perineal trauma is the most 
common cause of HFP. Trauma-induced penile artery injury may lead to an 
arterial-cavernosal fistula, whereas persistent irregular arterial blood flow 
entering the corpora cavernosum can cause a persistent penile erection. The 
routine treatment of HFP focuses on addressing the abnormal penile erectile 
status and avoiding post-treatment erectile dysfunction. Interventional 
embolization is an important therapeutic modality for HFP, and bilateral 
embolization therapy is currently the most commonly used technique for patients 
with bilateral cavernous artery fistulas; however, unilateral embolization therapy 
has yet to be reported.

CASE SUMMARY 
Herein, we report of the case of a 26-year-old Chinese male who presented with a 
persistent abnormal erection for 12 h after perineal impact injury. Medical history, 
cavernous arterial blood gas analysis and radiological examinations led to a 
diagnosis of HFP caused by bilateral cavernous artery fistulas. We performed 
routine conservative treatment (compression therapy and ice application) for the 
patient after admission; however, 10 d later, his symptoms had not been relieved. 
After completion of the preoperative workup, right (severe side) selective perineal 
artery embolization was performed; the left cavernous artery fistula was left 
untreated. After postoperative continuation of conservative treatment for 72 h, the 
patient experienced complete penile thinning. The patient had no symptoms of 
erectile dysfunction over a follow-up period of 12 mo.

CONCLUSION 
Compared with bilateral cavernous artery fistula embolization, we believe that 
unilateral cavernous artery fistula embolization can achieve positive clinical 

https://www.f6publishing.com
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efficacy and reduce the risk of postoperative erectile dysfunction secondary to penile ischemia.

Key Words: High flow priapism; Elective pudendal artery embolization; Cavernous fistula; Erectile 
dysfunction; Case report

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: High flow priapism (HFP) is a rare type of priapism. Interventional embolization is the treatment 
of choice for HFP that is refractory to conservative management (compression therapy and ice 
application). In patients with HFP due to bilateral cavernous artery fistulas, the interventional treatment 
has primarily involved bilateral embolization. However, the treatment modality of bilateral embolization 
may increase the risk of erectile dysfunction because of postoperative ischemia. Compared with bilateral 
embolization, unilateral embolization may reduce the risk of erectile dysfunction while achieving clinical 
outcomes. This is the first report of successful HFP using unilateral embolization for bilateral cavernous 
artery fistulas.

Citation: Li G, Liu Y, Wang HY, Du FZ, Zuo ZW. High-flow priapism due to bilateral cavernous artery fistulas 
treated by unilateral embolization: A case report. World J Clin Cases 2023; 11(1): 225-232
URL: https://www.wjgnet.com/2307-8960/full/v11/i1/225.htm
DOI: https://dx.doi.org/10.12998/wjcc.v11.i1.225

INTRODUCTION
Priapism is defined as a prolonged penile erection that persists beyond 4 h and is not associated with 
sexual stimulation. The annual incidence of priapism is approximately 0.5-0.9 in every 100000 males, 
and it mainly occurs in men who are 40-years-old or older (mean age: 50 years)[1]. Priapism can be 
classified as ischemic (veno-occlusive, low flow) priapism, nonischemic (arterial, high flow) priapism, 
and stuttering (intermittent) priapism[2]. High flow priapism (HFP) is mainly attributed to trauma and 
accounts for less than 5% of all cases involving priapism[3]. Cavernous artery fistulas due to penile 
injury can cause arterial flow to persistently enter the cavernous body, thus resulting in a persistent 
abnormal erection[4]; this condition can cause secondary arterial hematoma and pseudoaneurysm.

HFP is not an emergency because the involvement of cavernous body ischemia or acidosis is rare. 
Therefore, interventional embolization is the first choice for patients with HFP when conservative 
treatment fails[5]. Most previous reports[6,7] have advocated for the use of simultaneous bilateral 
embolization for HFP patients with bilateral cavernous artery fistulas. However, bilateral arterial 
embolization can cause a significant reduction in penile blood supply; this condition is linked to a 
greater risk of postoperative erectile dysfunction (ED). To the best of our knowledge, no case of 
successful unilateral arterial embolization for patients with HFP has been previously reported.

The therapeutic concept of unilateral arterial embolization is to convert bilateral cavernous artery 
fistulas into unilateral fistulas. We hypothesized that unilateral arterial embolization could also reduce 
the overall penile blood flow rate because it is more conducive to platelet formation and aggregation, 
thus allowing for the spontaneous occlusion of the fistula. This treatment may also increase the efficacy 
of subsequent conservative treatment[8,9]. Furthermore, the preservation of the contralateral blood 
supply may reduce the postoperative risk of ED, which is secondary to penile ischemia. Herein, we 
present a case report involving the unilateral arterial embolization of a young patient with HFP due to 
bilateral cavernous artery fistulas. This case is described in accordance with the CARE reporting 
checklist[10].

CASE PRESENTATION
Chief complaints
A 26-year-old man presented to the urology clinic with a chief complaint of persistent penile erection for 
over 12 h after trauma.

History of present illness
The patient reported that his perineum was hit by a dumbbell during exercise approximately 24 h before 
presenting to the clinic; he did not feel any obvious pain.

https://www.wjgnet.com/2307-8960/full/v11/i1/225.htm
https://dx.doi.org/10.12998/wjcc.v11.i1.225
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History of past illness
The patient had no other physical problems, and there was nothing of relevance in his medical history.

Personal and family history
The patient denied any family history of reproductive disease.

Physical examination
The angle of the abnormal erection of his penis was greater than 45°. Preinjury sexual function 
assessment on the 5-item version of the International Index of Erectile Function (IIEF-5)[11] was 24; 
additionally, his erection hardness score level (EHS)[12] was 4.

Laboratory examinations
Corporal arterial blood gas analysis showed a PaO2 of 101 mmHg, a PaCO2 of 32 mmHg, and a pH of 
7.45 (suggestive of arterial blood).

Imaging examinations
Imaging examinations revealed bilateral cavernous artery fistulas and bilateral pseudoaneurysms 
complicated by an interaneurysmal fistula (Figure 1A-E). Color Doppler ultrasonography (CDUS) also 
revealed an arterial flow that was characterized by a high flow with high resistance and irregular 
biphasic bidirectional flow (Figure 1F). Magnetic resonance imaging (MRI) of the pelvis was also 
suggestive of bilateral cavernous pseudoaneurysms and cavernous smooth muscle injury (Figure 1G-I).

FINAL DIAGNOSIS
Combined with the patient’s medical history and the abovementioned examinations, the final diagnosis 
was HFP.

TREATMENT
The patient’s symptoms were not significantly relieved after conservative treatment (regional 
compression and ice application) for 10 d. Given that the patient was young and had strongly requested 
postoperative sexual function recovery, we planned to apply unilateral arterial embolization as an 
experimental surgical method that may reduce the incidence of postoperative ED. Informed consent was 
obtained from the patient, and interventional embolization was performed after the relevant 
preoperative examinations were completed. During the intervention operation, the left femoral artery 
was cannulated via the Seldinger’s method; moreover, bilateral internal iliac artery angiography with a 5 
F-Cobra catheter revealed a bilateral cavernous artery fistula, pseudoaneurysm, and an intertumoral 
fistula (Figure 2A). The 2.7 F microcatheter was superselectively inserted into the right internal 
pudendal artery for angiographic confirmation (Figure 2B). Embolization was performed with 
microcoils (1 mm) combined with gel-foam particles (750-1200 µm) at the proximal position of the right 
penile dorsal artery (Figure 2C). The left cavernous artery fistula was not treated with embolization 
(Figure 2D). With conservative treatment, the patient completely stopped experiencing penile erection 
72 h after interventional surgery.

OUTCOME AND FOLLOW-UP
The patient underwent re-examinations 6 mo after embolization. CDUS revealed anechoic areas of the 
bilateral cavernous body (Figure 3A) and an increased resistance index in the right penile dorsal artery 
(embolization side) (Figure 3B). Computed tomography angiography (CTA) revealed that the microcoil 
was fixed in the right penile dorsal artery (Figure 3C), and the distal part of the right penile dorsal 
artery had faded (Figure 3D). During the 12-mo follow-up, the patient did not experience recurrent 
abnormal persistent erection or ED. The assessment of sexual function was as follows: preoperative data 
(IIEF-5: 24, EHS: 4); 6-mo postoperative data (IIEF-5: 24, EHS: 4); and 12-mo postoperative data (IIEF-5: 
25, EHS: 4). The patient was very satisfied with the treatment outcome and reported marriage plans in 
the near future. All of the procedures that were performed in this study were in accordance with the 
ethical standards of the Medical Ethics Committee of the General Hospital of Western Theater 
Command and complied with the Helsinki Declaration (as revised in 2013). The patient provided signed 
informed consent for the publication of this case report and the accompanying images.
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Figure 1 Color Doppler ultrasonography, computed tomography angiography, and magnetic resonance imaging of the patient. A and B: 
Color Doppler ultrasonography revealed bilateral cavernous artery fistulas and bilateral pseudoaneurysms complicated by an interaneurysmal fistula (the width of the 
right fistula was approximately 0.6 cm); C: Contrast-enhanced computed tomography scanning (arterial phase) revealed bilateral cavernous artery pseudoaneurysms; 
D and E: Maximum intensity projection images revealed pelvic and penile artery anatomy; F: Arterial flow was characterized by a high flow with high resistance and 
irregular biphasic bidirectional flow (peak arterial flow: 162 cm/s); G: Axial T1-weighted imaging; H: Diffusion weighted imaging; I: Contrast-enhanced T1-weighted 
imaging (arterial phase) revealed bilateral cavernous pseudoaneurysms with cavernous septum injuries.

DISCUSSION
HFP refers to a persistent erection caused by an unregulated cavernous artery fistula; the etiology of this 
condition is predominantly attributed to perineal trauma[13]. Based on medical history, clinical 
manifestation, and auxiliary examination, the diagnosis of HFP is not difficult[14,15]. Corporal arterial 
blood gas analysis can distinguish whether priapism is HFP. Additionally, it is an inexpensive and 
simple diagnostic method[16]. Generally, in cases of high-flow priapism, the blood is red in color and 
well oxygenated (PaO2 > 90 mmHg, PaCO2 < 40 mmHg and pH 7.40)[17].

CDUS is a rapid and noninvasive tool for fistula localization, type discrimination, and the monitoring 
of treatment outcomes. Moreover, it is considered the most efficient and safe technique for the diagnosis 
of HFP[18,19]. In addition, the sensitivity of CDUS in localizing an arteriocavernosal fistula is almost 
100%[20]. CTA has a similar value to CDUS in the diagnosis and follow-up of HFP[21]. Relative to 
CDUS, CTA has advantages in the detection of pelvic injuries, pelvic vascular anatomy, and anatomic 
variants. It can provide significant guidance in preoperative preparation for interventional embolization
[22].

The diagnostic value of MRI and positron emission tomography-computed tomography for priapism 
has not been established in detail. In a previous study, Nasiri et al[23] reported that benign HFP was 
characterized by diffuse and intense 18F-fluorodeoxyglucose uptake. MRI is advantageous for the 
understanding of cavernous smooth muscle injury and the detection of unusual conditions, such as 
malignant infiltration[24]. Our case involved a typical trauma-induced HFP with high-flow arterial 
cavernous artery blood gas. Furthermore, CDUS, CTA, and MRI clearly revealed bilateral cavernous 
artery fistulas, bilateral pseudoaneurysms with an interaneurysmal fistula, penile artery flow, and 
pelvic vascular anatomy, thus providing a good preoperative reference for interventional embolization 
evaluation. Digital subtraction angiography further confirmed the diagnosis.

The main treatment modalities for HFP are conservative management, interventional embolization, 
medical therapy, and surgical management. Penile exploration and direct surgical ligation of sinusoidal 
fistulas are efficacious in up to 63% of cases (with a 50% rate of ED)[5]. The surgical management of 
nonischemic priapism is the last resort option. At present, only a small number of studies have reported 
the use of androgen blockade to suppress nocturnal erections as an alternative treatment for HFP. 
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Figure 2 Digital subtraction angiography images during patient intervention. A: Digital subtraction angiography of the patient revealed bilateral 
cavernous artery fistulas and pseudoaneurysms complicated by interaneurysmal fistulas; B: A microcatheter (2.7 F) was superselectively inserted into the right 
pudendal artery; C: Arterial embolization was performed with a microcoil (1 mm) combined with gel-foam particles (750-1200 µm) at the proximal position of the right 
penile dorsal artery. This led to the disappearance of the right cavernous artery fistula; D: The left cavernous artery fistula was not treated by embolization.

Mwamukonda et al[25] stated that leuprorelin, bicalutamide, and other drugs can induce the cavernous 
arteriovenous fistula to close. However, all of the patients (a total of 7) reported some degree of ED 
during therapy in this study. The effectiveness and side effects of this treatment remain to be further 
verified in a large multicenter study.

The American Urological Association Guidelines on the Management of Priapism[5] and the 
European Association of Urology Guidelines on Priapism[14] both indicate that interventional 
embolization is the first choice treatment modality for patients with HFP in which conservative 
treatment has failed; this technique has an effective rate of approximately 70%-89% as well as a < 20% 
incidence rate of ED. Occlusive agents include temporary occlusive agents (such as autologous blood 
clots and gel foam) and permanent occlusive agents (such as microcoils, n-butyl cyanoacrylate, and 
polyvinyl alcohol). Currently, the choice of material for embolization remains controversial. Materials 
used for permanent embolization are associated with better embolization effects, whereas temporary 
embolization materials can reduce the postoperative incidence rate of ED[5,26,27].

The American Urological Association Guidelines on the Management of Priapism stated that when 
using permanent occlusive agents, 78% of patients with HFP were effectively treated (with an incidence 
rate of ED of 39%). In contrast, with temporary embolization materials, 74% of patients with HFP were 
effectively treated, and the incidence rate of ED was 5% (based on data retrieved from the MEDLINE 
database from 1966 to 2001)[5]. Thus, temporary embolization materials were recommended. However, 
Kojima et al[26] reviewed reports published from 2001 to 2009 in the MEDLINE database and extracted 
a total of 96 patients with HFP who experienced arterial embolization. These authors found that the 
rates of symptom improvement were more favorable with permanent embolizing materials than with 
temporary embolizing materials; thus, permanent occlusive agents were recommended.

In another study, Arrichiello et al[27] reviewed a total of 113 patients with HFP undergoing interven-
tional embolization between 1990 and 2020 and found that gel foam was associated with the highest 
clinical effective rate (89%) and the lowest recurrence rate (13%), thus suggesting that the choice of 
embolizing material should be based on the experience of the operator, the characteristics of the fistula, 
and the specific clinical features of the patient. Nevertheless, as key representatives of the two types of 
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Figure 3 Color Doppler ultrasonography and computed tomography angiography of the patient 6 mo after interventional embolization. A: 
Ultrasound revealed anechoic areas of the bilateral cavernous body; B: Color Doppler revealed an increased resistive index in the right dorsal penile artery 
(embolization side); C: Contrast-enhanced computed tomography scanning (arterial phase) revealed that the microcoil was fixed in the right penile dorsal artery; D: 
Maximum intensity projection images revealed that the distal part of the right penile dorsal artery had faded.

embolizing materials, gel foam and microcoils are superior to other materials in terms of therapeutic 
efficacy, recurrence rate, and prognosis. Moreover, they are the mainstream materials used for interven-
tional embolization[9,26,27].

Due to the fact that the width of the fistula in our patient was approximately 0.6 mm, as determined 
by preoperative ultrasound (Figure 1A), a 2.7 F microcatheter (approximately 0.9 mm) was not able to 
superselectively penetrate into the fistula. Thus, we chose to embolize the right penile dorsal artery at a 
point proximal to the fistula with a microcoil (1 mm) combined with gel-foam particles (750 µm-1200 
µm) (Figure 2B and C). The left arterial fistula was not embolized (Figure 2D); instead, we planned to 
observe the effect of postoperative conservative treatment to decide whether to perform contralateral 
embolization. The penile erection experienced by this patient was completely eliminated within 72 h of 
the operation. Postoperative imaging did not reveal any bilateral cavernous fistulas (Figure 3). 
Furthermore, the patient did not experience recurrent abnormal persistent erection or ED at the 12-mo 
follow-up.

Unilateral embolization therapy converts bilateral cavernous artery fistulas into unilateral fistulas 
with an overall reduction in penile blood flow. This treatment modality preserves the contralateral 
cavernosa blood supply and may reduce the risk of ED secondary to penile ischemia. However, relative 
to bilateral embolization, unilateral embolization demonstrates a risk of secondary contralateral 
embolization for patients with poor postoperative outcomes; this increases the number of procedures 
and the financial burden on patients. To the best of our knowledge, no previous reports have described 
a successful case involving successful unilateral arterial embolization in HFP patients with bilateral 
cavernous artery fistulas.

Langenhuijsen et al[28] and Čechová et al[29] both attempted to perform unilateral arterial 
embolization; however, their patients did not achieve clinical expectations and had to receive a second 
round of complementary embolization. Langenhuijsen et al[28] believed that bilateral embolization is 
indicated when unilateral treatment does not result in detumescence of the penis. Moreover, Čechová et 
al[29] held the viewpoint that when no further embolization was possible, a conservative approach after 
embolization should be performed, even though the fistula was still present.

Our patient was fortunate enough that the objective of treatment was attained through a single 
unilateral embolization with postoperative conservative treatment. This case successfully verified that 
unilateral arterial embolization may be a practically feasible treatment method for patients with HFP 
due to bilateral cavernous artery fistulas and has the potential to reduce the incidence rate of 
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postoperative ED. Therefore, we believe that although unilateral arterial embolization may increase the 
number of operations, it is worth attempting in patients with a strong need for postoperative sexual 
function recovery. We should perform contralateral embolization in cases where conservative treatment 
has continued for some time after unilateral embolization and then failed in achieving clinical outcomes. 
Furthermore, the direct selection of bilateral embolization is the more appropriate surgical approach for 
patients who do not have a strong need for postoperative sexual recovery.

CONCLUSION
To the best of our knowledge, this is the first report to describe the successful application of unilateral 
arterial embolization in a young patient with HFP due to bilateral cavernous artery fistulas. We believe 
that unilateral embolization can achieve clinical efficacy and can safely and flexibly reduce the risk of 
ED secondary to postoperative penile ischemia. Unilateral arterial embolization is the interventional 
treatment modality of choice for patients who strongly demand postoperative sexual recovery. Future 
studies need to involve an increased sample size to accurately determine the specific efficacy and 
prognosis of unilateral arterial embolization. The medical images, laboratory indices, and clinical 
assessments of this patient were relatively complete, and we believe that this successful experience of 
unilateral embolization for the treatment of HFP caused by bilateral cavernous artery fistula will 
provide more ideas for the future diagnosis and treatment of HFP.
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