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[bookmark: _GoBack]Background: Erectile dysfunction (ED) is a common condition, often driven by vasculogenic mechanisms like arteriogenic and veno-occlusive dysfunction. Conventional therapies improve erectile performance but do not correct underlying endothelial injury, reduced arterial inflow, smooth muscle loss, or tunical fibrosis. Platelet-rich plasma (PRP), an autologous concentrate rich in regenerative growth factors, has emerged as a potential therapy capable of enhancing angiogenesis, endothelial repair, and cavernosal tissue regeneration. This narrative review aimed to assess the role of intracavernosal PRP therapy in ED, with specific comparison between arteriogenic and veno-occlusive ED. Methods: This narrative review was conducted through PubMed, Scopus, Web of Science, and Google Scholar up to 2025. Search terms included platelet-rich plasma, PRP, ED, arteriogenic, veno-occlusive, and intracavernosal injection. Eligible studies included clinical trials, comparative studies, case series, reviews, and guidelines reporting PRP outcomes in adult males. Conclusion: RP is a promising regenerative therapy for vasculogenic ED, with potential benefits in both arteriogenic and veno-occlusive dysfunction. Although early findings are encouraging, evidence remains limited and heterogeneous, highlighting the need for well-designed comparative studies to optimize patient selection and treatment protocols.
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1. 
2. Introduction
Epidemiological literature established that erectile dysfunction (ED), characterized by the consistent inability to attain and sustain an erection sufficient for satisfactory sexual activity, stemming from psychological, neurological, hormonal, arterial, cavernosal, or combined etiologies, is a widespread global health issue, impacting over 300 million men worldwide (Scott et al., 2019).
Over the past several decades, regenerative medicine has experienced substantial development, and preclinical studies have underscored the therapeutic potential of growth factor–based therapies, gene transfer, stem cell methodologies, and tissue engineering techniques for the restoration of erectile function (Hakim et al., 2012).
Age-associated comorbidities, including diabetes mellitus (DM) and vascular disease, are significant factors contributing to ED in elderly males. Reports suggest that among individuals over the age of 50, as many as 50% may experience ED attributable to vascular disease. Regardless of etiology, ED is also linked to significant psychological distress, which can further reduce the probability of attaining adequate erectile responses (Kalsi & Muneer, 2013).
Platelet-rich plasma (PRP), an autologous plasma component with platelet concentrations approximately three to seven times above normal physiological levels, demonstrates therapeutic efficacy when the final formulation contains in excess of 1,000,000 U/mL of platelets (Pavlovic et al., 2016).
Intracavernosal administration of PRP has thus become an innovative therapeutic approach for ED and is progressively pertinent to both primary care physicians and urologists (Scott et al., 2019).
ED is now acknowledged as an early indicator and possible precursor of systemic atherosclerosis. Central to this association is endothelial dysfunction, defined by diminished nitric oxide (NO) production or activity, leading to vasoconstriction, increased coagulation, leukocyte adhesion, and smooth muscle proliferation, fundamental processes in atherogenesis. Inhibition of endothelial NO synthase (eNOS) via impaired dimethylarginine metabolism or eNOS uncoupling elevates oxidative stress, accelerates NO degradation, and facilitates the formation of peroxynitrite at the endothelial level (Kalsi & Muneer, 2013).
In endothelial impairment related to diabetes, elevated free fatty acids associated with insulin resistance promote the activation of protein kinase C (PKC), enhance the production of reactive oxygen species (ROS), increase triglyceride and low-density lipoprotein (LDL) levels, and decrease high-density lipoprotein (HDL) concentrations. Evidence indicates that the impacts of hyperglycemia and insulin resistance on endothelial cells are cumulative, as disruptions in glucose and lipid metabolism similarly diminish endothelial NO availability. The associations among metabolic syndrome, insulin resistance, obesity, and ED in men are now well established (Kalsi & Muneer, 2013).
Arteriogenic ED may result from atherosclerotic or trauma-induced obstructions within the hypogastric–cavernous–helicine arterial system. Decreased arterial inflow and perfusion pressure delay the attainment of maximal erection and reduce penile rigidity. In the majority of individuals with arterial insufficiency, diminished penile perfusion indicates a manifestation of systemic atherosclerotic disease (Aiyekomogbon et al., 2021). Age-related patterns are present in both the onset and progression of coronary artery disease and ED. Shared risk factors encompass hypertension, hyperlipidemia, cigarette smoking, DM, pelvic or perineal trauma, and prior pelvic irradiation. The probability of encountering anomalous penile vascular findings escalates in proportion to the number of vascular risk factors identified. Angiographic assessments frequently reveal bilateral, diffuse pathology affecting the internal pudendal, common penile, and cavernous arteries in men with atherosclerosis, whereas younger males with a history of blunt pelvic or perineal trauma more commonly present with focal stenosis of the common penile or cavernous artery. Both vasculogenic and neurogenic ED have been linked to long-distance cycling as a risk factor (Rinkūnienė et al., 2021). Insufficient venous occlusion has also been suggested as one of the most common causes of vasculogenic ED (Di Serafino et al., 2023).
Despite the variety of available treatments, including oral erectogenic medications, intraurethral agents, intracavernosal injections, and penile prostheses, current therapeutic focus has transitioned toward regenerative approaches targeting the fundamental tissue pathology rather than solely enhancing hemodynamics. Due to its angiogenic, vasculogenic, and regenerative properties when administered intracavernosally for the treatment of ED, PRP has garnered growing interest in accordance with this shift (Shaher et al., 2023).
Emerging evidence further indicates that neuropilin ligands and growth factors, like platelet-derived growth factor (PDGF), insulin-like growth factor-1 (IGF-1), and vascular endothelial growth factor (VEGF), play a role in neural repair, promote neuronal NO synthase (nNOS) expression, and facilitate the recovery of erectile function after cavernous nerve (CN) injury (Scott et al., 2019).
This review aims to assess the impact of intracavernous injection of PRP in ED compering the outcome of its use in arteriogenic and veno occlusive dysfunction.
3. Methodology of the Review
This narrative review was conducted through a comprehensive search of PubMed, Web of Science, Scopus, and Google Scholar up to 2025. The search strategy combined the following key terms and their synonyms: platelet-rich plasma, PRP, erectile dysfunction, vasculogenic erectile dysfunction, arteriogenic, veno-occlusive, veno-occlusive dysfunction, intracavernosal injection, penile Doppler, regenerative therapy, and growth factor therapy. Boolean operators (AND/OR) were used to refine the search and to capture studies specifically addressing the use of PRP as a regenerative treatment in ED, with particular attention to arteriogenic and veno-occlusive subtypes.
2.1 Epidemiology and Clinical Burden of Erectile Dysfunction
ED is strongly age-associated but is not restricted to older men. According to the MMAS, 52% of men between the ages of 40 and 70 had mild to moderate ED, closely linked to age, overall health, and emotional well-being. The EMAS, the largest multicenter study in Europe, showed an average ED prevalence of around 30% among men aged 40–79 years, rising steadily with age (Mark et al., 2024). Beyond age, ED is closely associated with cardiovascular disease (CVD), DM, metabolic syndrome, hypertension, dyslipidemia, obesity, smoking, and psychological stress, making it both a sexual health disorder and a systemic health marker (Corona et al., 2023, Mostafaei et al., 2021).
ED is also strongly correlated with lower urinary tract symptoms (LUTS) related to benign prostatic hyperplasia (BPH), and the association persists after adjustment for age and comorbidities, suggesting shared mechanisms like pelvic atherosclerosis and alterations in NO–cyclic guanosine monophosphate (NO–cGMP) and RhoA–ROCK signaling pathways (Chen, 2025). Naturalistic studies indicate that about one in four men seeking medical help for ED is younger than 40 years, and a considerable proportion of these younger males have clinically significant dysfunction on the Sexual Health Inventory for Men (SHIM). In younger men, psychogenic factors are common, but ED may also be an early marker of underlying organic disease, underlining the need for comprehensive assessment (Zhou et al., 2020).
The psychosocial burden of ED is substantial. Men with ED frequently experience low self-esteem, anxiety, depression, relationship conflict, and reduced QoL. Partners may also suffer emotional distress and sexual dissatisfaction, reinforcing a cycle of performance anxiety and further erectile difficulties. Thus, ED management requires an integrated approach that addresses not only organic causes but also psychological and relational dimensions (Vasan et al., 2025).
2.2 Pathophysiology of Erectile Function and Dysfunction
In the flaccid state, penile smooth muscle tone is maintained by adrenergic (noradrenaline) stimulation, intrinsic myogenic activity, and endothelium-derived contracting factors like prostaglandins and endothelins. During sexual stimulation, erection is initiated by release of NO from non-adrenergic non-cholinergic (NANC) neurons and acetylcholine from parasympathetic cholinergic nerves. These mediators increase cGMP, lower intracellular calcium, and induce cavernosal smooth muscle relaxation. Blood fills the lacunar spaces of the corpora cavernosa, expanding the sinusoids and compressing subtunical venules, which results in veno-occlusion and maintenance of rigidity (Argiolas et al., 2023, Mazzilli, 2022).
Erection subsides when cGMP is degraded by PDE5, restoring smooth muscle contraction and venous outflow. Any disruption in this finely tuned neurovascular process at the level of central neural pathways, peripheral nerves, endothelium, smooth muscle cells, cavernosal architecture, or venous occlusive mechanisms can result in ED. Organic ED is broadly classified into neurogenic, vasculogenic (arteriogenic and veno-occlusive), endocrinologic, and structural causes, often overlapping with psychogenic factors (Mazzilli, 2022).
2.3 Neurogenic and Diabetic Mechanisms
Neurogenic ED accounts for approximately 10–19% of cases and arises from central or peripheral nervous system disorders that impair autonomic or somatic inputs to penile tissues. Sensory stimulation activates hypothalamic centers and spinal pathways; interruption at any point, from cortical processing to CN terminals, can compromise erectile response. Peripheral neuropathy, frequently associated with obesity and small-fiber nerve injury, is an independent risk factor for ED and is also linked to CVD. Traumatic or iatrogenic injuries like damage to CNs during radical prostatectomy or rectal cancer surgery may cause persistent ED through loss of neural input and neuroinflammatory responses (Argiolas et al., 2023, Soave et al., 2023).
DM represents a major systemic contributor to ED. Chronic hyperglycemia impairs NO production, disrupts cGMP signaling, increases oxidative stress and ROS, activates the RhoA/Rho kinase pathway, and induces structural vascular and neural damage (Islam et al., 2025). Accumulation of advanced glycation end products (AGEs) leads to endothelial dysfunction, cavernosal atherosclerosis, and reduced NO bioavailability. Diabetic neuropathy further affects sensory and autonomic nerves, exacerbating erectile impairment. Low morning testosterone levels are common in diabetic men with ED, and careful evaluation is required to distinguish diabetes-related hypogonadism from other endocrine or urologic disorders (Alam et al., 2021, Lu et al., 2023).
2.4 Vasculogenic Erectile Dysfunction: Arteriogenic Component
Vasculogenic ED includes arteriogenic and veno-occlusive dysfunction. Arteriogenic ED is typically related to atherosclerotic or traumatic disease of the hypogastric–cavernous–helicine arterial system, which reduces perfusion pressure and arterial flow into the sinusoidal spaces. This leads to prolonged time to maximal erection and reduced rigidity. In most males with arteriogenic ED, impaired penile perfusion is part of generalized atherosclerosis, and the incidence and age at onset of coronary artery disease parallel those of ED (Sangiorgi et al., 2021, Hoppe et al., 2023).
Endothelial dysfunction is central to the arteriogenic process. Loss of NO activity or synthesis is associated with vasoconstriction, coagulation, leukocyte adhesion, smooth muscle cell hyperplasia, and ultimately atherosclerotic plaque development. Inhibition or uncoupling of eNOS, increased oxidative stress, and formation of peroxynitrite further catabolize NO, worsening vascular dysfunction. In diabetes-associated endothelial dysfunction, elevated free fatty acids, dyslipidemia, and insulin resistance act synergistically to impair NO availability and promote vascular damage (Kalsi & Muneer, 2013).
Abnormal lipid metabolism and inflammatory interactions between macrophages and lipoproteins accelerate plaque formation. Myeloperoxidase (MPO)-modified LDL (Mox-LDL) and other oxidized lipoproteins exacerbate endothelial dysfunction and destabilize vascular plaques by triggering ROS and inflammatory cytokine release. Involvement of the internal pudendal and common penile arteries can often be demonstrated with color Doppler ultrasonography, selective angiography, or other vascular imaging modalities (Torremade & Picola, 2025, Lyu et al., 2025).
2.5 Vasculogenic Erectile Dysfunction: Veno-occlusive Dysfunction
Failure of adequate venous occlusion has been proposed as one of the most common causes of vasculogenic impotence. Veno-occlusive ED arises when the tunica albuginea, cavernosal trabeculae, or sinusoidal structure cannot sustain sufficient compression of subtunical venules during erection. Corporal smooth muscle atrophy, increased collagen deposition, and fibrosis of cavernosal tissue or tunica albuginea reduce the ability to trap blood, resulting in rapid detumescence despite adequate arterial inflow (Napier, 2024).
Venous leakage may be associated with aging, long-standing diabetes, Peyronie’s disease, post-traumatic changes, or prior surgery. From a hemodynamic perspective, veno-occlusive dysfunction is typically characterized by elevated end-diastolic velocity (EDV) and low resistive index (RI) on penile color Doppler ultrasonography despite pharmacologically induced erection. This pathophysiologic distinction from arteriogenic ED is clinically relevant, as therapies that enhance arterial inflow may not fully correct a failing veno-occlusive mechanism, and regenerative strategies aimed at reversing fibrosis and restoring smooth muscle content may be particularly attractive in this setting (Akdemir & Kayigil, 2024).
2.6 Psychogenic, Iatrogenic, and Endocrine Factors
Psychological factors including anxiety, stress, mood disorders, and relationship conflicts play a major role in ED. Psychosis and its treatment with dopamine D2–blocking antipsychotics are associated with a significantly higher risk of ED (Capogrosso et al., 2025). Mental health disturbances like low self-esteem, emotional withdrawal, and sleep disorders correlate with ED severity and can form a self-perpetuating cycle with performance anxiety (Ciocca et al., 2021, Capogrosso et al., 2025).
Iatrogenic ED most commonly follows radical pelvic surgeries, where CN injury and damage to accessory pudendal arteries may occur. Pelvic fractures can also cause nerve distraction or arterial trauma. Numerous medications including thiazide diuretics, β-blockers, psychotropics, anti-androgens, 5α-reductase inhibitors, H₂ blockers, and opiates have been linked to ED, although disentangling drug effects from underlying disease is often difficult (Mirone et al., 2023).
Endocrine causes are primarily related to androgen deficiency. Testosterone is fundamental for penile development, maintenance of genital tissues, and sexual desire. Age-related declines in total and free testosterone correlate with increased ED prevalence, but the relationship is not strictly causal (Wang & Jiang, 2024). Androgens modulate penile smooth muscle pathways involving NO, ROCK, PDE5, and adrenergic signaling, and deficits at these levels can contribute to ED beyond libido changes (Salvio et al., 2021).
2.7 Risk Factors and Systemic Associations
Lifestyle behaviors like smoking, alcohol consumption, poor diet, and physical inactivity significantly influence ED risk. Observational studies report a dose–response relationship between smoking intensity and ED, while chronic alcohol abuse also contributes to vascular and neurologic injury. Diets rich in red meat, high-fat dairy products, and sugar, but low in whole grains, fruits, and vegetables, have been associated with higher ED prevalence, whereas regular moderate physical activity is protective (Ahmad et al., 2025).
Obesity and metabolic syndrome contribute to ED through hypogonadism, endothelial dysfunction, and increased cardiovascular burden. Central obesity, in particular, may independently predict ED, potentially via elevated inflammatory cytokines like tumor necrosis factor-alpha (TNFα). Sexual health is impaired in males with type 1 or type 2 diabetes and even in pre-diabetic states, with mechanisms involving neuropathy, atherosclerosis, and hormonal disturbances (Calogero et al., 2019).
ED is closely linked to CVD. Arteriogenic ED and CVD share common pathophysiologic pathways, and ED frequently precedes overt coronary artery disease. Meta-analyses and consensus statements describe ED as a harbinger of cardiovascular events, particularly in younger men, with predictive value comparable to or exceeding that of classical risk factors like hypertension, diabetes, and hyperlipidemia. Thus, ED offers an opportunity for early detection and prevention of subclinical CVD (Corona et al., 2023, Mostafaei et al., 2021).
2.8 Diagnostic Evaluation of Erectile Dysfunction
Comprehensive ED assessment begins with a detailed clinical history focused on onset, duration, pattern, relationship context, erectile rigidity, ejaculatory function, and presence of nocturnal or morning erections. Validated questionnaires like the International Index of Erectile Function (IIEF-15, with ED defined by a total score <26) and the abbreviated IIEF-5 (ED defined by score <22) are widely used to quantify severity and categorize ED as mild, moderate, or severe (Omar et al., 2022).
First-level investigations typically include hormonal and biochemical profiles, while second-level tests may involve penile color Doppler ultrasonography, nocturnal penile tumescence monitoring, and neurophysiologic studies. Psychosexual evaluation is important because performance anxiety and subclinical ED are relatively common. In clinical research, subjective tools like the IIEF erectile function domain, morning erection frequency, and treatment satisfaction scores are often combined with objective penile Doppler parameters (peak systolic velocity, EDV, resistive index) and measurements of penile length or girth to comprehensively characterize treatment outcomes (Carella et al., 2023).
2.9 Conventional Management of Erectile Dysfunction
PDE5 inhibitors are first-line pharmacologic therapy. By inhibiting PDE5-mediated breakdown of cGMP, agents like sildenafil, tadalafil, vardenafil, and avanafil enhance NO-dependent smooth muscle relaxation and penile vasodilation. Although similar in efficacy and tolerability, they differ in pharmacokinetic profiles and selectivity. Common side effects include headache, flushing, dyspepsia, and visual disturbances, reflecting PDE5 distribution beyond penile tissue. Despite occasional concerns over reproductive effects in animal models, these agents remain safe and effective for most males, but about 30% exhibit suboptimal response or intolerance (Kloner et al., 2024).
Intracavernosal injection (ICI) therapy with vasoactive drugs like papaverine and prostaglandin E1 provides a potent local option for men who do not respond to oral therapy. ICI is also used diagnostically to assess penile hemodynamics. Combination regimens and individualized dosing can improve efficacy, but dropout is frequent due to discomfort, anxiety, and risk of complications like priapism, hematoma, or fibrosis (Stern et al., 2025).
Hormonal replacement therapy is indicated in hypogonadal men with symptomatic testosterone deficiency. Restoring testosterone levels can improve libido, mood, and sometimes erectile function, particularly when combined with PDE5 inhibitors (Alemany, 2022).
Vacuum erection devices (VED) create negative pressure around the penis to draw blood into the corpora cavernosa, with a constriction ring to maintain erection. VEDs have high success rates and minimal systemic side effects, and they also help prevent penile atrophy after radical prostatectomy by improving penile oxygenation (Pang et al., 2022).
Penile prosthesis implantation (PPI) is considered a third-line option for refractory ED, providing high satisfaction for both males and partners but at the cost of surgery-related risks and device complications. Three-piece inflatable prostheses most closely mimic natural erection but are expensive and associated with risks of infection, mechanical failure, and the need for revision surgery (Truong & Ngo, 2022, Poon et al., 2018).
In parallel, low-intensity extracorporeal shock wave therapy (Li-ESW) and stem cell–based therapies have emerged as regenerative approaches that aim to restore erectile tissue structure and function, particularly in vasculogenic and neurogenic ED. These modalities provide important context for PRP as part of a broader regenerative strategy (Bocchino et al., 2023, Medrano-Sánchez et al., 2024).
2.10 Regenerative Therapies in Erectile Dysfunction
Regenerative therapies in ED aim to reverse structural and functional damage of cavernosal tissue, vasculature, and nerves instead of merely enhancing residual hemodynamics. Approaches include PRP, stem cell therapy, Li-ESWT, and experimental gene or growth factor therapies (Campbell et al., 2020; Chakra et al., 2024; Chung et al., 2023). PRP delivers concentrated autologous platelets and plasma proteins that release growth factors, modulate inflammation, and provide a fibrin scaffold. Stem cells, particularly mesenchymal stem cells (MSCs) and adipose-derived stem cells (ADSCs), can differentiate into endothelial and smooth muscle cells and exert strong paracrine effects, while Li-ESWT induces mechanical stress that triggers neovascularization and recruitment of endogenous progenitor cells (Zakrzewski et al., 2019; Sadiq et al., 2025; Medrano-Sánchez et al., 2024).
Experimental data support improvements in erectile function, penile hemodynamics, and tissue architecture in diabetic, vasculogenic, and post-prostatectomy ED models, and early clinical studies suggest benefit in males with poor response to PDE5 inhibitors (Ghavam et al., 2025; Alnasser et al., 2025). However, heterogeneous protocols, small sample sizes, and limited long-term follow-up mean that current guidelines still recommend these interventions primarily within experimental or controlled clinical settings (Chung et al., 2023).
2.11 Biology of Platelet-Rich Plasma
2.11.1 Definition, Classification, and Preparation
PRP is characterized as the processed liquid component of a patient’s own blood in which platelet levels are concentrated above physiological baseline, generally reaching approximately three- to seven-fold higher than normal. Therapeutic effects are generally observed when platelet counts exceed about 1,000,000/µL in the final product (Epifanova et al., 2020). PRP and related orthobiologic formulations have been used in clinical practice for more than three decades, particularly in musculoskeletal medicine, wound healing, and tissue repair (Eymard et al., 2025; Everts et al., 2020).
Preparation techniques typically involve centrifugation of whole blood using either large automated blood cell separators (intraoperative) or smaller point-of-care kits. Methods differ in blood volume processed, G-force, number of spins, and target layer (plasma versus buffy coat), resulting in products that vary in platelet yield, leukocyte content, purity, and activation (Everts et al., 2020). This heterogeneity, coupled with inconsistent reporting, remains a major challenge for standardization and comparison of clinical outcomes (Fadadu et al., 2019).
2.12 Mechanisms of Action of PRP
PRP exerts its effects through multiple, interacting mechanisms:
1. Growth factor and cytokine release
Platelet α-granules release a spectrum of growth factors as PDGF, TGF-β, VEGF, EGF, and others that regulate cell proliferation, migration, differentiation, and survival. These factors act on endothelial cells, fibroblasts, smooth muscle cells, and stem cells, orchestrating tissue repair and regeneration through endocrine, paracrine, autocrine, and intracrine signaling (Everts et al., 2020; Alonso-Frías et al., 2025).
2. Modulation of inflammation and immunity
PRP can modulate inflammatory responses. Leukocyte-rich preparations contain leukocytes that release cytokines and interact with monocytes, macrophages, and lymphocytes, shifting the milieu from a pro-inflammatory to a more regenerative profile when appropriately balanced. This is particularly important in chronic degenerative conditions, where excessive or persistent inflammation impairs healing (Everts et al., 2023; Everts et al., 2024).
3. Angiogenesis and revascularization
VEGF, PDGF, and other angiogenic factors in PRP stimulate endothelial proliferation and new vessel formation, enhancing microcirculation and oxygen delivery to damaged tissues (Everts et al., 2023). Improved perfusion supports cellular metabolism and accelerates removal of metabolic waste, thereby promoting a favorable environment for regeneration.
4. Interaction with stem and repair cells
PRP supports proliferation, migration, and differentiation of MSCs and other progenitor cells. It enhances their paracrine secretion of trophic factors, further supporting tissue repair and fibrosis modulation (Everts et al., 2023; Everts et al., 2020).
5. Hemostatic scaffold formation
Plasma proteins like fibrinogen, fibronectin, and vitronectin form a three-dimensional fibrin matrix upon activation, providing a scaffold for cell adhesion, migration, and proliferation. This matrix also serves as a reservoir for sustained release of growth factors, integrating structural and biochemical support for tissue repair (Delgado et al., 2024; Weisel and Litvinov, 2017).
6. Targeted cellular signaling
By binding to specific receptors, growth factors in PRP activate intracellular cascades that regulate hemostasis, inflammation, proliferation, matrix deposition, and remodeling. The timing and balance of these signals determine the quality and durability of healing (Alonso-Frías et al., 2025; Chicharro-Alcántara et al., 2018).
2.13 Role of PRP in Wound, Tissue, and Mucosal Healing
PRP contributes to all phases of wound healing. During hemostasis, it enhances clot formation and provides a fibrin scaffold. In the inflammatory phase, it regulates immune cell recruitment and activity, promoting effective debris clearance without excessive tissue damage. During proliferation, PRP stimulates angiogenesis, fibroblast proliferation, and extracellular matrix deposition, improving oxygenation and nutrient delivery. In the remodeling phase, PRP supports collagen maturation and tissue organization, often resulting in better functional restoration and less scarring (Imam et al., 2022, Liebig et al., 2020).
Evidence from nasal and oral mucosal applications shows that PRP accelerates epithelial regeneration, reduces crusting, and improves postoperative recovery, likely via enhancement of epithelial proliferation, angiogenesis, and ECM remodeling. These data support the concept that PRP is particularly effective in richly vascularized soft tissues and mucosa, which is directly relevant to the highly vascular and endothelial-rich environment of the corpora cavernosa (Dinaki et al., 2024, Song et al., 2024).
2.14 Platelet-Rich Plasma as a Regenerative Therapy in Erectile Dysfunction
Intracavernosal injection of PRP is an emerging modality for ED that targets both vascular and neurogenic components. In arteriogenic ED, PRP may enhance angiogenesis and endothelial repair via VEGF, PDGF, and related growth factors, potentially improving arterial diameter, peak systolic velocity, and NO-mediated vasodilation (Asmundo et al., 2024). In veno-occlusive ED, PRP could promote cavernosal smooth muscle regeneration, reduce fibrosis, and remodel the tunica albuginea, thereby improving veno-occlusive function and erectile sustainability (Wu et al., 2025).
Clinical protocols commonly employ intracavernosal injections of 2–5 mL PRP, administered in one to three sessions at intervals of 2–4 weeks, sometimes under ultrasound guidance. PRP is minimally invasive, autologous, and repeatable, which makes it attractive in men who have suboptimal responses to pharmacologic therapy or wish to avoid prosthetic surgery. However, current evidence is limited by small cohorts, heterogeneous preparation techniques, and variable outcome measures, and long-term durability remains unclear (Wu et al., 2025).
2.15 Safety Profile and Contraindications
PRP is generally considered safe because it is derived from the patient’s own blood, minimizing risk of immunogenic reaction, disease transmission, or allergy. Adverse events are typically mild and transient, like pain, swelling, or bruising at the injection site (Di Mitri et al., 2024). Nevertheless, standard contraindications must be observed. PRP should be avoided in males with active local or systemic infection, significant hematologic disorders (e.g., thrombocytopenia, platelet dysfunction, severe anemia, coagulopathies), and in those with active malignancy due to theoretical concerns that growth factors might promote tumor growth (Arita & Tobita, 2024).
Caution is advised in males receiving anticoagulant therapy or with autoimmune diseases because of potential effects on coagulation and immune modulation. Detailed clinical and laboratory assessment is therefore essential before PRP administration, particularly in ED populations where comorbidities like diabetes, CVD, and dyslipidemia are common (Vrapcea et al., 2025).
2.16 Rationale for Comparing PRP Outcomes in Arteriogenic and Veno-occlusive Erectile Dysfunction
Despite the wide range of available ED treatments, most conventional therapies provide symptomatic relief without reversing underlying vasculogenic pathology. Oral erectogenic drugs, intraurethral and intracavernosal agents, vacuum devices, and penile prostheses primarily improve hemodynamics or mechanically facilitate erections; they do not directly repair endothelial dysfunction, atherosclerosis, cavernosal smooth muscle atrophy, or tunical fibrosis. In contrast, PRP offers a regenerative approach that may simultaneously address multiple layers of vasculogenic ED through angiogenesis, endothelial repair, anti-inflammatory effects, and modulation of fibrosis (Shaher et al., 2023).
Arteriogenic and veno-occlusive ED represent distinct but interrelated phenotypes of vasculogenic dysfunction. Arteriogenic ED is dominated by reduced arterial inflow due to atherosclerotic or traumatic lesions, endothelial dysfunction, and systemic vascular disease. Veno-occlusive ED reflects structural and functional alterations in cavernosal tissue and tunica albuginea that impair blood trapping despite adequate inflow. Given the different primary targets PRP’s angiogenic and anti-fibrotic properties may exert differential effects in these two groups (Lyu et al., 2025).
Furthermore, ED is closely linked to systemic vascular disease, diabetes, and metabolic syndrome, which influence both arterial and venous components. Regenerative strategies that improve endothelial function and microvascular integrity might show more pronounced benefit in arteriogenic ED, whereas therapies that restore smooth muscle content and reduce fibrosis may be more effective in veno-occlusive ED. Comparative evaluation of PRP outcomes in well-characterized arteriogenic versus veno-occlusive cohorts may therefore provide insights into the dominant mechanisms of action of PRP in penile tissue and help refine patient selection (Wang et al., 2025).
In clinical research, subjective outcomes like IIEF erectile function scores, morning erection frequency, and treatment satisfaction scores provide essential information about patient-perceived benefit. Objective penile Doppler indices including peak systolic velocity for arterial inflow, EDV and resistive index for veno-occlusive function offer mechanistic insight and allow classification into arteriogenic and veno-occlusive profiles before and after treatment. Changes in penile size may reflect structural remodeling of cavernosal tissue and the tunica albuginea (Menafra et al., 2022). Combining subjective and objective measures in arteriogenic and veno-occlusive subgroups after PRP therapy enables a comprehensive evaluation of regenerative impact and may guide personalized ED management (Tanzadehpanah et al., 2025).
4. Conclusions
ED is highly prevalent and often driven by vasculogenic factors, particularly arteriogenic and veno-occlusive dysfunction. While conventional treatments improve erectile performance, they do not reverse the underlying vascular or structural abnormalities. PRP provides a regenerative, autologous option that can enhance endothelial repair, angiogenesis, smooth muscle regeneration, and reduce fibrosis. Early evidence supports its potential effectiveness, but clinical data remain limited and heterogeneous. Comparing PRP outcomes in well-defined arteriogenic and veno-occlusive ED is therefore important to understand its differential benefits, optimize treatment protocols, and improve patient selection.
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Background


: 


Erectile dysfunction (ED) is a common condition, often driven by 


vasculogenic mechanisms 


like


 


arteriogenic and veno


-


occlusive dysfunction. 


Conventional therapies improve erectile performance but do not correct underlying 


endothelial injury, reduced arteria


l inflow, smooth muscle loss, or tunical fibrosis. 


Platelet


-


rich plasma (PRP), an autologous concentrate rich in regenerative growth 


factors, has emerged as a potential therapy capable of enhancing angiogenesis, 


endothelial repair, and cavernosal tissue re


generation. This narrative review aimed to 


assess the role of intracavernosal PRP therapy in 


ED


, with specific comparison 


between arteriogenic and veno


-


occlusive ED.


 


Methods: 


This 


narrative review was 


conducted through PubMed, Scopus, Web of Science, and G


oogle Scholar up to 2025. 


Search terms included platelet


-


rich plasma, PRP, 


ED


, arteriogenic, veno


-


occlusive, 


and intracavernosal injection. Eligible studies included clinical trials, comparative 


studies, case series, reviews, and guidelines reporting PRP o


utcomes in adult males.


 


Conclusion: 


RP is a promising regenerative therapy for vasculogenic ED, with 


potential benefits in both arteriogenic and veno


-


occlusive dysfunction. Although early 


findings are encouraging, evidence remains limited and heterogeneous


, highlighting 


the need for well


-


designed comparative studies to optimize patient selection and 


treatment protocols.
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-


occlusive dysfunction, Regenerative therapy.


 


1.


 


Introduction


 


Epidemiological literature established 


that erectile dysfunction (ED)


, 


characterized by the consistent 


inability to attain and sustain an 


erection sufficient for satisfactory 


sexual activity, stemming from 


psychological, neurological, hormonal, 


arterial, cavernosal, or combined 


etiologies


, 


is a widespread global 


health issue, impacting over 300 


million men worldwide 


(Scott et al., 


2019)


.


 


Over the past several decades, 


regenerative medicine has experienced 


substantial development, and 


preclinical studies have underscored 


the therapeutic poten


tial of growth 


factor


–


based therapies, gene transfer, 


stem cell methodologies, and tissue 


engineering techniques for the 
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