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Abstract: Zinner Syndrome (ZS) is a rare congenital anomaly defined by a triad: unilateral renal agenesis, an ipsilateral seminal vesicle 

cyst, and ejaculatory duct obstruction. First reported by Zinner in 1914, the syndrome is considered the male equivalent of Mayer-

Rokitansky-Küster-Hauser (MRKH) syndrome in females. Due to its nonspecific presentation and low prevalence, it is often 

underdiagnosed. This review presents a comprehensive overview of the embryological basis, clinical manifestations, diagnostic 

approaches, and current management options for Zinner Syndrome, while also addressing recent advances and the impact on fertility. 
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1. Introduction 
 

Zinner Syndrome is a rare developmental anomaly that affects 

the genitourinary tract in males. It is caused by aberrations in 

the mesonephric duct during embryogenesis, resulting in a 

constellation of abnormalities involving the kidneys, seminal 

vesicles, and ejaculatory ducts. Most cases are diagnosed in 

early or middle adulthood, typically during investigations for 

infertility, chronic pelvic pain, or lower urinary tract 

symptoms (1,2). Given the infrequency of this condition, a 

thorough understanding of its origin and presentation is 

essential for accurate diagnosis and timely treatment. 

 

Embryology 

The syndrome originates from an error in the development of 

the Wolffian (mesonephric) duct system during early 

gestation, specifically between the fourth and thirteenth 

weeks. During this period, the ureteric bud emerges from the 

mesonephric duct and induces differentiation of the 

metanephric blastema to form the kidney. Simultaneously, the 

distal mesonephric duct differentiates into key components of 

the male reproductive tract, including the epididymis, vas 

deferens, seminal vesicle, and ejaculatory duct. In Zinner 

Syndrome, failure of the ureteric bud to form or to 

appropriately interact with the metanephric mesenchyme 

leads to renal agenesis. Concurrently, abnormal 

differentiation or obstruction of the distal mesonephric duct 

results in the formation of a seminal vesicle cyst and 

ejaculatory duct obstruction. The result is a triad of anomalies 

that collectively define the syndrome (3). 

 

Epidemiology 

Zinner Syndrome is extremely rare, with an estimated 

prevalence of less than 0.005% among males (2). It is 

predominantly diagnosed in the second or third decade of life, 

as the seminal vesicles begin to function after puberty and 

symptoms related to cyst formation and obstruction become 

apparent. The condition has been reported to occur more 

frequently on the right side, accounting for approximately 60 

to 70 percent of cases (4). However, due to its often 

asymptomatic nature, the true prevalence may be 

underreported, and many cases remain undiagnosed 

throughout life. 

Clinical Presentation 

The clinical manifestations of Zinner Syndrome are highly 

variable and often nonspecific. Many patients remain 

asymptomatic and are diagnosed incidentally during imaging 

studies for unrelated complaints. Symptomatic patients may 

present with perineal pain, scrotal discomfort, or pelvic pain 

due to the mass effect of the seminal vesicle cyst. Lower 

urinary tract symptoms, such as dysuria and urinary 

frequency, may arise when the cyst compresses adjacent 

structures like the bladder or urethra. Ejaculatory symptoms, 

including painful ejaculation and hematospermia, are also 

commonly reported. A significant number of patients present 

with infertility, which is frequently the first sign that leads to 

clinical evaluation (5). Recurrent episodes of epididymitis or 

prostatitis may also occur in cases with chronic obstruction or 

infection. 

 

Diagnostic Modalities 

Accurate diagnosis of Zinner Syndrome requires a 

combination of clinical evaluation and radiological imaging. 

Ultrasound, though non-invasive and widely available, has 

limited sensitivity in identifying seminal vesicle cysts due to 

pelvic positioning and overlapping structures. Transrectal 

ultrasound provides improved visualization of the seminal 

vesicles and ejaculatory ducts and is particularly useful for 

identifying cystic lesions or confirming obstruction. 

Computed tomography (CT) can confirm renal agenesis and 

delineate the anatomy of pelvic cystic structures; however, 

magnetic resonance imaging (MRI) is considered the 

modality of choice due to its superior soft-tissue contrast and 

detailed anatomical resolution (6). On MRI, the seminal 

vesicle cyst typically appears hypointense on T1-weighted 

images and hyperintense on T2-weighted images. 

Additionally, semen analysis often reveals low ejaculate 

volume, azoospermia or oligozoospermia, and reduced 

fructose levels, reflecting ejaculatory duct obstruction and 

impaired seminal vesicle function (5). Fig. 1 showing :(A) 

Coronal T2 weighted MR image showing hypertrophied left 

kidney and absent right kidney. (B) Para-sagittal and (C, D) 

axial T2 weighted MR images showing right-sided seminal 

vesicle cyst (long arrow), right ureterocele (short arrow), 

enlarged vas deferens (curved arrow) and dilated distal right 

ureter (asterisk). Also note the normal vesicoureteric junction 

and seminal vesicle on the left side.  
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Figure 1 

 

Differential Diagnosis 

Several conditions may mimic the presentation of Zinner 

Syndrome, particularly when cystic pelvic masses are 

observed on imaging. Differential diagnoses include 

ejaculatory duct cysts, Müllerian duct cysts, prostatic utricle 

cysts, ureteroceles, and cystic degeneration of the prostate. 

Distinguishing these entities requires careful imaging 

evaluation and correlation with clinical and laboratory 

findings. For instance, Müllerian duct cysts are typically 

midline and unassociated with renal anomalies, while Zinner 

Syndrome features a unilateral renal agenesis and a 

paramedian cystic lesion adjacent to the seminal vesicle (7). 

 

Management 

Management strategies for Zinner Syndrome depend on the 

severity of symptoms and the impact on fertility or quality of 

life. Asymptomatic patients are often managed conservatively 

with regular clinical and radiologic follow-up to monitor for 

changes in cyst size or the development of symptoms. In 

symptomatic cases, treatment may begin with conservative 

measures such as antibiotics for infection and analgesics for 

pain relief. Minimally invasive interventions, including 

transrectal ultrasound-guided aspiration or sclerotherapy of 

the cyst, may provide symptom relief, although recurrence is 

common (8). For patients with persistent or severe symptoms, 

surgical intervention may be necessary. This includes 

transurethral resection of the ejaculatory duct (TURED) to 

relieve obstruction, or laparoscopic or robotic-assisted 

excision of the seminal vesicle cyst. These procedures have 

shown promising results in symptom resolution and 

preservation of fertility (9,10). 

Prognosis and Fertility 

The prognosis of Zinner Syndrome is generally favorable, 

particularly in cases diagnosed early and treated 

appropriately. However, fertility may be compromised due to 

impaired seminal fluid production, obstruction, or ejaculatory 

dysfunction. Surgical procedures such as TURED can 

potentially restore fertility by improving semen flow, 

although assisted reproductive techniques (ART) are often 

required in patients with persistent infertility (9). Sperm 

retrieval methods, including testicular sperm extraction 

(TESE), combined with in vitro fertilization (IVF), have 

shown success in such cases. 

 

Recent Advances 

Recent developments in imaging and surgical technology 

have significantly improved the diagnosis and treatment of 

Zinner Syndrome. High-resolution MRI and MRI-urography 

now enable detailed evaluation of pelvic structures and renal 

anatomy, aiding in early and accurate diagnosis (6). Robotic-

assisted surgical techniques allow for precise excision of 

seminal vesicle cysts with reduced operative morbidity and 

shorter recovery times (10). Additionally, research into 

genetic and developmental pathways may provide further 

insight into the embryologic basis of this syndrome and its 

association with other congenital anomalies. Advances in 

ART have also expanded fertility options for affected 

individuals, improving long-term outcomes and quality of 

life. 
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2. Conclusion 
 

Zinner Syndrome remains a rare but clinically significant 

congenital anomaly that can lead to chronic symptoms and 

infertility in affected males. A thorough understanding of its 

embryological origin, coupled with high-resolution imaging 

and minimally invasive surgical options, enables effective 

diagnosis and management. Increased awareness among 

healthcare professionals is essential to avoid delayed or 

missed diagnoses, particularly in young males presenting 

with infertility or unexplained pelvic symptoms. With 

ongoing advancements in imaging and reproductive 

medicine, outcomes for patients with Zinner Syndrome 

continue to improve. 
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