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Objective: This study aimed to examine the radiographic manifestations of seminal vesicle tuberculosis (SVT) on magnetic 
resonance imaging to gain a deeper understanding of this disease.
Methods: The clinical symptoms, general conditions, relevant laboratory tests and radiological data of 13 patients diagnosed with 
SVT were collected through bacteriological examination. A descriptive analysis was used to explore the composition ratio and rate 
values of the collected data.
Results: All 13 cases (100.0%) showed isointense signals on T1WI and hypointense signals on T2WI in the affected seminal vesicles, 
with the disappearance of the multi-chambered high signal on T2WI in normal seminal vesicles. Eight cases (61.5%) showed diffusion 
restriction on DWI of the affected seminal vesicle and significant enhancement on the contrast scan, whereas five cases (38.5%) 
showed unrestricted diffusion and mild enhancement on the contrast scan. Patients with significant enhancements exhibited higher 
counts and neutrophil percentages than patients with mild enhancements, with statistically significant differences (Z = 2.196, P = 
0.030; Z = 2.781, P = 0.003, respectively). The counts and percentage of lymphocytes, CD3+T cells and CD4+T cells were significantly 
lower in patients with significant enhancements than in those with mild enhancements, with statistically significant differences (Z = 
−2.196, P = 0.030; Z = −2.928, P = 0.002; Z = −2.928, P = 0.002; Z = −2.928, P = 0.002, respectively). Patients with significant 
enhancements were more likely to have active pulmonary tuberculosis than those with mild enhancements, with a statistically 
significant difference (P = 0.035).
Conclusion: Magnetic resonance imaging reveals distinct radiographic features of SVT, and variations in imaging presentations can 
indicate a patient’s immune status.
Keywords: seminal vesicle tuberculosis, magnetic resonance imaging, genitourinary tuberculosis

Introduction
Tuberculosis is a multisystemic disease that affects multiple organs. It most commonly occurs in the lungs but can also 
affect extrapulmonary organs. However, the latter receives little attention in public health.1 Genitourinary tuberculosis 
(GUTB) accounts for 14–41% of extrapulmonary tuberculosis,2 and male genital tuberculosis constitutes approximately 
34–43% of extrapulmonary tuberculosis.3 It can be sexually transmitted to women.4 Epididymal and prostate tuberculosis 
are the most common types, and tuberculosis of the prostate, epididymis or urinary tract can lead to seminal vesicle 
tuberculosis (SVT).5 However, there are relatively few reports on the imaging manifestations of SVT, especially those of 
magnetic resonance imaging (MRI), and there is a lack of clinical reference. Moreover, there is a significant deficiency in 
the knowledge of tropical urological diseases among European urologists, which may be related to the fact that genital 
tuberculosis receives relatively little attention in Europe.6 Therefore, we analysed the MRI manifestations of a case series 
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of patients with SVT treated in Kunming Third People’s Hospital and the People’s Hospital of Lincang, with the aim of 
enhancing medical practitioners’ understanding of this disease worldwide.

Materials and Methods
Study Participants
This study collected and evaluated the clinical symptoms, relevant laboratory examinations and imaging data of a case 
series of patients diagnosed with SVT through bacteriological examination, effective anti-tuberculosis treatment or post- 
operative pathology from between January 2018 and March 2023 in Kunming Third People’s Hospital and the People’s 
Hospital of Lincang.

Imaging and Image Analysis
Imaging Examination
All 13 patients underwent chest CT scans. The scanning equipment used at Kunming Third People’s Hospital was a uCT510 
scanner (United Imaging, Shanghai, China). The scan extended from the thoracic inlet to the level of the diaphragm, using 
a CT scan tube voltage of 120 kV and a tube current with automatic milliampere technology. The scanning equipment used at 
the People’s Hospital of Lincang was the Aquilion ONE TSX-301C (Canon, Japan) scanner, with the same scanning range 
and CT scan parameters. The 13 patients also underwent pelvic MRI scans and enhancements. At Kunming Third People’s 
Hospital, a uMR588 instrument (United Imaging, Shanghai, China) with a 12-channel abdominal coil was used. The plain 
scan sequence included coronal, sagittal and axial T2WI fat-suppressed sequences (TE = 90 ms, TR = 2800 ms, slice 
thickness = 3 mm), an axial T2WI non-fat-suppressed sequence (TE = 100 ms, TR = 3200 ms, slice thickness = 3 mm), axial 
DWI (TE = 80 ms, TR = 4300 ms, slice = thickness 3 mm, B = 800) and an axial T1WI fat-suppressed sequence (TE = 2 ms, 
TR = 5 ms, slice thickness = 3 mm). Gadodiamide (Hengrui, Jiangsu, China) at a dose of 0.2 mL/kg was used for the 
enhancement scan, with the enhanced scan covering coronal, sagittal and axial T1WI fat-suppressed sequences (TE = 2 ms, 
TR = 5 ms, slice thickness = 3 mm). At the People’s Hospital of Lincang, a Vantage Elan WRT-2020 system (Canon, Japan) 
was used for pelvic MRI scans and enhancements, with a 16-channel abdominal coil. The plain scan sequence included 
coronal and axial T2WI sequences (TR = 3600 ms, TE = 90 ms, slice thickness = 4 mm), coronal and axial T2WI fat- 
suppressed sequences (TR = 4000 ms, TE = 75 ms, slice thickness = 4 mm), axial T1WI sequence (TR = 670 ms, TE = 10 ms, 
slice thickness = 4 mm) and axial DWI (TR = 3400 ms, TE = 80 ms, slice thickness = 4 mm, B = 1000). Gadodiamide 
(Hengrui, Jiangsu, China) at a dose of 0.2 mL/kg was used for the enhancement scan, with the enhanced scan covering 
coronal, sagittal and axial T1WI fat-suppressed sequences (TE = 15 ms, TR = 560 ms, slice thickness = 5 mm).

Image Analysis
The images were downloaded from the hospitals’ Picture Archiving and Communication Systems and interpreted in 
a blinded manner by two physicians with many years of experience in the radiological diagnosis of tuberculosis. In the 
case of disagreement between the two primary readers, a third physician was brought in to review the images until 
a consensus was reached through joint consultation.

Statistical Analysis
A statistical analysis was performed using SPSS 26.0 software. Quantitative data were first tested for a normal 
distribution. If the data were normally distributed, they were described as x (±) s, and an independent-samples t-test 
was used for comparison. If the data were not normally distributed, they were described as M (Q1, Q3), and a non- 
parametric test was used to compare two independent samples. Count data were described as frequency (percentage, %), 
and Fisher’s exact probability test was used for comparisons. A value of P < 0.05 was considered statistically significant.

Results
General Patient Characteristics
The ages of the 13 patients ranged from 24 to 60 years, with a median age of 35 (29, 57) years; among them, 10 (76.9%) 
had concurrent pulmonary tuberculosis. All 13 patients (100.00%) had GUTB in organs other than the seminal vesicles. 
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Specifically, 13 patients (100%) had epididymal tuberculosis, 7 (53.8%) had prostate tuberculosis, and 2 (15.4%) had 
kidney tuberculosis. Among these 13 patients, one (7.7%) had intracranial tuberculosis, two (15.4%) had adrenal 
tuberculosis and two (15.4%) had peritoneal tuberculosis.

Clinical Symptoms
The onset of symptoms ranged from 0.2 to 12 months, with a median time of 1 month. Twelve patients (92.3%) presented 
with scrotal pain and swelling, two of whom (15.4%) had scrotal skin ruptures with purulent discharge; three patients 
(23.1%) presented with urinary frequency and dysuria, nine patients (69.2%) presented with cough and sputum 
production and two patients (15.4%) presented with abdominal pain and bloating.

Laboratory Examination
Of the 13 patients, one (7.7%) had a reduced total white blood cell count (normal range 4–10 × 109/L), two (15.4%) had 
an elevated neutrophil count and two (15.4%) had a decreased neutrophil count (normal range 2–7 × 109/L). Additionally, 
five (38.5%) had an increased neutrophil percentage, and three (23.1%) had a decreased percentage (normal range 50– 
70%). Three patients (23.1%) exhibited reduced lymphocyte counts (normal range 0.8–4.0 × 109/L), with eight (61.5%) 
demonstrating a decreased lymphocyte percentage and one (7.7%) showing an increased percentage (normal range 20– 
40%). Four patients (30.8%) had an elevated erythrocyte sedimentation rate (normal range 0–20 mm/h), and nine 
(69.2%) patients had an elevated C-reactive protein level (normal range <3 mg/L). Seven patients (53.8%) had 
a reduced total T lymphocyte count, with six (46.2%) having decreased helper/inducer T lymphocytes (CD4+T cells) 
and eight (61.5%) demonstrating a reduction in suppressor/cytotoxic T lymphocytes (CD8+T cells). Tuberculosis 
infection T-cell spot tests were positive in 12 (92.3%) patients, urine GeneXpert MTB/RIF tests were positive in 7 
(53.8%) patients, and 3 (23.1%) patients showed mycobacterial growth in urine BACTEC MGIT960 liquid culture.

Magnetic Resonance Imaging Findings
Location and Size of the Affected Seminal Vesicles
Among the 13 cases of SVT, 12 (92.3%) were located in a unilateral seminal vesicle, with 8 (61.5%) on the left 
(Figure 1a) and 4 (30.8%) on the right. Bilateral seminal vesicles were involved in one case (7.7%) (Figure 1b). Nine 
patients (69.2%) demonstrated a decrease in the size of the affected seminal vesicle (Figure 1c), whereas four (30.8%) 
patients presented with an enlargement of the affected seminal vesicle (Figure 1d).

Magnetic Resonance Imaging Signals and Enhancement
In the MRI plain scans, all 13 cases (100.0%) showed isointense signals on T1WI and hypointense signals on T2WI in the 
affected seminal vesicles, with the disappearance of the multi-chambered high signal on T2WI in normal seminal 
vesicles. Diffusion restriction on DWI in the affected seminal vesicles occurred in eight cases (61.5%), and the diffusion 
restriction cases showed significant enhancement on MRI-enhanced scans (Figure 2a and b). On DWI, the diffusion was 
unrestricted in the affected seminal vesicles in five cases (38.5%), and slight enhancement appeared on the enhanced 
scans (Figure 2c and d). All 13 patients (100.0%) had concurrent ipsilateral epididymal tuberculosis and varying degrees 
of thickening of the spermatic cord (Figure 3a), with epididymal tuberculosis presenting as iso-to-hypointense nodules on 
T1WI and mixed signals on T2WI, with nodular or ring-shaped enhancement on the enhanced scans (Figure 3b). Seven 
cases (53.8%) were accompanied by prostate tuberculosis, which manifested as hypointense signals on T1WI and 
hyperintense signals on T2WI within the prostate, with ring-shaped enhancement on the enhanced scans (Figure 3c).

Variations in Laboratory Examinations and Concomitant Tuberculosis in 
Other Organs Based on Different Enhancement Methods
Patients with diffusion restriction on DWI show significant enhancement on enhancement scanning, whereas those 
without diffusion restriction on DWI display mild enhancement. Among these, patients with significant enhancement had 
higher counts and percentages of neutrophils than those with mild enhancement, and the differences were statistically 
significant (Z = 2.196, P = 0.030; Z = 2.781, P = 0.003, respectively). Patients with significant enhancement had 
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Figure 1 (a) Pelvic T2WI fat suppression sequence transverse section shows left seminal vesicle gland shrinking, normal seminal vesicle gland multi chamber like high signal 
shadow disappearing, and left seminal vesicle gland showing low signal (white arrow); (b) Pelvic T2WI fat suppression sequence transverse section shows normal multi 
chamber high signal disappearance in bilateral seminal vesicles, and slightly low signal (white arrow) can be seen in bilateral seminal vesicles; (c) Pelvic T2WI sequence 
transverse section shows enlargement of the right seminal vesicle gland and decreased signal of the right seminal vesicle gland (white arrow); (d) Pelvic T2WI fat suppression 
sequence transverse section shows a narrowing of the left seminal vesicle gland and decreased signal of the left seminal vesicle gland (White Arrow).

Figure 2 (a and b) show the same patient. (a) shows irregular high signal shadows (white arrows) in the bilateral seminal vesicles at the transverse section of the pelvic DWI 
(B=800), with ADC showing low signal, indicating limited diffusion; (b) Significant enhancement of bilateral seminal vesicles (white arrow) can be seen in the transverse 
section of T1WI fat-suppressed sequence enhanced scan of the pelvic cavity; (c and d) shows the same patient. In (c), the transverse section of the pelvic DWI (B=800) 
shows a narrowing of the left seminal vesicle gland, with a low signal (white arrow) on the left seminal vesicle gland, indicating unrestricted diffusion; (d) Pelvic T1WI fat- 
suppressed sequence enhanced scan transverse section shows mild enhancement of the left seminal vesicle gland (white arrow).
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significantly lower counts and percentages of lymphocytes and lower levels of CD3+T cells and CD4+T cells than those 
with mild enhancement, and the differences were statistically significant (Z = −2.196, P = 0.030; Z = −2.928, P = 0.002; 
Z = −2.928, P = 0.002; Z = −2.928, P = 0.002, respectively) (see Table 1). The proportion of patients with significant 
enhancement who also had active pulmonary tuberculosis was higher than that of patients with mild enhancement, and 
the difference was statistically significant (P = 0.035) (see Table 2).

Discussion
Genitourinary tuberculosis is a common type of extrapulmonary tuberculosis. About two-thirds of reproductive system 
tuberculosis is associated with urinary system tuberculosis, but it can also occur independently.7 Tuberculosis of the male 

Figure 3 (a) Pelvic T1WI fat-suppressed sequence enhancement scan shows significant thickening of the left spermatic cord in the coronal position, with significant 
enhancement in the enhancement scan (white arrow); (b) Pelvic T1WI fat-suppressed sequence enhancement scan shows a right epididymal nodule in the transverse section, 
with circular enhancement (white arrow) in the enhanced scan; (c) Pelvic T1WI fat-suppressed sequence enhancement scan shows annular enhancement in the prostate 
(white arrow) at the transverse position.

Table 1 Laboratory Examination of Patients with Seminal Vesiculitis Showing Significant and Mild Enhancement

Laboratory Examination Significant Enhancement (n=8) Mild Enhancement (n=5) Z-value P-value

Total White Blood Cell Count (×109/L) 6.13 (4.62, 9.38) 5.06 (4.30, 6.76) 1.025 0.354

Neutrophil Count (×109/L) 4.35 (3.26, 6.70) 2.96 (1.88, 3.61) 2.196 0.030*

Neutrophil Percentage (%) 72.00 (68.35, 76.75) 46.58 (42.22, 62.64) 2.781 0.003*
Lymphocyte Count (×109/L) 0.90 (0.68, 1.31) 1.50 (1.35, 2.70) −2.196 0.030*

Lymphocyte Percentage (%) 15.08 (12.64, 18.75) 35.95 (25.81, 44.53) −2.928 0.002*

Erythrocyte Sedimentation Rate (mm/h) 15.5 (6.75, 29.25) 4.00 (1.50, 18.00) 1.610 0.127
CD3+T cells (cell/ul) 610.50 (525.50, 762.50) 1090.00 (1072.00, 1213.00) −2.928 0.002*

CD4+T cells (cell/ul) 362.00 (251.25, 580.75) 768.00 (725.00, 797.00) −2.928 0.002*

CD8+T cells (cell/ul) 238.00 (167.50, 319.75) 331.00 (256.50, 371.50) −1.686 0.093
C-Reactive Protein (mg/L) 15.71 (10.04, 25.26) 1.88 (1.29, 16.95) 1.317 0.222

Note: *The difference was statistically significant.
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reproductive system can occur in the prostate, seminal vesicles, vas deferens, epididymis, testes and penis. Epididymal 
tuberculosis and prostatic tuberculosis are the most common, and seminal vesiculitis is often found during examinations 
for prostatic and urinary system tuberculosis.8 Among the 13 patients in this study, 12 were discovered due to scrotal pain 
or urinary system symptoms, and imaging examinations were conducted. Therefore, during the clinical diagnosis and 
treatment process, attention should be paid to observing abnormalities in the seminal vesicles of patients with epididymis 
or testicular tuberculosis.

The seminal vesicles are located behind the base of the prostate, on the outside of the ampulla of the vas deferens. The 
distal end merges with the vas deferens to form the ejaculatory duct, which opens into the prostate and is then connected 
to the epididymis and testes. Therefore, epididymal tuberculosis, prostatic tuberculosis or urinary system tuberculosis can 
directly spread or infect the seminal vesicles via the vas deferens.5 All 13 patients in this study also had ipsilateral 
epididymal tuberculosis and thickening of the ipsilateral spermatic cord, which also explains this pathogenesis.

Magnetic resonance imaging has a high soft-tissue resolution and can be imaged in any plane, making it the preferred 
method for evaluating the seminal vesicles.9 Normal seminal vesicles present an oval and grape-like structure. Because 
the seminal vesicles secrete a viscous fluid, they appear slightly hypointense on T1WI and hyperintense on T2WI.10 The 
folds within the seminal vesicles present slightly hypointense signals on T2WI against a backdrop of high T2WI signals 
from seminal fluid. In enhancement scans, the folds of the seminal vesicles show mild enhancement, but the seminal fluid 
does not enhance. Although the size of normal seminal vesicles is affected by the duration of abstinence and age,11,12 

they are symmetrical and consistent in size on both sides (Figure 4a–c).
Magnetic resonance imaging can depict the pathological process of seminal vesiculitis, including inflammatory 

thickening, granuloma formation and abscesses.13 Seminal vesiculitis can affect one or both seminal vesicles. Among 
the 13 cases in this group, 12 cases (92.3%) showed unilateral seminal vesicle involvement, and only one case (7.7%) 
had bilateral seminal vesicle involvement.

The mechanism of more frequent unilateral involvement is not yet clear. Seminal vesiculitis can manifest as shrinkage 
or enlargement of the affected seminal vesicles. The shrinkage of the seminal vesicles relates to the fusion and thickening 
of the folds, leading to structural collapse,14 whereas enlargement may be associated with acute dilation caused by 
infection. In terms of MRI signals, the condition often presents as a decrease in T2WI signals and an increase in T1WI 
signals on the affected side; this is associated with the destruction of the seminal vesicular structure, leading to a decrease 
in seminal fluid and oxidative stress in macrophages within the tuberculous granuloma.15 In terms of DWI and 
enhancement performance, lesions with restricted diffusion show significant enhancement, whereas lesions with non- 
restricted diffusion present mild enhancement. This is also related to the pathological process of tuberculous lesions. 
Restricted diffusion is often seen in abscess formation or liquefactive necrosis within granulomas, and non-restricted 
diffusion is usually associated with immature tuberculomas or caseous necrosis within tuberculomas.16

Tuberculosis is not only an infectious disease but also an immune disease. Its occurrence, development and outcome 
are closely related to the immune status of the host.17 When the quantity of Mycobacterium tuberculosis is small, its 
virulence is low or the immune response is strong, the tuberculosis pathology primarily exhibits a proliferative reaction. 
However, when the bacterial count is high, the virulence is strong, the host’s immunity is compromised or 

Table 2 Laboratory Examination and Concomitant Tuberculosis in Other Organs in Patients with Seminal 
Vesiculitis Showing Significant and Mild Enhancement

Significant  
Enhancement (n=8)

Mild  
Enhancement (n=5)

P-value

T-SPOT.TB Test Positive (%) 100.0 80.0 0.385

Urine GeneXpert MTB/RIF Positive (%) 62.5 40.0 0.266
Urine BACTEC MGIT960 Culture Positive (%) 25.0 20.0 1.000

Extrapulmonary Genitourinary System Tuberculosis (%) 62.5 0.0 0.075

Active Pulmonary Tuberculosis (%) 100.0 40.0 0.035*

Note: *The difference was statistically significant.
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a hypersensitive reaction occurs, the tuberculosis pathology then mainly presents necrotic lesions.18 Necrotic lesions 
appear on DWI as restricted diffusion and significant enhancement, whereas proliferative reactions on DWI appear as 
non-restricted diffusion and mild enhancement. In this study, the lymphocyte levels and CD4+T cell levels in the 
significant enhancement group were significantly lower than those in the non-enhancement group. The reduction in 
lymphocyte count and CD4+T cell count represents a decline in the host’s anti-tuberculosis immune function.19 The 
proportion of patients with active pulmonary tuberculosis was higher in patients who demonstrated significant enhance-
ment than in those with mild enhancement in our study. Therefore, it is hypothesised that significant enhancement in 
seminal vesiculitis may represent a decline in the patient’s immune function. Whether such patients are more prone to 
disseminated tuberculosis requires further observation and study.

Aside from seminal vesiculitis, all 13 cases in this group also exhibited unilateral epididymal tuberculosis and an 
increase in the thickness of the spermatic cord. Epididymal tuberculosis may present on CT as an enlarged epididymis 
with nodular or annular enhancement.20 Its MRI manifestation is similar to its CT presentation. The treatment for 
epididymal tuberculosis often involves the surgical removal of the epididymis and scrotal nodules, combined with anti- 
tuberculosis treatment.21 However, in patients with co-existing seminal vesiculitis, whether the pelvic segment of the vas 
deferens and seminal vesicle lesions also need surgical management requires further research.

In differential diagnosis, tuberculosis of the seminal vesicles needs to be distinguished from other conditions, such as 
acute or chronic seminal vesiculitis, seminal vesicle cysts, seminal vesicle stones and benign or malignant tumours of the 
seminal vesicles. Tuberculosis of the seminal vesicles often involves one side and presents as an increase or decrease in 
the volume of the seminal vesicles, characterised by elevated T1WI signals, reduced T2WI signals and mild or significant 
enhancement on enhanced scans. Seminal vesiculitis can be caused by Escherichia coli, Neisseria gonorrhoeae, Proteus 
mirabilis or Pseudomonas aeruginosa,12 and it may also coexist with prostatitis and epididymitis. Magnetic resonance 
imaging differentiation is difficult, and reliance on clinical symptoms and laboratory examinations is required for 

Figure 4 (a–c) shows the MRI manifestations of normal seminal vesicles. (a) shows the equal size of bilateral seminal vesicles on the transverse section of the T2WI fat- 
suppressed sequence in the pelvic cavity. The seminal vesicle fluid shows high signal, and the folds show slightly low signal (white arrow); (b) shows the equal size of bilateral 
seminal vesicles on the coronal section of the T2WI fat-suppressed sequence in the pelvic cavity. The seminal vesicles show high signal, and the folds show slightly low signal 
(white arrow). The image of tortuous Vas deferens can be seen on the inside of the seminal vesicles; (c) Pelvic T1WI fat-suppressed sequence enhancement scan shows mild 
enhancement of normal seminal vesicle gland folds at transverse section, but no enhancement of seminal vesicle fluid (white arrow).
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differentiation. Second, seminal vesicle cysts present as high T2WI signal shadows, but there is no enhancement on 
enhanced scans;22 however, seminal vesicle stones may present as nodular low-signal shadows in high T2WI signal 
seminal fluid, but typically, the form and signal of the seminal vesicle are normal.23 Finally, tumours of the seminal 
vesicle, including primary tumours and prostate cancer invasion into the seminal vesicles, can be identified. The former 
presents as nodular and mass shadows, whereas the latter has a history of prostate cancer and the two types can be 
differentiated in conjunction with imaging and tumour markers. Above all, the differential diagnosis of GUTB is vital to 
urologists. In today’s world, international travel is gradually leading to an increase in urological diseases that were 
previously only rarely encountered.24,25 Currently, GUTB, schistosomiasis, echinococcosis and HIV-related urological 
diseases have been reported in multiple case series.26,27 Therefore, if experienced doctors can achieve the goals of early 
and accurate diagnosis and treatment, the number of diagnostic examinations and length of hospital stay will be 
reduced.28 In addition, an increase in the number of cases–series reports will promote the exchange of experience 
among urologists around the world to tackle the increase in the number of case–series patients with GUTB.

There are some limitations to this study. First, the area of study was limited to Kunming and Lincang; multicentre 
research is therefore required. Second, the small cohort in this study might not be well suited to an assessment of our 
treatment policy, even if the number of this study appears adequate compared with that of other global and international 
studies recently published by the urological community.

Conclusion
In conclusion, epididymal tuberculosis can be associated with tuberculosis of the seminal vesicles. The fluid of the 
seminal vesicles is an important component of semen, and potentially, tuberculosis of the seminal vesicles can be 
sexually transmitted to women. Tuberculosis of the seminal vesicles has certain MRI characteristics, and the mode of 
MRI enhancement can, to some extent, represent the immune status of the patient. In the diagnostic and therapeutic 
process, combining epidemiological history, laboratory examinations, clinical features and imaging examinations can 
improve the diagnostic accuracy for this disease.
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