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Abstract


Chronic epididymitis and orchitis represent significant yet frequently under-recognized contributors to male infertility, particularly among men of reproductive age. These conditions arise from persistent inflammatory or immunological processes affecting the epididymis and testis, leading to impaired spermatogenesis, altered sperm maturation and possible obstruction of the male reproductive tract. Infectious aetiologies, especially those linked to sexually transmitted pathogens and uropathogens, remain predominant; however, non-infectious mechanisms, including autoimmune activation, post-vasectomy changes and idiopathic inflammation, also play critical roles. The persistent inflammatory milieu induces cytokine release, oxidative stress and structural tissue remodelling, ultimately compromising the functional and immune-privileged microenvironment necessary for optimal sperm production and transport. Diagnostic evaluation requires a multimodal approach incorporating clinical examination, microbiological testing, semen analysis and scrotal ultrasonography, with advanced imaging and molecular assays reserved for complex or equivocal cases. Management is individualized and may involve antimicrobial therapy, anti-inflammatory treatment, immunomodulation or microsurgical intervention in cases of ductal obstruction. Assisted reproductive technologies provide additional options when natural conception is not feasible. Despite increased recognition of their impact, chronic epididymitis and orchitis remain insufficiently studied, with gaps in standardized definitions, biomarker validation and long-term outcome data. This review provides a focused synthesis and phenotype-driven clinical framework for chronic epididymitis and orchitis through a fertility-preservation lens, bridging urological and andrological perspectives and integrating evidence on subclinical inflammation, contemporary diagnostic biomarkers and a staged therapeutic pathway.
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1. Introduction


Male infertility is a multifactorial condition with a complex aetiology, among which urological disorders account for a substantial proportion of identifiable causes. According to the guidelines of the European Association of Urology (EAU), inflammatory processes, whether chronic, subclinical or recurrent, play a central role in impairing spermatogenesis and altering both the structural and immunological integrity of the male genital tract [1]. In recent years, increasing attention has focused on chronic inflammatory and infectious diseases of the male reproductive tract, particularly chronic epididymitis and orchitis, as significant yet potentially reversible contributors to infertility [2,3]. These disorders not only compromise sperm production and transport but also induce immune dysregulation, oxidative stress and long-term tissue remodelling, thereby establishing a persistent pathophysiological state detrimental to spermatogenic function [4,5]. Advances in molecular diagnostics, imaging techniques and reproductive technologies have improved the detection of subclinical inflammation, refined aetiological classification and facilitated the implementation of individualized therapeutic strategies aimed at restoring male reproductive capacity [6,7]. Urogenital infections may impair fertility through multiple mechanisms, including direct or indirect damage to spermatozoa by pathogens, pathogen-derived factors and inflammation-associated mediators such as pro-inflammatory cytokines and reactive oxygen species (ROS) [8,9]. Moreover, infection-related dysfunction of accessory sex glands, inflammatory obstruction of reproductive ducts and direct disruption of spermatogenesis further contribute to reduced fertility potential [10,11]. Pathogens may also elicit cellular and humoral immune responses that compromise the immune-privileged status of the testis, potentially leading to irreversible tissue injury. The formation of anti-sperm antibodies and pathogen-induced epigenetic modifications may further exacerbate reproductive dysfunction [12]. Infections and inflammation of the male urogenital tract thus represent potentially reversible causes of infertility, highlighting the importance of timely diagnosis and targeted therapeutic intervention [13,14]. A widely used conceptual framework for classifying these conditions is the Male Accessory Gland Infection (MAGI) model, introduced by the World Health Organization [15,16]. Although the term originally referred to inflammation of the seminal vesicles, prostate and bulbourethral glands, it is now frequently employed to encompass epididymitis, involvement of the excurrent ductal system and, in some cases, urethritis [17]. While the MAGI model provides a valuable overarching framework, clinical and research attention within infertility settings has often centred on prostatitis and seminal vesiculitis. This review aims to provide a targeted and contemporary synthesis focused specifically on chronic epididymitis and orchitis, conditions where inflammation may be isolated or subclinical, yet disproportionately detrimental to spermatogenesis and sperm transport. We examine these conditions through a fertility-centric lens, integrating the distinct pathophysiological mechanisms that lead to infertility, discussing the challenges in diagnosing asymptomatic presentations and synthesizing a modern management pathway that bridges standard urological care with advanced andrological and reproductive techniques.




2. Methods


This narrative review was conducted to synthesize current evidence on chronic epididymitis and orchitis in the context of male infertility. A literature search was performed in PubMed, Scopus and Web of Science databases up to January 2026, using the following search terms in various combinations: “chronic epididymitis,” “chronic orchitis,” “male infertility,” “epididymo-orchitis,” “inflammation,” “oxidative stress,” “antisperm antibodies,” “obstructive azoospermia” and “assisted reproductive technology.” Only English-language articles were considered. Reference lists of retrieved articles were manually screened for additional relevant studies. Given the broad scope and heterogeneous nature of the topic, a narrative synthesis approach was adopted. Priority was given to systematic reviews, meta-analyses, randomized controlled trials and clinical practice guidelines from the European Association of Urology and the World Health Organization. When high-level evidence was unavailable, observational studies and expert consensus were included, with explicit indication of the level of evidence in the text.




3. Acute Epididymo-Orchitis


Acute Epididymo-orchitis (AEO) is an inflammatory condition involving both the epididymis and ipsilateral testis, typically presenting unilaterally [18,19]. It most frequently arises as a complication of either specific or nonspecific lower urinary tract infections, including urethritis, prostatitis or cystitis with microbial ascension via the vas deferens or lymphatic system [20]. Other aetiologies include viral infections, trauma, autoimmune processes and the use of certain medications such as amiodarone [21]. The clinical presentation of AEO overlaps with other emergent and non-emergent conditions causing acute scrotal pain. The most critical differential is testicular torsion, a urological emergency requiring immediate surgical exploration to preserve testicular viability [22]. Other entities include traumatic injury, incarcerated inguinal hernia, testicular tumor, torsion of a testicular appendage and pain from ureteral calculi or abdominal pathology [23]. Urgent color-Doppler scrotal ultrasonography is indispensable in this setting, confirming the diagnosis by demonstrating epididymal/testicular enlargement, heterogeneous echotexture and hypervascularity or ruling out testicular torsion by demonstrating preserved or increased testicular blood flow [24]. However, in cases where clinical suspicion for torsion remains high despite equivocal imaging, surgical exploration should not be delayed [25]. The pathological process usually begins in the epididymis as a proliferative inflammatory reaction and subsequently extends to the testis. During the exudative phase, serous fluid may accumulate in the scrotum, leading to a reactive hydrocele [26]. AEO is commonly associated with febrile or subfebrile temperatures and acute scrotal pain, which may radiate along the spermatic cord. Diagnostic evaluation includes physical examination, laboratory testing, scrotal ultrasound and, when indicated, microscopic analysis of urethral discharge [18]. The annual incidence of acute epididymitis is approximately 400 per 100,000 men [27]. The condition typically presents with unilateral scrotal pain and epididymal swelling. Testicular involvement occurs in up to 60% of cases. Ascending infection by pathogenic bacteria from the urethra plays a central etiological role. Common causative organisms include conventional uropathogens such as Escherichia coli, as well as sexually transmitted pathogens [21,28]. In sexually active men under the age of 35, Chlamydia trachomatis and Neisseria gonorrhoeae are the most prevalent etiological agents [29,30]. In contrast, men over 35 are more likely to be affected by Gram-negative enteric organisms [31,32]. Although acute epididymitis is not typically encountered in infertility clinics, its sequelae, including chronic or recurrent infections, can significantly impair male reproductive function. Chronic or post-inflammatory lesions of the epididymis may lead to epididymal dysfunction and ultimately result in obstructive azoospermia. These sequelae are frequently observed among infertile men [3,33].




4. Chronic Epididymo-Orchitis


Chronic epididymitis and orchitis, although less frequently diagnosed than acute presentations, constitute important causes of male reproductive impairment. The clinical significance of chronic epididymo-orchitis in infertility can be conceptualized through distinct phenotypic patterns—obstructive, functional and spermatogenic—as detailed in Section 5. Chronic epididymitis is clinically defined by the presence of persistent pain or discomfort in the scrotal contents lasting for more than three months, with or without sonographic or laboratory evidence of inflammation [34,35]. The estimated prevalence ranges from 0.1% to 0.3% in the general male population, with a higher incidence observed in men aged 20 to 40 years—a demographic window of critical reproductive potential [36,37]. Chronic orchitis, often coexisting with epididymitis, is less clearly delineated in epidemiological literature due to its frequently subclinical nature [3,38]. Nonetheless, post-infectious orchitis—especially as a sequela of acute bacterial or viral epididymo-orchitis has been implicated in 10% to 15% of secondary infertility cases in Western cohorts [36,37]. In developing countries, mumps orchitis remains a significant contributor to infertility among adolescents and young adults, particularly in regions with suboptimal vaccination coverage [39]. Among men diagnosed with chronic scrotal pain meeting criteria for chronic epididymitis, contemporary series suggest that identifiable microbial pathogens are isolated in approximately 25–50% of cases, with the remainder classified as non-infectious or idiopathic [40]. This wide range reflects variability in diagnostic workup, including the sensitivity of microbiological techniques and the inclusion of extended cultures for fastidious organisms such as Ureaplasma and Mycoplasma species. Notably, in up to 50–70% of men with persistent leukocytospermia and clinical features of chronic epididymo-orchitis, standard cultures fail to identify a causative pathogen, implicating non-infectious inflammatory, autoimmune, or post-infectious fibrotic processes [41,42].




5. Pathophysiology and Classification


5.1. General Mechanisms of Inflammation-Induced Injury


Chronic epididymitis and orchitis develop through persistent inflammatory mechanisms that alter the structural, immunological and biochemical environment of the male reproductive tract [32]. Whether triggered by infectious or non-infectious stimuli, the epididymis and testis become sites of leukocyte infiltration, primarily macrophages, T lymphocytes and neutrophils, which release pro-inflammatory cytokines including IL-1β, IL-6 and TNF-α [43,44]. These mediators disrupt the epididymal epithelial tight junctions and compromise the blood–testis barrier, a key component of testicular immune privilege [45]. Loss of this barrier facilitates exposure of sperm-specific antigens to the systemic immune system, promoting the development of antisperm antibodies, which further impair fertilization capacity and may reduce sperm motility and zona pellucida binding [46].




5.2. Pathogen-Specific Mechanisms


Different pathogens are linked to distinct pathogenic sequelae relevant to infertility. Chlamydia trachomatis, a frequent cause of chronic subclinical epididymitis, establishes persistent intracellular infection, driving a fibrotic response that can lead to epididymal obstruction [47]. Neisseria gonorrhoeae often provokes acute purulent inflammation with rapid scarring, particularly in the distal epididymis [21]. Gram-negative uropathogens like Escherichia coli not only cause direct epithelial damage but also release endotoxins that exacerbate local cytokine release and oxidative stress, impairing sperm maturation [48]. Viral orchitis, most notably from mumps, directly invades testicular parenchyma, triggering lymphocytic infiltration and often resulting in irreversible seminiferous tubular atrophy and spermatogenic failure [49]. Even non-cultivable agents such as human papillomavirus (HPV) may adhere to spermatozoa and induce oxidative stress, contributing to functional sperm deficits [50].




5.3. Oxidative Stress and Fibrosis


Oxidative stress plays a central mechanistic role. Excess ROS generated during chronic inflammation induce sperm membrane lipid peroxidation and DNA fragmentation, leading to decreased sperm viability and an increased rate of morphological abnormalities [51]. Chronic inflammation may also impair the function of epididymal principal cells responsible for sperm maturation, contributing to asthenozoospermia and functional sperm deficits despite normal sperm counts [36,37]. Prolonged inflammatory signalling leads to fibroblast activation and extracellular matrix deposition, resulting in partial or complete obstruction of the epididymal ducts [52,53]. When fibrosis involves the rete testis or efferent ducts, obstructive azoospermia may ensue. In more severe cases, testicular seminiferous tubules may undergo atrophy, reducing spermatogenic output [54].




5.4. Non-Infectious and Autoimmune Forms


Chronic epididymitis and orchitis are commonly categorized into distinct aetiologies ranging from infectious to idiopathic. As previously mentioned, infectious forms most frequently involve Chlamydia trachomatis and Escherichia coli, while viral orchitis is classically associated with mumps infection in unvaccinated populations [21].



Non-infectious forms, including post-vasectomy epididymal congestion and autoimmune orchitis, represent a significant clinical category [26,38]. Beyond these, a spectrum of sterile inflammatory or systemic autoimmune processes can underlie chronic epididymo-orchitis [18]. Beyond post-vasectomy changes and drug-induced inflammation, non-infectious chronic epididymitis and orchitis may be triggered by specific endogenous or exogenous antigens. Spermatozoa themselves can become autoantigens following disruption of the blood–testis barrier, leading to cell-mediated and humoral immune responses [44,55]. Extravasated sperm antigens, such as LDH-C4, SP-10, and outer dense fiber proteins (ODF2), have been implicated as direct triggers of autoimmune orchitis and epididymitis in experimental models and human studies [56,57]. Additionally, heat shock proteins (HSPs) upregulated by prior subclinical injury, viral remnants (e.g., from mumps or HPV) and environmental chemicals may act as haptens or adjuvants, perpetuating sterile inflammation [58,59]. In IgG4-related disease, unknown testis-specific antigens or cross-reactive microbial peptides are suspected triggers. Recognition of these potential antigens is clinically relevant, as persistent antigen presentation may justify immunomodulatory therapy rather than repeated antimicrobial courses. Experimental evidence from murine models has substantiated the concept that primary male germ cell damage can independently serve as an inciting event for chronic inflammatory conditions in the male genital tract, including epididymitis [60,61,62]. In these models, injury to spermatogenic cells—whether induced by chemotherapy, heat stress, genetic ablation of germ cell-specific genes, or autoimmune targeting—leads to the release of sequestered autoantigens from within the blood–testis barrier, triggering a sterile inflammatory response that propagates from the testis to the epididymis. This germ cell-driven inflammation recapitulates key features of human chronic epididymo-orchitis, including leukocytic infiltration, pro-inflammatory cytokine elevation, and subsequent fibrotic remodeling of the epididymal duct. These findings establish a paradigm where testicular germ cell damage is not merely a consequence of epididymal inflammation but can be its primary cause. Based on these experimental observations, several potential triggers of germ cell-mediated inflammation can be hypothesized in human non-infectious and idiopathic chronic epididymo-orchitis: subclinical spermatogenic stress from environmental toxicants, thermal stress (varicocele) or lifestyle factors; genetic or epigenetic defects in spermatogenesis affecting meiotic recombination, DNA repair or sperm chromatin condensation; post-infectious germ cell antigen exposure; autoimmune priming against germ cells via cross-reactivity; idiopathic germ cell degeneration; oxidative stress-induced germ cell damage [46,63,64,65,66,67]. These speculative triggers highlight a paradigm shift: in non-infectious and idiopathic chronic epididymo-orchitis, the primary pathology may reside within the germ cell compartment itself, with epididymal inflammation representing a secondary, antigen-driven response. These entities, though less common, are critical to recognize as they directly dictate a distinct diagnostic and therapeutic pathway. Idiopathic granulomatous orchitis represents a sterile inflammatory condition characterized by non-caseating granulomas within the testicular parenchyma, often presenting as a unilateral testicular mass that mimics malignancy [68,69]. Its etiology remains unclear but is thought to involve an exaggerated cell-mediated immune response to extravasated sperm or altered testicular antigens. Autoimmune orchitis can occur in isolation but is frequently associated with systemic autoimmune disorders such as polyarteritis nodosa, Behçet’s disease or systemic lupus erythematosus [70,71]. In these contexts, vasculitis or immune-complex deposition can lead to ischemic and inflammatory damage in the testicular and epididymal microvasculature [72]. IgG4-related disease, a systemic fibroinflammatory condition, can manifest as isolated or bilateral epididymo-orchitis, typically featuring a dense lymphoplasmacytic infiltrate rich in IgG4-positive plasma cells, storiform fibrosis and often elevated serum IgG4 levels [73,74]. Clinically, these sterile inflammatory syndromes commonly present with indolent, often bilateral, testicular swelling or discomfort and are strongly associated with the spermatogenic failure phenotype. The inflammatory assault breaches the blood–testis barrier, leading to direct germ cell apoptosis, Sertoli cell dysfunction and ultimately atrophy or ‘burn-out’ of seminiferous tubules. Diagnosis requires a high index of suspicion, correlation with systemic symptoms or serology and may necessitate diagnostic biopsy to rule out neoplasia and confirm the inflammatory pattern [75,76]. Their recognition is paramount, as management shifts from antimicrobial therapy to immunomodulation and necessitates early consideration of fertility preservation strategies, including sperm cryopreservation and planning for future ART with surgically retrieved sperm [77].



Obstructive variants arise from ductal scarring following infection or trauma, whereas idiopathic forms lack a clearly identifiable cause despite demonstrable inflammatory changes.




5.5. Classification Overview


Given the polygenic and multifactorial aetiology of the disease, Table 1 aims to provide an overview of the aetiological factors and pathophysiological mechanisms underlying chronic epididymitis and orchitis, with particular attention to their impact on male fertility.





6. From Pathophysiology to Clinical Phenotype: An Infertility-Focused Framework


The phenotype-driven framework proposed in this review represents a novel clinical synthesis derived from existing pathophysiological concepts and the authors’ collective clinical experience. It has not yet undergone prospective validation, and readers should therefore apply these classifications as a clinical reasoning tool rather than definitive diagnostic categories. The framework categorizes infertility associated with chronic epididymo-orchitis into three dominant phenotypes—obstructive, functional, and spermatogenic failure—though mixed presentations are common. Table 2 provides operational diagnostic criteria for phenotype assignment based on readily available clinical parameters (semen analysis, hormonal profile, testicular volume, and scrotal ultrasound). These thresholds are intended as clinical guides; individual patient presentations may vary, and overlapping features should prompt evaluation for mixed phenotypes.



6.1. The Obstructive Phenotype


This is the most direct sequela, typically resulting from post-inflammatory fibrosis of the epididymal duct, rete testis or vas deferens. It is strongly associated with a history of severe or recurrent acute epididymo-orchitis. The clinical hallmark is azoospermia with normal testicular volume and normal serum FSH, indicating preserved spermatogenesis. Unilateral obstruction may present with normozoospermia or mild oligozoospermia, while bilateral obstruction leads to absolute azoospermia. This phenotype directly dictates a surgical management pathway [78,79].




6.2. The Functional Phenotype


This phenotype results from chronic inflammation impairing the epididymal microenvironment (principal cell dysfunction, oxidative stress, cytokine milieu) without causing physical blockage. It leads to sperm functional deficits—primarily asthenozoospermia and teratozoospermia—often with normal sperm counts. This is a common finding in subclinical or idiopathic chronic epididymitis. The management focus here is medical and supportive (anti-inflammatories, antioxidants, treatment of identified infections), aimed at improving sperm quality [78,80,81,82].




6.3. The Spermatogenic Failure Phenotype


This occurs when inflammatory and immune mediators breach the blood–testis barrier, directly damaging Sertoli and germ cells. It results in impaired spermatogenesis, manifesting as non-obstructive azoospermia or severe oligozoospermia, often with reduced testicular volume and elevated FSH. This phenotype shifts the management focus towards sperm retrieval techniques combined with ART [83,84]. The inflammatory assault may be driven by persistent presentation of sperm autoantigens or stress-induced self-antigens within the testicular interstitium, perpetuating a cycle of immune-mediated tubular damage even after the initial infectious trigger has resolved [85]. Consistent with murine models demonstrating that germ cell damage induces epididymitis, human spermatogenic failure—whether due to genetic defects, environmental insults, or idiopathic causes—may itself be the primary driver of chronic epididymal and testicular inflammation [60,61,62]. In this paradigm, the spermatogenic failure phenotype is not merely a consequence of prior inflammation, but rather its potential cause. This bidirectional relationship complicates clinical phenotyping: a man presenting with non-obstructive azoospermia and elevated inflammatory markers in semen may have either primary testicular failure with secondary epididymitis, or primary chronic epididymitis that secondarily impaired spermatogenesis. Clinically, this distinction informs the timing of sperm retrieval (earlier intervention may be beneficial to avoid progressive fibrotic destruction of sperm retrieval sites) and the potential role of anti-inflammatory or antioxidant therapy before microdissection testicular sperm extraction (mTESE).




6.4. Mixed Phenotypes


In clinical practice, combinations are frequent (e.g., partial obstruction with concomitant secretory dysfunction). This underscores the necessity of a comprehensive evaluation, including semen analysis, hormonal profile and high-resolution scrotal ultrasound, to stratify the dominant contributing factor [86,87,88].





7. Diagnostic Evaluation


7.1. Clinical Assessment


The initial diagnostic approach should comprise a thorough patient history and a comprehensive physical examination. Key anamnestic elements include scrotal discomfort, prior episodes of urogenital infection, dysuria, urinary frequency, sexual activity and systemic symptoms. Physical examination should focus on the identification of palpable abnormalities such as epididymal thickening, nodularity, tenderness or testicular induration. Patients with suspected or confirmed Chlamydia trachomatis or Neisseria gonorrhoeae infections must be advised to notify and refer their sexual partners for concurrent evaluation and treatment, in accordance with public health protocols [89].




7.2. Laboratory Investigations


The standard laboratory evaluation of chronic epididymitis and orchitis in the infertile male should include the following:




	
Urinalysis and urine culture;



	
Semen analysis with extended microbiology and inflammatory marker assessment;



	
Screening for sexually transmitted infections (STIs).








Semen analysis serves both diagnostic and prognostic purposes within the broader MAGI framework. It assesses the inflammatory status of accessory glands and evaluates conventional sperm parameters (concentration, motility, morphology).



A bacterial concentration exceeding 103 CFU/mL in semen is indicative of significant bacteriospermia and warrants further microbiological investigation [90]. A systematic review and meta-analysis demonstrated a significant association between male infertility and Ureaplasma urealyticum (OR: 3.03; 95% CI: 1.02–8.99) and Mycoplasma hominis (OR: 2.8; 95% CI: 0.93–3.64), while Ureaplasma parvum and Mycoplasma genitalium were not significantly correlated [91]. Extended cultures for these organisms should therefore be considered in cases of idiopathic inflammation or persistent leukocytospermia [92]. Pathogen-specific testing via nucleic acid amplification tests (NAATs) for Chlamydia trachomatis, Neisseria gonorrhoeae and Mycoplasma genitalium is indicated in sexually active men, particularly those under 35. HPV is identified in approximately 20% in infertile men versus 8% in the general male population and has been associated with adverse pregnancy outcomes, supporting selected viral screening via PCR [93,94].



Leukocyte quantification is essential. Peroxidase staining is the recommended method, which identifies polymorphonuclear granulocytes, whereas immunohistochemical staining offers higher specificity but is less routinely available. A threshold of >1 × 106 peroxidase-positive leukocytes per milliliter defines leukocytospermia according to WHO guidelines, signifying an active inflammatory process within the male genital tract [92,95]. Leukocytospermia in the absence of infection suggests non-infectious or immune-mediated inflammation. Inflammatory biomarkers, including seminal pro-inflammatory cytokines such as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-α), provide a molecular correlation of inflammation; elevated levels of these cytokines suggest ongoing subclinical inflammation and support a diagnosis of chronic inflammatory states even without overt leukocytospermia [96,97]. However, the lack of standardized assays limits universal clinical application. Indirect assessment of inflammation-driven oxidative stress via measurement of ROS levels or total antioxidant capacity (TAC) of seminal plasma can further characterize the prooxidant state detrimental to sperm function [98,99]. Clinical integration of these findings is guided by the infertility phenotype: significant bacteriospermia with leukocytospermia often correlates with a history of acute infection and may indicate ongoing infection or post-inflammatory ductal pathology in the infectious/obstructive phenotype; isolated leukocytospermia or elevated cytokines without culturable pathogens is a hallmark of the functional phenotype; in the spermatogenic failure phenotype, inflammatory markers may be variably present, though elevated cytokines can indicate a breached blood–testis barrier and immune-mediated germ cell damage [95,100,101].



Sperm DNA fragmentation (SDF) is a critical biomarker for the functional phenotype, reflecting oxidative stress-induced sperm damage. Available methodologies include TUNEL (terminal deoxynucleotidyl transferase dUTP nick end labeling), SCSA (sperm chromatin structure assay), SCD (sperm chromatin dispersion), and the Comet assay [102]. While threshold values vary by method, a general clinical consensus suggests that SDF exceeding 25-30% is associated with reduced natural conception rates and poorer ART outcomes. Elevated SDF is present in up to 40% of men with chronic genital tract inflammation [103]. SDF testing is indicated when standard semen analysis reveals asthenozoospermia or teratozoospermia without an identifiable infectious cause, or when recurrent pregnancy loss or ART failure occurs despite apparently normal conventional parameters [104].



Follicle-stimulating hormone (FSH), luteinizing hormone (LH), total testosterone, and inhibin B are foundational to distinguishing obstructive from non-obstructive azoospermia. Normal FSH with azoospermia suggests obstruction with preserved spermatogenesis, whereas elevated FSH exceeding 10 IU/L indicates primary testicular failure. Inhibin B, secreted by Sertoli cells, correlates directly with spermatogenic activity; levels below 100 pg/mL in azoospermic men suggest a non-obstructive etiology with high specificity. LH and testosterone assessment serve to exclude hypogonadotropic hypogonadism [78,105].



Disruption of the blood–testis barrier in chronic epididymo-orchitis may also lead to antisperm antibody (ASA) production, detectable in either serum or seminal plasma. Indications for ASA testing include unexplained infertility, poor sperm motility with agglutination, or failed fertilization in prior ART cycles. The immunobead test and mixed antiglobulin reaction (MAR test) are most commonly used, with positivity thresholds typically set at more than 50% of motile sperm bound to immunobeads. However, routine ASA testing in all infertile men with inflammation remains controversial due to variable correlation with clinical outcomes [84]. It is important to acknowledge that while these markers are clinically informative, their assessment is not fully standardized across laboratories and reference values may vary; thus, their greatest utility lies in combined interpretation within a comprehensive diagnostic workup rather than as standalone diagnostic criteria.




7.3. Imaging


Scrotal ultrasonography (US), particularly with Color-Doppler, is the imaging modality of choice for the evaluation of chronic epididymo-orchitis. It provides precise estimates of testicular volume, superior to those obtained via orchidometry and enables detailed characterization of parenchymal echotexture [106]. Changes in echogenicity may reflect altered spermatogenic activity and underlying fibrosis or calcifications. Previous studies have demonstrated a high prevalence (38–57%) of subclinical intrascrotal abnormalities in infertile men undergoing routine scrotal ultrasonography, including non-palpable lesions [107]. Typical sonographic features of chronic epididymitis include hypoechoic or heterogeneous echotexture of the epididymis, with either reduced or preserved vascularity. Hallmark features of chronicity extend beyond parenchymal texture and include epididymal induration (diffuse enlargement or focal nodularity), focal calcifications or scarring within the testicular or epididymal parenchyma and a persistent, reactive hydrocele. Scrotal ultrasonography provides a precise, reproducible measurement of testicular volume, a critical prognostic parameter. Unilateral or bilateral volume loss is a common sequela of chronic inflammation and is directly relevant to fertility assessment, as testicular atrophy often reflects impaired spermatogenic capacity due to irreversible damage to the seminiferous tubules [108,109]. Orchitis may present with testicular enlargement in acute phases, but chronic stages often show normal or reduced volume, altered echogenicity and increased or normalized blood flow [110]. Beyond conventional grayscale and Color-Doppler ultrasonography, advanced imaging modalities may provide additional diagnostic information in selected cases. Multiparametric ultrasonography (mpUS), combining B-mode, elastography, and contrast-enhanced ultrasound (CEUS), can help differentiate inflammatory masses from testicular neoplasms by characterizing vascular patterns and tissue stiffness [111,112]. Diffusion-weighted MRI (DW-MRI) offers superior soft-tissue contrast and may identify subtle parenchymal abnormalities not visible on ultrasound, particularly useful in equivocal cases or when neoplasia remains in the differential diagnosis after inconclusive sonography [113,114]. These advanced techniques are not yet standardized for routine use but represent promising adjuncts in complex diagnostic scenarios.





8. Management Strategies: From Symptom Control to Fertility Restoration


The management of chronic epididymitis and orchitis in the infertile male requires a dual-track strategy addressing both symptomatic relief and the specific fertility impairment. The therapeutic approach must be individualized, guided by the infertility phenotype (obstructive, functional or spermatogenic failure), the identification of a treatable cause (e.g., infection) and the couple’s reproductive timeline. Figure 1 presents an operational algorithm for clinical decision-making in this context.



8.1. First-Line Management: Addressing Treatable Causes and Symptoms


The treatment of chronic epididymitis and orchitis should be individualized based on the underlying infertility phenotype (obstructive, functional or spermatogenic) as well as the primary aetiology and symptom burden. Although treatment paradigms often derive from the management of acute conditions, therapeutic strategies for chronic forms require particular consideration, especially in the context of male infertility. In cases where STIs are confirmed or suspected, antimicrobial therapy should be initiated in accordance with international guidelines. Concurrent treatment of sexual partners is essential to prevent reinfection and ensure microbiological cure [115]. In cases of sexually transmitted epididymitis, comprehensive management must extend beyond biomedical treatment to address behavioural and public health dimensions crucial for preventing reinfection and safeguarding long-term reproductive potential. Partner management should be expedited; expedited partner therapy (EPT) can facilitate timely treatment of sexual contacts and interrupt transmission chains. Risk-reduction counselling is an integral component of the clinical encounter [116,117,118]. Patients should receive clear guidance on consistent condom use, the importance of mutual monogamy or reducing the number of sexual partners and the recommendation for regular STI screening for themselves and future partners. Fertility-aware counselling is particularly pertinent: men should be informed that recurrent episodes of epididymitis increase the risk of chronic inflammation, ductal fibrosis and obstructive azoospermia [119]. Therefore, preventing reinfection is a direct fertility-preservation strategy. Referral pathways should be established, offering access to specialized sexual health clinics for more intensive support, including notification of partners beyond the immediate window of exposure and addressing psychosocial aspects of STI diagnosis. Incorporating these counseling points into the standard management of sexually transmitted epididymitis aligns urological care with public health objectives and reinforces the preventive aspect of male fertility preservation. For infections caused by Chlamydia trachomatis, first-line agents include doxycycline (100 mg twice daily for 7–14 days) or a single 1 g dose of azithromycin, especially in men under 35 years of age with high-risk sexual behaviour, as recommended by the EAU Guidelines 2025 [118,120]. Infections caused by typical uropathogens (e.g., Escherichia coli) are treated based on urine or semen culture results and susceptibility testing. Fluoroquinolones remain the cornerstone of empirical therapy due to their favourable penetration into urogenital tissues and broad-spectrum coverage, including atypical pathogens such as C. trachomatis. However, their use must be balanced against the potential for adverse effects and increasing resistance [121]. In the absence of identifiable pathogens, particularly in idiopathic or non-infectious cases, management shifts toward symptom control. Non-steroidal anti-inflammatory drugs (NSAIDs) are the mainstay for reducing inflammation and scrotal pain [122]. Alpha-blockers may be considered as an adjunctive therapy, particularly when symptoms suggest concomitant prostatitis-like features (e.g., voiding discomfort, perineal pain), although evidence supporting their efficacy specifically in chronic epididymitis is of low certainty [123,124]. Autoimmune orchitis is a rare but challenging entity. Current evidence is limited primarily to small case series and expert opinion, and no standardized treatment protocols are available [71]. Early fertility counselling and sperm cryopreservation should be discussed whenever feasible.



Immunomodulatory therapy (e.g., low-dose corticosteroids, azathioprine) may be considered under specialist supervision in cases of biopsy-proven or strongly suspected autoimmune disease, especially when presentation is bilateral or associated with systemic autoimmunity [47]. Despite their microbiological efficacy, antibiotics alone have not consistently demonstrated improvements in spontaneous conception rates in patients with chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS), raising questions about their role in infertility management [125,126,127,128]. Following a completed course of antimicrobial or anti-inflammatory therapy, a repeat semen analysis (after 6–12 weeks) is mandatory to assess for improvement in sperm parameters (e.g., resolution of leukocytospermia, improvement in motility). A lack of improvement signals the need to escalate to phenotype-directed strategies.




8.2. Phenotype-Directed Strategies for Fertility Restoration


Following the identification of a dominant infertility phenotype—obstructive, functional or spermatogenic failure—the management of chronic epididymitis and orchitis must transition from general anti-inflammatory or antimicrobial therapy to targeted strategies aimed specifically at restoring or bypassing the impaired reproductive pathway (Table 3). This stage of care necessitates a sophisticated integration of medical, microsurgical and assisted reproductive technologies, with clinical decisions heavily influenced by the patient’s age, reproductive timeline and the specific characteristics of the inflammatory sequelae. For men presenting with the functional phenotype, the primary challenge lies not in sperm production or physical transport, but in the quality and viability of the spermatozoa due to a chronically altered epididymal microenvironment. The management paradigm here is predominantly medical and supportive. The goal is to mitigate the underlying oxidative stress and inflammatory milieu that led to asthenozoospermia, teratozoospermia and increased sperm DNA fragmentation. A course of adjuvant antioxidant therapy—utilizing agents such as vitamin C, vitamin E, coenzyme Q10 and L-carnitine—is commonly employed, supported by evidence suggesting improvements in sperm motility and reduction in oxidative damage [129]. This is typically combined with lifestyle interventions targeting modifiable risk factors, including smoking cessation, reduction of alcohol intake, management of obesity and stress reduction [130,131]. A dedicated therapeutic trial of 3 to 6 months is recommended, after which a repeat semen analysis with advanced parameters (including sperm DNA fragmentation index) should be performed to assess response. Although several systematic reviews and meta-analyses have reported improvements in selected semen parameters, particularly sperm motility, concentration and morphology, evidence regarding reproductive outcomes remains [132]. The most recent Cochrane review concluded that antioxidant supplementation may improve clinical pregnancy and live birth rates; however, the certainty of evidence was low to very low, and these findings were not consistently confirmed after exclusion of studies at high risk of bias. Consequently, antioxidant therapy should be regarded as a supportive strategy rather than a definitive fertility-restoring treatment [133,134].



If significant improvement in functional sperm parameters is not achieved, the pathway logically progresses towards assisted reproductive technologies, with intracytoplasmic sperm injection (ICSI) representing the most effective method to overcome persistent sperm functional deficits [135].



In cases defined by the obstructive phenotype, the barrier to fertility is anatomical, resulting from post-inflammatory fibrosis of the epididymal duct, rete testis or vas deferens [136]. The therapeutic decision tree centers on a critical choice between attempting to restore natural fertility via microsurgical reconstruction or proceeding directly to sperm retrieval for use with ICSI. Microsurgical vasoepididymostomy is a highly specialized procedure that can re-establish ductal continuity and offers the chance for natural conception. The likelihood of success after microsurgical vasoepididymostomy depends on multiple factors, including duration and level of obstruction, epididymal fluid quality, surgeon experience, female partner age and ovarian reserve [137,138]. Conversely, a direct approach utilizing sperm retrieval techniques—such as percutaneous epididymal sperm aspiration (PESA) or testicular sperm aspiration (TESA)—followed by ICSI is often the preferred strategy for older couples, in instances of long-standing obstruction, distal or multiple sites of scarring or when significant female-factor infertility is present [139]. It is crucial to note that surgical interventions aimed solely at pain control in chronic epididymitis, such as epididymectomy or spermatic cord denervation, inherently sacrifice any residual reproductive potential on that side. These procedures should therefore be considered only in highly selected cases of intractable pain after thorough counseling, especially for men who have completed their family or have already secured sperm cryopreservation.



The management of the spermatogenic failure phenotype is the most complex, as it involves intrinsic damage to the testicular parenchyma from severe or autoimmune-mediated inflammation. Medical therapies are often of limited value in restoring spermatogenesis once significant tubular atrophy has occurred [140,141]. Consequently, the clinical focus shifts decisively towards sperm retrieval combined with ICSI. mTESE is established as the gold-standard retrieval technique in this context [142]. By allowing for the visual identification of seminiferous tubules with a higher likelihood of containing viable sperm, mTESE maximizes retrieval rates while minimizing the volume of testicular tissue removed, thereby reducing the risks of postoperative hematoma and iatrogenic fibrosis. Any sperm retrieved should be cryopreserved to preserve future fertility options. This phenotype underscores the importance of early andrologist referral, as timely sperm retrieval or cryopreservation may be recommended even before initiating immunomodulatory therapies (e.g., corticosteroids for autoimmune orchitis) that might further impact spermatogenesis.




8.3. Integration with ART


ART constitutes the definitive therapeutic tier in the management of infertility arising from chronic epididymitis and orchitis. The transition to ART is indicated when phenotype-directed therapies fail to improve semen parameters or achieve natural conception, in cases of severe baseline sperm impairments—such as profound oligozoospermia, high-grade DNA fragmentation or persistent asthenozoospermia—or when obstructive azoospermia is not amenable to successful microsurgical reconstruction [143]. Furthermore, advanced maternal age or a pressing reproductive timeline often necessitates a more direct and efficacious route to conception, accelerating towards ART [144]. Within the ART armamentarium, ICSI emerges as the foundational procedure, indispensable for overcoming the complex array of sperm defects engendered by chronic inflammation. ICSI effectively bypasses limitations related to sperm count, motility and morphology as well as functional deficits such as impaired sperm–zona pellucida interaction. Additionally, it mitigates the negative impact of immunologic factors, including the presence of antisperm antibodies and allows the selection of spermatozoa with potentially lower oxidative DNA damage [145,146]. The optimal sperm source for ICSI is directly guided by the underlying infertility phenotype. For men exhibiting the functional phenotype—or those with partial obstruction where sperm persist in the ejaculate—the optimal source is ejaculated sperm, preferably collected after a course of targeted medical therapy aimed at reducing inflammation and oxidative stress. In cases of obstructive azoospermia, where the epididymis is blocked but spermatogenesis is intact, sperm are typically retrieved directly from the epididymis via percutaneous or microsurgical aspiration (PESA/MESA), yielding mature sperm that have completed epididymal maturation [147]. Conversely, for the spermatogenic failure phenotype characterized by non-obstructive azoospermia, sperm must be extracted directly from the testicular parenchyma. Here, mTESE is the gold-standard technique, favored for its superior sperm retrieval rates and its capacity to minimize testicular tissue damage and associated complications such as hematoma and fibrosis, compared to conventional TESE [148]. A critical adjunct to all surgical retrieval procedures is the cryopreservation of obtained sperm, a practice that safeguards future fertility options for subsequent ART cycles [149]. Ultimately, a modern, integrated management paradigm positions ART as a logically sequenced component of care rather than a last resort. This approach seamlessly connects accurate phenotypic diagnosis with a graduated treatment algorithm—from antimicrobial and anti-inflammatory therapy to microsurgical reconstruction and, finally, to tailored ART strategies—optimizing the journey to parenthood for couples affected by inflammation-induced male infertility.





9. Discussion


This review has focused on chronic epididymitis and orchitis as distinct, fertility-impairing entities, often operating within but not fully defined by the broader MAGI framework. Their clinical significance in infertility stems from a frequent disconnect between subtle symptomatology and significant reproductive pathology, leading to under-recognition. While acute MAGI is well-described, the chronic, indolent processes affecting the epididymis and testis present a unique diagnostic and therapeutic challenge. Our synthesis highlights that the path to infertility in these conditions involves a confluence of mechanisms—obstructive, functional and immunological—that require a multimodal diagnostic approach and a staged treatment strategy integrating urology and reproductive medicine. The proposed phenotype-driven framework addresses a gap in the current literature by translating disparate pathophysiological mechanisms into a coherent clinical reasoning tool for the andrologist. As highlighted in recent urological and andrological literature, inflammation of the epididymis and testis contributes to infertility through multiple convergent mechanisms: impaired spermatogenesis, obstruction of sperm transport, altered sperm maturation, oxidative stress-mediated molecular injury and immunological dysregulation affecting both local and systemic reproductive function [150,151,152]. From an epidemiological perspective, sexually transmitted pathogens in younger men and Gram-negative uropathogens in older men with lower urinary tract dysfunction represent the leading infectious contributors [153,154]. The widespread global prevalence of Chlamydia trachomatis underscores the ongoing relevance of sexually transmitted infections in male reproductive impairment [155]. Meanwhile, the resurgence of mumps outbreaks in regions with declining vaccination adherence has renewed clinical concern surrounding viral orchitis in adolescent and young adult males, where testicular involvement may result in permanent seminiferous tubular damage [156]. Socio-economic implications are substantial. Infertility affects approximately 15% of couples worldwide and contributes to psychological distress, relationship strain and cultural stigma in many societies. In lower-resource settings, limited access to diagnostic testing and fertility care may lead to delayed diagnosis of chronic inflammatory conditions, increasing the risk of irreversible testicular damage [157]. Economic burdens also arise from prolonged medical treatment, repeated clinical evaluations and eventual reliance on assisted reproductive technologies when natural conception becomes untenable. Despite these burdens, several gaps persist in clinical practice. There remains no universally accepted diagnostic standard for chronic epididymitis and orchitis; furthermore, the potential primary role of germ cell damage in driving non-infectious inflammation—as demonstrated in murine models—has not been systematically explored in human diagnostic algorithms [60,61,62]. This gap is clinically relevant because if germ cell autoantigen release initiates or perpetuates chronic epididymo-orchitis, then standard antimicrobial or anti-inflammatory therapies may fail unless accompanied by strategies to reduce ongoing spermatogenic stress (e.g., varicocele repair, antioxidant therapy, lifestyle modifications, or immunomodulation) [158,159]. Future research should prioritize prospective studies investigating whether men with idiopathic oligozoospermia or non-obstructive azoospermia have higher rates of subclinical epididymal inflammation, and whether treating the underlying spermatogenic defect improves inflammatory markers. The clinical overlap with prostatitis and chronic pelvic pain syndromes complicates differential diagnosis [160]. The role of advanced biomarkers—such as seminal cytokine profiling, proteomic signatures and molecular pathogen load quantification—is promising but not yet incorporated into routine clinical workflows [158,161].



Specifically in the context of chronic epididymo-orchitis and infertility, these advanced tools offer potential pathways to address key diagnostic challenges. For instance, multiplex cytokine panels (e.g., quantifying IL-1β, IL-6, IL-8, TNF-α) could help stratify the degree and type of inflammatory activity—distinguishing a predominant Th1-mediated response typical of chronic orchitis from other patterns—and correlate with specific sperm functional deficits, such as DNA fragmentation or impaired motility [162,163]. Seminal proteomics may identify unique protein signatures associated with post-inflammatory epididymal obstruction or autoimmune orchitis, potentially serving as discriminators from idiopathic infertility. Quantitative molecular assays (e.g., PCR for bacterial load of Chlamydia trachomatis or Ureaplasma spp.) offer superior sensitivity over culture in detecting low-grade, persistent infections that may drive subclinical inflammation and oxidative stress [164,165]. While these advanced approaches are not intended to replace routine tests—history, physical exam, standard semen analysis, culture and scrotal ultrasound remain the indispensable foundation—they could act as complementary, second-tier investigations in complex or refractory cases. Their future clinical utility will depend on validating cost-effective, standardized assays and establishing clear cutoff values that correlate with infertility phenotypes and treatment outcomes. Similarly, imaging advancements, including multiparametric ultrasonography and diffusion-weighted MRI, may improve diagnostic precision but require standardized interpretation criteria [166,167]. Therapeutic strategies continue to evolve. While antimicrobial therapy remains indicated in confirmed infectious aetiologies, prolonged antibiotic use in idiopathic cases has not demonstrated consistent benefit and is not recommended, highlighting the critical distinction between managing proven infection and idiopathic pain syndromes. Such practice may contribute to antimicrobial resistance—a growing global public health concern. Anti-inflammatory medications offer symptomatic relief but may not sufficiently address underlying immunological dysregulation. Immunomodulatory therapy remains reserved for select autoimmune presentations due to potential systemic side effects [168]. Microsurgical reconstruction, including vasoepididymostomy, offers fertility restoration for carefully selected men with obstructive lesions, though outcomes depend on the extent and duration of obstruction [169]. For those in whom natural fertility cannot be re-established, sperm retrieval techniques combined with ICSI remain the most effective strategy to achieve biological parenthood. Notably, mTESE has improved sperm retrieval success rates while minimizing testicular tissue loss in men with severe testicular impairment. Looking forward, the integration of molecular diagnostics, personalized antimicrobial therapy guided by resistance profiling, immune-targeted treatments and refinement of microsurgical techniques represents a promising path toward improved outcomes. Research priorities include prospective cohort studies to better characterize disease progression, standardized diagnostic criteria to unify clinical management and controlled trials evaluating multimodal treatment strategies that combine medical and surgical interventions. In response to the need for an operational guide, we have proposed a structured, phenotype-driven management algorithm (Section 6, Figure 1). This framework moves beyond symptomatic care to provide clear decision points—such as post-therapeutic semen re-assessment and the choice between reconstruction and retrieval—that are directly applicable in the infertility clinic. However, as a narrative review, this manuscript does not provide a formal meta-analysis or systematic quantification of effect sizes. Where evidence is limited or derived primarily from experimental models, this has been explicitly indicated. Readers should interpret expert suggestions as hypothesis-generating rather than definitive practice standards.




10. Conclusions


Chronic epididymitis and orchitis represent significant yet often under-recognized contributors to male infertility. Their impact extends beyond symptomatic morbidity to include direct compromise of spermatogenesis, obstruction of sperm transport and disruption of testicular immune privilege. A high index of suspicion, coupled with timely diagnostic evaluation and tailored management strategies, is essential to mitigate long-term reproductive consequences and improve fertility outcomes in affected men. This review consolidates current knowledge into a dedicated fertility-focused perspective on these conditions, offering a clarified diagnostic and therapeutic algorithm to bridge the gap between general urological management and specialized andrological care. Further prospective studies are needed to better define optimal therapeutic algorithms, particularly in idiopathic and autoimmune forms. As advancements in microsurgical techniques and reproductive medicine continue to evolve, individualized treatment plans integrating medical, surgical and assisted reproductive options will remain fundamental to improving fertility outcomes in affected men.







Author Contributions


Conceptualization, S.T., U.A., B.B., D.D.L., A.M., S.C. and C.I.; methodology, M.M. (Michele Musone), A.R., M.O., A.M., D.D.L. and M.C.; validation, S.T., L.N., M.S., D.D.L., A.M., M.M. (Marco Magliocchetti) and M.C.; formal analysis, S.T., A.R., F.C. and A.M.; investigation, U.A., M.M. (Michele Musone), L.N., M.F., F.C., D.D.L., A.M., M.C., S.C., M.M. (Marco Magliocchetti), G.P., S.I. and F.P.C.; resources, P.R., D.D.D., L.D.L., M.C., G.P., S.I. and M.M. (Marco Magliocchetti); data curation, S.O.T., C.M., D.A., S.C., F.P.C. and G.P.; writing—original draft preparation, P.R., D.A., U.A., F.C., A.M. and S.I.; writing—review and editing, all authors, with specific contributions from M.C., S.C., M.M. (Marco Magliocchetti), F.P.C., S.I., G.P., D.D.L. and C.I.; visualization, C.M., M.D.S., D.D.B. and D.D.L.; supervision, F.C., D.D.B., B.B., D.D.L., S.C. and C.I.; project administration, D.D.B., M.D.S. and B.B. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


No new data were created or analyzed in this study. Data sharing is not applicable to this article.




Acknowledgments


We acknowledge M. Campanaro for her invaluable work in the final revision of the manuscript.




Conflicts of Interest


The authors declare no conflicts of interest.




Abbreviations


The following abbreviations are used in this manuscript:



	EAU
	European Association of Urology



	ROS
	Reactive Oxygen Species



	MAGI
	Male Accessory Gland Infection



	AEO
	Acute Epididymo-Orchitis



	IL-1β
	Interleukin-1 beta



	IL-6
	Interleukin-6



	TNF-α
	Tumor Necrosis Factor-alpha



	HPV
	Human Papillomavirus



	IgG4
	Immunoglobulin G subclass 4



	ANA
	Antinuclear Antibodies



	ANCA
	Anti-Neutrophil Cytoplasmic Antibodies



	ART
	Assisted Reproductive Technologies



	FSH
	Follicle-Stimulating Hormone



	STIs
	Sexually Transmitted Infections



	CFU/mL
	Colony Forming Units per milliliter



	OR
	Odds Ratio



	CI
	Confidence Interval



	NAATs
	Nucleic Acid Amplification Tests



	PCR
	Polymerase Chain Reaction



	TAC
	Total Antioxidant Capacity



	US
	Ultrasound



	MRI
	Magnetic Resonance Imaging



	NSAIDs
	Non-Steroidal Anti-Inflammatory Drugs



	EPT
	Expedited Partner Therapy



	CP/CPPS
	Chronic Prostatitis/Chronic Pelvic Pain Syndrome



	ICSI
	Intracytoplasmic Sperm Injection



	PESA
	Percutaneous Epididymal Sperm Aspiration



	TESA
	Testicular Sperm Aspiration



	MESA
	Microsurgical Epididymal Sperm Aspiration



	mTESE
	Microdissection Testicular Sperm Extraction
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Figure 1. Step-by-step multimodal algorithm for chronic epididymitis and orchitis. 
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Table 1. Classification of Chronic Epididymitis and Orchitis.






Table 1. Classification of Chronic Epididymitis and Orchitis.





	Subtype
	Aetiology
	Pathophysiological

Mechanism
	Direct Triggers/Antigens
	Impact on Fertility





	Infectious
	Chlamydia trachomatis, E. coli, viral agents
	Persistent infection, inflammatory fibrosis
	Bacterial components (LPS, porins), viral capsid proteins
	Obstruction, reduced sperm motility



	Non-infectious
	Post-vasectomy, drug-induced, chemical irritation
	Immune activation, edema, fibrosis
	Sperm antigens (LDH-C4, SP-10, ODF2); extravasated spermatozoa; HSPs; phthalates/cadmium as haptens
	Functional obstruction



	Obstructive
	Post-inflammatory scarring, trauma
	Ductal blockage, impaired sperm transport
	Post-inflammatory debris, fibrotic antigens
	Obstructive azoospermia



	Autoimmune
	Cross-reactive antigens, systemic autoimmunity
	Antisperm antibodies, germ cell destruction
	Sperm-specific autoantigens; molecular mimicry (e.g., E. coli Hsp60 vs. human Hsp60); viral remnants (mumps, HPV)
	Severe spermatogenic failure



	Idiopathic
	Unknown cause
	Subclinical inflammation
	Unknown (suspected cryptic antigens or microbiome dysbiosis)
	Variable impact on sperm quality










 





Table 2. Operational Diagnostic Criteria for Phenotype Assignment.
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	Parameter
	Obstructive
	Functional
	Spermatogenic Failure





	Sperm concentration
	Azoospermia or severe oligozoospermia (<1 M/mL)
	Normal or mild oligozoospermia
	Severe oligozoospermia or azoospermia



	Serum FSH
	Normal (<10 IU/L)
	Normal
	Elevated (>10 IU/L)



	Testicular volume (US)
	Normal (>15 mL)
	Normal
	Reduced (<12 mL)



	Sperm DNA fragmentation
	Variable
	Elevated (>25–30%)
	Often elevated



	Scrotal ultrasound
	Epididymal scarring/calcification, dilated rete testis
	Normal or mild epididymal changes
	Testicular atrophy, heterogeneous echotexture



	ASA testing
	May be positive
	Often positive
	Variable










 





Table 3. Phenotype-Based Management at a Glance.






Table 3. Phenotype-Based Management at a Glance.





	Phenotype
	Key Features
	First-Line Management
	Second-Line/ART





	Obstructive
	Azoospermia, normal FSH, normal testicular volume
	Microsurgical vasoepididymostomy (if favorable factors)
	PESA/TESA + ICSI



	Functional
	Astheno/teratozoospermia, normal counts, elevated ROS/DNA fragmentation
	Antioxidants (3–6 months), anti-inflammatories, lifestyle modification
	ICSI with ejaculated sperm



	Spermatogenic failure
	Non-obstructive azoospermia, elevated FSH, reduced testicular volume
	Early andrology referral, fertility preservation counseling
	mTESE + ICSI



	Mixed
	Combination of above features
	Treat dominant phenotype first
	Individualized ART approach



	Obstructive
	Azoospermia, normal FSH, normal testicular volume
	Microsurgical vasoepididymostomy (if favorable factors)
	PESA/TESA + ICSI
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