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ABSTRACT

Over the past few decades, MRI of the prostate has made great strides in improving 
cancer detection and is being embraced by more clinicians each day. This article 
aims to review the imaging characteristics of common and uncommon, but 
consequential lesions involving the seminal vesicles (SV), as seen predominantly 
on MRI. Many of these findings are seen incidentally during imaging of the prostate. 
Anatomy and embryology of the SV will be described which will help illustrate the 
associations of abnormalities seen. Congenital, infectious, neoplastic, and tumor 
mimics will be explored in detail, with discussion on clinical presentation and 
treatment strategies.
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INTRODUCTION

Recent advances in cross-sectional imaging has expanded 

our knowledge of other male genitourinary (GU) tract 

abnormalities. This article aims to review the imaging 

characteristics of common and uncommon, but signifi cant 

lesions involving the seminal vesicles (SVs), as seen 

predominantly on MRI. Many of these fi ndings are incidental 

during imaging of the prostate or pelvis on CT. Nevertheless, 

associated clinical fi ndings are discussed, since the SVs are 

rarely suspected to be the cause of a clinically presenting 

abnormality and the radiologist has an opportunity to be 

the fi rst to suggest such a diagnosis. In certain conditions, 

treatment strategies will be briefl y discussed.

ANATOMY

Seminal vesicles (SV) are a pair of accessory glandular 

structures of the male reproductive system, which are 

extra-peritoneal in location, interposed between the bladder 

and the rectum. The vas deferens (VD), which are contiguous 

with the epididymal tail, terminate and form bilateral 

outpouchings. These lateral outpouchings are termed the 

SVs. Each SV itself is approximately 5 cm long and composed 

of a single coiled tube with irregular diverticula which are 

connected by fi brous tissue.[1] The main function of the SV 

is to secrete fluid which forms majority of the ejaculate; 

however, they are not a reservoir of the semen. The secreted 

fluid contains fructose, proteins, and other enzymes that 

provide nutrition for the spermatozoa.[2] The ampulla of the 

VD and duct of the SV combine at the base of the prostate 

to form the ejaculatory ducts (EDs). The EDs extend further 
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inferiorly to drain into the prostatic urethra through the 

verumontanum [Figure 1].

On imaging, normal SVs appear as elongated fl uid containing 

structures when commonly evaluated on transrectal US, 

CT, or MRI [Figure 2]. The SV may be distended with seminal 

fl uid, or relatively collapsed. Although asymmetry of size is 

common and a normal fi nding, the signal intensity on MRI 

should be symmetric. Post-contrast images demonstrate 

normal enhancement of the septa/wall. Variations in 

appearance can be seen with hormonal changes and 

patient’s age. The SVs usually shrink after the age of 

70 years.[3] Vesiculography (through cannulation of the VD) 

can provide detailed anatomy of the SV; however, it is not 

commonly performed today due to the invasive nature of the 

study and improvement in alternative imaging modalities.[3]

EMBRYOLOGY

During early gestation, both sexes have the mesonephric 

(Wolffian) ducts and the paramesonephric (Müllerian) 

ducts, which form the male and female excurrent ducts, 

respectively. The mesoderm at the nephrogenic ridge 

gives rise to a pronephros at week 3 of life, which further 

differentiates into a mesonephros. The pronephros 

involutes, but a mesonephric duct persists until the end of 

the 4th week. By the 5th week of life, the ureteric bud arises 

from the mesonpehric duct and drains through a common 

duct into the urogenital sinus.[4] In the 6th week of fetal life, 

the ureteric bud fuses with the metanephric blastema and 

becomes the primitive kidney. From the 6th to the 8th week, 

the orifi ce of the lower mesonephric duct and ureteric bud 

separate and the ureteric orifice migrates medially and 

cranially.[5]

In a 9–10-week-old fetus, the mesonephric mesenchymal 

cells differentiate into Leydig cells, which help produce 

testosterone. The development of male accessory glandular 

tissue, SVs, prostate gland, and bulbourethral glands is 

stimulated by the androgens produced in the 10th-12th weeks 

of fetal life. The bulk of the mesonephric duct forms the VD 

and epididymis.[6] At 15 weeks, the rudimentary SV contains 

a medial horizontal portion and lateral vertical portion. 

In the mid-second trimester, occasional diverticula or 

outpouchings form with progressive coiling of the lumen 

through the third trimester of gestation.[2] In the male fetus, 

the paramesonephric duct (Müllerian duct) involutes.

CONGENITAL LESIONS

Agenesis of the SV is one of the most commonly encountered 

congenital abnormalities [Figure 3]. Agenesis of the SV may be 

unilateral or bilateral, and it is associated with agenesis/ectopia 

of the VD and ipsilateral kidney, since development of these 

structures is closely related. In utero insult to the mesonephric 

duct before ureteral budding will result in ipsilateral renal 

agenesis, and this is likely to be associated with VD agenesis 

or ectopia. If the insult occurs after 7 weeks of gestation, the 

ipsilateral kidney will be present.[7] Bilateral SV agenesis and VD 

anomalies without associated urinary abnormalities are often 

seen in patients with cystic fi brosis. In patients with primary 

genital form of cystic fi brosis, the mechanism of agenesis is 

postulated to be luminal blockage of the SV and VD precursors 

from abnormal secretions after 7 weeks of gestation.[8] Although 

there is no specifi c symptomatology suggestive of SV agenesis, 

diagnosis can be readily made on cross-sectional imaging. In 

patients with symptoms such as infertility, hematospermia, 

or recurrent epididymitis, an ectopic VD or functional ductal 

system can be sought. Corrective surgeries can be performed 

because testicular spermatogenesis is usually intact and fertility 

may be salvaged.[9]

Another commonly seen entity in clinical practice is the cysts 

of the SV, which may be congenital or acquired [Figure 4]. 

A majority of the congenital cystic lesions are associated 

with other congenital GU malformations and the etiology is 

Figure 1: Diagram shows basic anatomy of the seminal vesicle.

Figure 2: 41-year-old asymptomatic male. a) Coronal and b) axial T2-weighted 
MR images show clustered grape-like appearance of the SVs (white arrows) 
with high T2 signal intensity of internal content and low T2 signal intensity of 
the wall of normal SVs.
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likely to be obstruction of the ED from maldevelopment of 

the lower mesonephric duct.[10] There may also be associated 

abnormal migration of the ureteric bud causing improper 

diff erentiation of the metanephric blastema resulting in 

unilateral renal agenesis or dysgenesis. Congenital SV 

cyst associated with ipsilateral renal agenesis is known as 

Zinner’s syndrome [Figure 5].[11] SV cysts tend to become 

symptomatic when patients become sexually active, as they 

enlarge and exert a mass eff ect.[12] Patients with autosomal 

dominant polycystic kidney disease (ADPCK) commonly 

present with associated SV cysts (up to 43%), and the 

diagnosis must be considered when bilateral SV cysts are 

present. The cysts themselves do no confer a higher risk of 

sperm abnormalities.[13]

On MRI, SV cysts demonstrate high T2 and low T1 

signal, much like the surrounding SV. Hemorrhage and 

proteinaceous content within the SV may cause higher 

signal on T1 weighted images. The key to diagnosis on 

imaging is being able to diff erentiate SV cysts from other 

mimics such as prostatic cysts, utricular cysts, ectopic 

ureterocele, etc. MRI is a helpful tool in assessment of 

potential ectopic insertion of the VD. Aff ected patients may 

present with myriad of non-specifi c GU symptoms such 

as voiding issues, urinary tract infections, pain, infertility, 

etc. Currently, laparoscopic partial vesiculectomy is the 

treatment of choice for symptomatic patients, especially 

young patients.[11]

INFECTIOUS AND INFLAMMATORY LESIONS

Acute and/or chronic seminal vesiculitis are usually 

secondary to an infection, which also aff ect the prostate 

gland. Urethritis and prostatitis are common clinical entities 

encountered by urologists. Studies suggest that seminal 

vesiculitis can be seen in up to 24% of patients with other 

GU infections, such as gonococcal urethritis.[14] However, 

clinical assessment of acute seminal vesiculitis is diffi  cult in 

the setting of concomitant prostatitis, where the prostate 

gland is enlarged and tender. Chronic and recurrent seminal 

vesiculitis can also be challenging to diagnose since 

symptomatology is usually non-specific, when present. 

However, diagnosis is important due to implications 

on reproductive health. Symptoms may include pain, 

hematospermia, spermatocele, infertility, etc.[15]

Classic imaging findings of vesiculitis on US, CT, or MRI 

include diff use SV wall thickening with enhancement of 

the septa on post-contrast CT or MRI [Figure 6]. In endemic 

countries, TB and schistosomiasis should be considered as 

possible etiologies.[5] In the acute or subacute phase, cystic 

dilation of the SVs is present and in the chronic phase, they 

may shrink with decreased signal on T1- and T2-weighted 

MR images.[3] When active infl ammation is present, the T2 

signal is higher than fat and T1 signal may be elevated if a 

hemorrhagic component is present.[16]

In an acute presentation, patients are often treated 

empirically for prostatitis syndrome (which may include 

concomitant vesiculitis) with antibiotics and no confi rmatory 

diagnostic studies for vesiculitis are obtained. In some 

patients, a residual chronic form remains as an aftermath 

of the acute process, but a majority of cases do not have 

a preceding acute presentation. Chronic and recurrent 

seminal vesiculitis is initially managed by antimicrobials. 

However, recurrent infl ammation causes obstruction of the 

highly convoluted tubular glands of the SV and VD and poor 

drainage of infl ammatory exudate. There is also low drug 

concentration within the SV due to low vascularity.[15] This 

may lead to abscess formation in the SV. Abscesses are seen 

in higher frequency in the setting of diabetes mellitus, prior 

instrumentation, or recent surgical procedures.[5] When 

an abscess is identifi ed, clinical symptomatology directs 

treatment and surgical drainage is considered.

In endemic areas, tuberculosis (TB) must be considered 

as a possible etiology of a GU abscess. The most common 

extra-pulmonary manifestation of TB is in the GU tract. As 

Figure 3: 34-year-old male with infertility diagnosed to have hypospermia. Axial 
T2-weighted MR image using an endorectal coil shows a normal left SV (white 
arrows) and none on the right (white circle).

Figure 4: 58-year-old male with rising PSA levels presented for a prostate MRI. 
a) Coronal and b) axial T2-weighted MR images show a cyst within the left 
SV (white arrow), which is non-specifi c and can be congenital or secondary to 
other infl ammatory etiologies.
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with other infectious processes, tuberculous involvement 

of the SV is almost always accompanied by infection of the 

prostate and usually the upper urinary tract (kidneys and 

ureters) leading to theories that bacteria seed within the 

lower GU tract as they travel through the urine.[17] However, 

subsequent case reports of primary genital TB have been 

published. In the initial stages, enlarged SV with destruction 

of convolutions, hypoechoic areas on US, and hypodense 

areas on CT are present with surrounding hypervascularity, 

perivesicle infl ammation, and bladder wall thickening.[18,19] 

Abscess formation follows with caseation, cavitation, and 

fi brosis.[20] Eventually, a calcifi ed mass may be seen.

Schistosomiasis is a disease caused by several species 

of a parasite whose first hosts are snails in freshwater; 

therefore, humans contract the disease in contaminated 

water. Schistosoma haematobium, endemic in Africa and 

the Middle East, is the most common species affecting 

the GU system.[21,22] In endemic regions such as Zambia, 

postmortem studies have found parasite eggs in the SV of 

approximately 58% of the male cadavers.[23] Seminal vesiculitis 

is usually seen in the subacute or chronic phase of genital 

schistosomiasis.[22] The schistosome eggs are deposited into 

the wall of the SV tissue rather than the lumen, which may 

lead to wall calcifi cations that do not resolve with treatment, 

usually best seen on CT or US. As with other forms of seminal 

vesiculitis, there may be dilation of the SV and ED due to 

distal fibrosis and obstruction, which can resolve after 

specifi c treatment.[24] This diagnosis should be considered 

when SV and VD calcifications are seen in a symptomatic 

patient traveling to an endemic area, and confi rmation can be 

obtained with parasitological study of the semen and urine.

NEOPLASMS

Primary neoplasms of the SV, which arise from the 

epithelial or mesenchymal elements, are very rare.[25] A 

variety of tumors have been reported in isolated case 

reports, with benign etiologies even less common than 

malignant. There are less than 20 reported cases of 

cystadenomas (epithelial stromal tumor) of the SV, which 

usually present as a well-demarcated, retrovesicular, 

multi-loculated cystic mass in an asymptomatic patient 

or a patient complaining of hematuria.[26,27] Imaging 

is non-specific and high-grade cytologic features 

may be present on microscopic evaluation. Therefore, 

the mass should be completely resected and radical 

cysto-prostatectomy should be considered if high-grade 

elements are identifi ed.[28] Another benign lesion of the 

SV reported in the literature is a leiomyoma, which arises 

from the smooth muscle of the SV. MRI demonstrates low 

T2 and iso to low T1 signal of the lesion with post-contrast 

enhancement, and CT may demonstrate coarse, dense 

calcifi cations as seen with leiomyomas of the uterus.[29,30] 

Rare reports of other benign tumors such as fibromas, 

schwannomas, and paragangliomas are also found in 

the literature.

A mass in the SV with an infiltrative growth pattern is 

suggestive of a malignancy. Of the primary malignant 

SV tumors, adenocarcinoma arising from the glandular 

epithelium is the most common.[25] There are established, 

stringent criteria for diagnosis of carcinoma of the SV. 

The criteria include no concomitant primary tumor of 

the prostate, presence of mucus production in anaplastic 

variant (to distinguish from anaplastic prostate carcinoma), 

and negative immunohistochemistry staining for prostate-

specific antigen (PSA) and prostatic acid phosphatase 

(PAP).[31] Adenocarcinoma of the SV is also usually negative 

for carcinoembryonic antigen (CEA) and positive for 

Figure 6: 24 year old male with 3 week history of residual pain after treatment 
for gonococcal infection. a) Axial T2 weighted MRI through the SV shows mild 
asymmetric dilation of the left SV with focal areas of wall thickening (white 
arrow). These fi ndings are commonly seen with seminal vesiculitis, although 
the etiology is non-specifi c. 53-year-old male presented with acute prostatitis. 
b) Axial and c) coronal T2-weighted MR images show more diffuse thickening 
of the SV wall (white arrow). d) Post contrast image shows enhancement (red 
arrow). These fi ndings are characteristic of seminal vesiculitis.

Figure 5: 32-year-old male with infertility diagnosed with Zinner’s syndrome. 
a) Axial T2-weighted MRI shows cystic enlargement of the left SV, likely due 
to an atretic/obstructed ejaculatory duct. b) Coronal localizer image shows 
associated left renal agenesis. This triad is known as Zinner’s syndrome.

a b
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CA-125.[31] Due to rarity of the disease, diagnosis is usually 

delayed and treatment strategies are poorly defi ned, which 

further contribute to a poor prognosis. Unfortunately, there 

are no reliable imaging features that distinguish a primary 

from a secondary form of malignancy. Several types of 

sarcomas and seminomas originating in the SV have been 

reported in the literature. Also without any specifi c imaging 

or clinical manifestations it is diffi  cult to identify an accurate 

diagnosis without tissue sampling [Figure 7].

Malignancy within the SV is most commonly secondary 

to carcinoma of the prostate, rectum, or bladder. Recent 

improvements in imaging of prostate carcinoma with 

MRI using an endorectal coil have signifi cantly improved 

the sensitivity of determining SV invasion, which aff ects 

the prognosis and may alter the course of treatment. 

Route of SV invasion in prostate cancer is unknown and the 

possibilities include retrograde tumor extension through 

the ED, spread from fat tissue, tumor deposits, or direct 

spread across the prostatic base.[5] The most sensitive and 

specifi c features on MRI to determine SV invasion are low 

signal intensity within the SV and lack of preservation of 

the normal SV architecture, respectively [Figure 8]. When 

these features are combined with a visible malignancy 

at the prostate base extending beyond the capsule, SV 

invasion is highly predictive.[32] Tumor extension from the 

bladder or rectum can be identifi ed as a large contiguous 

soft tissue mass. Other soft tissue masses can represent 

metastatic deposits on the SV.

MIMICS OF NEOPLASM

Asymptomatic, localized amyloid deposits within the 

SV have been a well-known entity for several years. 

However, with recent increase in prostate carcinoma 

imaging, accurate characterization of this pathology has 

become critical since it can be misinterpreted as tumor. 

Amyloidosis describes a heterogeneous group of disorders 

characterized by localized or systemic deposition of 

amyloid fibrils, which are extracellular substances that 

stain positive for Congo red and demonstrate apple-green 

birefringence under polarized light.[33] Amyloid found in the 

SV may be localized, part of systemic amyloid, or a mixture 

of both.[34] The localized form has diff erent histochemical 

and immunohistochemical properties from the systemic 

form and it is unlikely to be symptomatic.[34,35] Isolated cases 

of SV amyloidosis causing hematospermia and perineal 

pain are present, but they are rare when compared to 

the high prevalence of the disease in males older than 

75 years of age. MRI fi ndings of the SV demonstrate luminal 

narrowing, thickening of the wall with low T2 signal, and 

usually lack of normal post-contrast enhancement of the 

wall on T1-weighted images.[36] On diffusion-weighted 

imaging (DWI), there is lack of restricted diff usion within 

the SVs [Figure 9].

As described previously, tumor involvement of the SV is 

commonly seen with prostate cancer. After treatment, 

another challenge faced by clinicians is differentiating 

tumor recurrence from radiation-related morphologic 

changes. Histologically, the perivesicle fi broadipose tissue 

Figure 7: 66-year-old male presented with hematuria and was diagnosed with 
sarcoma of the left SV. Axial T2-weighted MRI of the left SV demonstrates 
a large low T2 signal infi  ltrative mass with invasion of the bladder base. On 
histologic evaluation, the mass was found to be a sarcoma originating from 
the left SV.

Figure 8: 56-year-old male with an elevated PSA diagnosed with prostatic 
adenocarcinoma. a) Coronal and b) axial T2-weighted MR images demonstrate 
a prostatic mass at the right base (white arrow) extending through the 
capsule into the right SV (black arrow). Findings are consistent with prostatic 
adenocarcinoma with invasion of the right SV.

a b

Figure 9: 76-year-old with elevated PSA presented for initial prostate MRI. (a) 
Axial T2 MR image and b) axial diffusion-weighted image of the SV demonstrate 
diffusely thickened SV wall and luminal narrowing. Lack of diffusion restriction 
helped exclude tumor and lack of contrast enhancement helped exclude seminal 
vesiculitis. These changes were found to be secondary to amyloidosis.
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findings on DWI. Therefore, prostate MRI is commonly 

deferred at least 4 weeks post biopsy, but hemorrhage 

may persist up to 4 months.[38] If methemoglobin is present, 

corresponding abnormality demonstrates hyperintense 

T1 signal [Figure 11]. High T1 signal can also be seen 

with inspissated secretions. However, hemorrhage at 

diff erent stages of evolution may not demonstrate high 

T1 signal, making the diagnosis very challenging.[39] 

SV hemorrhage is not only iatrogenic, but associated 

with other abnormalities, some of which are described 

above. Hematospermia is most commonly seen with GU 

infections, but can also be seen with calculi and tumors. 

SV calculi are rare and extremely non-specifi c in etiology, 

but radiologists need to be aware of the entity so that it 

is not confused with distal ureteral calculi or tumor on 

MRI [Figure 12].[40]

CONCLUSION

The seminal vesicles (SVs) are one of the three main 

accessory glands of the male reproductive system. Most 

pathology and symptomatology affecting the SVs also 

aff ects the prostate and, in many instances, arises initially 

within the prostate gland. This pattern has resulted 

in pathology being masked or ignored within the SV. 

Nevertheless, with increase in cross-sectional imaging 

and improvement in techniques of prostate imaging, 

discrete lesions of the SV are being critically examined. 

Imaging characteristics of various congenital, infectious, 

inflammatory, and neoplastic diseases are described in 

detail with discussion on clinical implications.
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