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Background: There is a concerning underdiagnosis of testicular and/or epididymal tuberculosis (TB).
A lack of clinician awareness has led to many patients undergoing unnecessary surgeries. The purpose of
this series was to enhance understanding of testicular and/or epididymal TB based on clinical, ultrasonic,
computed tomography (CT), and magnetic resonance imaging (MRI) features from the past decade.
Methods: We retrospectively investigated the medical records of 69 patients diagnosed with testicular and/
or epididymal TB from 2008 to 2019. All participants were diagnosed by confirmation of Mycobacterium
tuberculosis in the histopathology of resected samples. Baseline characteristics, ultrasonic, CT, and MRI
features were collected for analysis.

Results: A total of 69 patients with a median age of 43.5 years were included in the study. Testicular-
epididymis TB, epididymal TB, and testicular TB were confirmed in 31 (44.9%), 26 (37.7%), and 12 (17.4%)
patients, respectively. In sonography, testicular TB and epididymal TB imaging features are significantly
different (P<0.001). Diffusely enlarged lesion heterogeneously (33/58, 56.9%) is most common in the
epididymis, and miliary type (18/39, 46.2%) is most common in the testis. On enhanced CT, annular or
multilocular enhancement pattern (19/21, 90.5%) was the characteristic manifestation of our patients.
Conclusions: Laboratory findings [especially T lymphocyte spot test for tuberculosis infection (T-SPOT.
TB)], accompanied by scrotal sonography and enhanced CT examinations, can help distinguish testicular

and/or epididymal TB from other etiologies.
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Introduction estimated 9 million newly affected cases globally each year,
Tuberculosis (TB) is still a major public health burden and there were almost 1.5 million deaths attributable to TB in
worldwide, especially in developing countries. There is an 2013 (1). Moreover, there has been a trend of recrudescence
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in African countries and Eastern Europe in recent decades,
which was majorly caused by the acquired immune
deficiency syndrome (AIDS) epidemic, drug-resistance
TB, and migration patterns (2,3). Immunosuppression
attributable to human immunodeficiency virus (HIV)
infection raises the risk of extrapulmonary TB infection
(4,5). Extrapulmonary TB comprises 10% of TB cases,
while genitourinary TB accounts for 30-40% of all
extrapulmonary cases (6,7).

Genitourinary TB causes severe complications such as
infertility, sexual dysfunction, and renal failure. The most
common site of involvement is the epididymis in male
patients, resulting from hematogenous spread or retrograde
extension from seminal vesicles and the prostate (8). As
for testicular involvement, it usually spreads contiguous
from the epididymitis, and the hematogenous spread
of isolated testicular TB is possible but infrequent (9).
Historically, bilateral testis involvement was more common
than unilateral involvement; however, unilateral testicular-
epididymis TB seems to be more frequent in the modern
era (10,11).

The initial presenting symptom of most patients is
a painful scrotal mass. It is difficult to differentiate TB
from other bacterial infections, granulomatous infection,
testicular infarction, and tumors without specific clinical
symptoms. However, treatment strategies for these lesions
are totally distinct from each other. Furthermore, clinicians
lack awareness of testicular and/or epididymal TB, and
appropriate treatment can be delayed, leading to 69% of
patients diagnosed via unnecessary surgery (12). This study
aimed to summarize the clinical and radiological features of
testicular and/or epididymal TB at a high-volume institute
in west China over the past decade.

Methods
Study population

From 1 January 2008 to 31 December 2019, 69 patients
with testicular and/or epididymal TB at the West China
Hospital of Sichuan University were recruited for this
study. Inclusion criteria were as follows: (I) all patients
were diagnosed through the confirmation of Mycobacterium
tuberculosis in the histopathology of resected samples
during surgery; (II) had undergone preoperative scrotum
ultrasonography and/or abdominal and pelvic computed
tomography/magnetic resonance imaging (CT/MRI); (III)
adequate image quality for analysis. Other sites of TB relied
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on radiographic evidence or histopathology of resected
samples.

All available clinical characteristics were collected
along with data concerning age, body temperature,
clinical symptoms, T lymphocyte spot test for tuberculosis
infection (T-SPOT.TB), erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), serum B-human chorionic
gonadotropin (B-HCG), serum alpha fetoprotein (AFP),
clinical duration, and TB of other sites. According to our
institution’s criteria: ESR >25 mm/h, CRP >5 mg/L, serum
B-HCG >3.81 mIU/mL, and serum AFP >8 ng/mL were
considered to be elevated. Furthermore, the individuals
were examined by scrotal ultrasonography (n=51),
abdominal and pelvic enhanced CT (n=23), and pelvic MRI
(n=1), respectively.

The Ethics Committee approved this study of the
West China Hospital of Sichuan University. Participant
information was anonymized and de-identified before
analysis.

Data acquisition and analysis by scrotum ultrasonography,
abdominal and pelvic CT/MRI

The scrotal ultrasound device used was LOGIQ 7 (GE
Healthcare, Chicago, IL, USA) with linear probes of
7.5-12 MHz with the scrotum settings. The color Doppler
scale was set at 3.5 cm/s, with the gain adjusted as needed
to avoid aliasing and background noise. The morphology,
size, internal echo of testis, scrotum, spermatic cord, and
the relative position in the spermatic sac were observed
by two dimensional (2D) ultrasound. The testis and
epididymis’ blood flow was evaluated by color Doppler
flow imaging (CDFI) and compared with the healthy side.
The distribution of color blood flow signals was divided
into levels 0-III, according to the Adler semiquantitative
standard (13). Based on previous studies, the sonography
of testicular and/or epididymal TB can be categorized
into 4 types: type 1, diffusely enlarged heterogeneously
or homogeneously lesion; type 2, nodular enlarged
heterogeneously lesion; type 3, multiple small hypoechoic
nodules (miliary type); type 4, space-occupying lesions
(10,11,14,15).

A total of 23 participants underwent enhanced CT
examination, and 1 patient was furtherly evaluated by MRI;
2 experienced radiologists restudied the images. The CT
was performed by a 64 multi-detector CT scanner (Philips
Brilliance, Philips, Amsterdam, Netherlands) with 120 kV
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voltage, 210 mA current, and width of collimator 64 mm x
0.635 mm. After performing unenhanced imaging, a bolus
of the contrast agent ominipaque (1 mL/kg of body weight)
was injected by power injection.

The participant underwent a 3.0 T MRI (Magnetom
Skyra, Siemens Healthineers, Erlangen, Germany). He
was supine and headfirst for the examination. The scrotum
was placed between the thighs and maintained it in a
fixed position. The scrotal imaging protocol comprised
the following sequence: T1-weighted spin echo and T2-
weighted spin echo (axis, coronal, and sagittal position),
axial fat-suppressed T2-weighted turbo spin echo. T1-
weighted image (T1WI): TR500-600 ms, TE15-20 ms.
T2WI: TR37,00-5,500 ms, TE80-100 ms. Slice thickness,
3 mm; gap, 0.6 mm; 24 slices.

The following characteristics were studied: location
(left, right, and bilateral), boundary (clear and unclear),
the presence of calcification, necrosis, the involvement of
adjacent tissue, and CT attenuation values in unenhanced
and enhanced CT scan. The density and intensity of the
lesion were compared with normal testicular parenchyma.
The degree of enhancement was classified as none, slight
[0-20 Hounsfield unit (HU)], moderate (>20-40 HU), or
significant (>40 HU). The uniformity was described as
heterogeneous or homogenous.

Statistical analysis

The software SPSS 19.0 for Windows (SPSS Inc, Chicago,
IL, USA) was used for statistical analysis. Continuous
variables were expressed as mean + standard deviation (SD)
or median with interquartile range (IQR). The Pearson
chi-square or Fisher exact test was used to comparing
categorical variables. A P-value <0.05 was considered
statistically significant.

Results
Baseline characteristics

The main clinical characteristics of all participants are
summarized in Table 1. A total of 69 patients diagnosed
with testicular and/or epididymal TB with a median age of
43.5 years (IQR 34.3-53.8) were enrolled. The most
common initial presentation was scrotal mass and scrotal
pain. Elevated body temperature on admission was
recognized in 2 (2.9%) participants, and the others were
within the normal range. Also, T-SPOT.'TB was negative in 1
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(1.4%), positive in 7 (10.1%), and not available in 61 (88.5%)
participants. Serum ESR was elevated in 7 (10.1%), normal
in 6 (8.7%), and not available in 56 (81.2%) participants. The
median clinical duration of all participants was 4 months IQR
2-12 months). Pulmonary TB or renal TB was recognized in
15 (21.7%) and 11 (15.9%) participants, respectively.

Features of testicular and/or epididymal TB in sonography

A total of 51 patients underwent scrotal ultrasonic
examination, 44 (86.3%) had involvement of the epididymis,
and 30 (58.8%) had involvement of testis, as summarized
in Table 2. Bilateral involvement of the epididymis or
testis was seen in 14 (24.1%) and 9 (30%) participants,
respectively. Regarding unilateral lesion, right involvement
was prevalent (epididymis, 43.2 %; testis, 40.0%). The
imaging features of testicular TB and epididymal TB
were significantly different (P<0.001). Diffusely enlarged
heterogeneously or homogeneously hypoechoic lesion
was most common in the epididymis (35, 60.3%), while
most of them were heterogeneous (33/35, 94.2%). Miliary
type (46.2%) was predominant in testis (Figure 1,2). The
nodular enlarged heterogeneously hypoechoic lesion was
less common in testicular TB (Figure 3). Space occupying
lesions were observed in epididymal TB and testicular TB
(Figures 4,5).

Other ultrasonic associating findings of tubercular
orchitis are summarized in Tzble 3. About half of the
participants had thickened scrotal skin (45.1%). Meanwhile,
hydrocoele and calcification were common among
participants (37.3% and 21.6%, respectively). The CDFI
revealed most lesions as moderate with abundant blood
flow (grade II and III accounted for 47.1% and 30.3%,
respectively).

CT and MRI features of testicular and/or epididymal TB

A total of 23 participants underwent enhanced CT
examination; the lesions of 13 (56.5%) participants were
located in the right side of the scrotum, 7 (30.4%) were
located in left, and 3 (13.1%) participants had bilateral
lesions. Among 19 participants, 21 space-occupying lesions
were observed (19/23, 82.6%), including 5 (5/21, 23.8%)
solid masses, 15 (15/21, 71.4%) mixed solid cystic masses,
and 1 (1/21, 4.8%) cystic mass. The boundary of most of
the lesions was unclear (17/21, 81.0%). After managing
contrast agents, all the lesions were heterogeneous
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Table 1 (continued)

No. of patients

No. of patients

Characteristics (n=69) Frequency Characteristics (n=69) Frequency
Age(years) Tuberculosis of other sites
Mean (+SD) 43.5(+15.9) NA pulmonary 15 21.7
Median 43.5 NA renal 11 15.9
IQR 34.3-53.8 NA Bladder 2 2.9
Clinical symptom Prostate 2 2.9
Scrotum mass 36 52.2% Seminal vesicle 2 2.9
Scrotum pain 22 21.9% lumbar tuberculosis 1 1.4
Frequent micturition/ odynuria 7 10.1% Pathological diagnosis
Hematuresis 4 5.8 Epididymal and testicular 31 449
t losi
Clinical duration (months) uberculosis
Median 4 NA Epididymal tuberculosis 26 37.7
IR 042 NA Testicular tuberculosis 12 17.4
Left 24 34.8
Body temperature (°C) °
Right 1 44,
Median 36.5 NA 9 3 9
Bilateral 14 20.
IQR 36.2-36.6 NA ratera 03
IQR, interquartile range; BMI, body mass index; T-SPOT, T
Elevated 2 2.9 lymphocyte spot test; ESR, erythrocyte sedimentation rate; CRP,
Normal 67 97.1 C-reactive protein; HCG, human chorionic gonadotropin; AFP,
alpha fetoprotein; NA, not available.
T-SPOT
Negative 1 1.4
Positive 7 10.1 enhancement; 19 (19/21, 90.5%) were presented as an
NA o1 88.5 annular or multilocular enhancement (Figure 1D,2D,5D).
' A total of 2 participants manifested with enlarged testis or/
ESR and epididymis with inhomogeneous enhancement, and 1
Elevated 7 10.1 participant presented as the bilateral decreased density of
Normal 6 8.7 the testes and epididymis without enhancement. Punctate
calcification in the testis was recognized in 5 participants.
NA 56 81.2 . ..
Pelvic MRI was further performed on 1 participant,
CRP demonstrating bilateral scrotal lesions (Figure 3C,D,E). A
Elevated 3 43 heterogeneous mass with separation was located on the left
Normal 4 5.8 s1d.e of th.e scrotum. It was slightly hyperu?tense on T2-
weighted images and hypointense on T'1-weighted images,
NA 62 89.9 . . .
with a size of 7.0 cm x 4.9 cm. The mass was compressing the
Serum B-HCG (mIU/mi) right testis, and a similar signal nodule sized 2.0 cm x 1.8 cm
Median 0.24 NA was observed in the lower part of the mass.
IQR 0.04-0.48 NA
Serum AFP(IU/L) Ultrasonic diagnoses and clinical preoperative diagnoses
Median 2.8 NA A comparison of the ultrasonic and clinical preoperative
IQR 2.0-4.1 NA diagnoses is shown in 7able 4. Investigating participants with

Table 1 (continued)
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scrotal ultrasonography led to the main differential diagnoses
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Table 2 Gray scale sonography of testicular-epididymis tuberculosis in 51 patients

Epididymis Testis X P value

Patients 44 (86.3%) 30 (58.8%) 9.649 0.002
Laterality

Left 11 (25.0%) 9 (30.0%) 0.227 0.893

Right 19 (43.2%) 12 (40%)

Bilateral 14 (31.8%) 9 (30.0%)
Gray scale sonographic patterns

Type 1 35 (60.3%) 8 (20.5%) 22.508 <0.001

Type 2 15 (25.9%) 2 (5.1%)

Type 3 0 18 (46.2%)

Type 4 8 (13.8%) 11 (28.2%)

Type 1, diffusely enlarged heterogeneously or homogeneously hypoechoic lesion; type 2, nodular enlarged heterogeneously hypoechoic
lesion; type 3, multiple small hypoechoic nodules (miliary type); type 4, space occupying lesion.

Figure 1 A 47-year-old Tibetan male with right-flank pain for 2 years. (A) Sonogram of right hemiscrotum showing multiple small

hypoechoic nodules in the right testis (arrow), accompanied with hydrocele (star). (B) An enlarged heterogeneously hypoechoic epididymis.
(C) Pelvic CT showing a heterogeneous mass with obscure boundary. (D) The septum of the lesion is significantly enhanced. (E) Lesions
(arrows) distributed in bilateral upper lobes and the left lower lobe, which favors tuberculosis. (F) Lesion with similar appearance can be seen
in prostate (four point star) in the scrotum can be seen in the prostate. (G) Enhanced coronal reconstructed CT image shows dilated right

calyces, thickened wall of bladder (curved arrows). CT, computed tomography.

of TB, space-occupying lesion, and nontuberculous infection Definitive diagnosis

(39.2%, 29.4%, and 23.5%, respectively). It was usually In our study, all participants were diagnosed by confirming
challenging to differentiate TB from space-occupying lesions Mycobacterium tuberculosis in the histopathology of resected
(46.4% vs. 39.1%). samples during surgery. Well-formed granulomas in a nodular
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Figure 2 A 44-year-old male manifested with right side painful scrotum mass for 2 months. (A) Sonogram of the right hemiscrotum shows

enlarged heterogeneously hypoechoic testis with small cysts. (B) CDFI shows streak blood stream signals in the enlarged testis. (C) Punctate

calcification is observed in the lesion (arrow). (D) The lesion presents part range low density regions and uneven significant enhancement.

CDF], color Doppler flow imaging.

pattern that were recognized through hematoxylin and eosin
stain (Figure 64). Furthermore, central areas of necrosis
were surrounded by granulomas composed of numerous
epithelioid histiocytes and lymphocytes (Figure 6B).
Concurrent involvement of the epididymis and testis
was more common than isolated involvement of either
(44.9%, 37.7%, and 17.4%, respectively). Meanwhile, right
involvement was more common than left and bilateral
(44.9%, 34.8%, and 20.3 %, respectively).

Discussion

In the past, male genital TB was reported as an uncommon
disease (16). Nevertheless, it is reported that the proportion
of male genital TB has risen from 5.5% to 25.3% between
2006 and 2019 in some areas around the world (17-19).
The underdiagnosis of testicular and/or epididymal TB is
of concern, as it can lead to the development of infertility,
sexual dysfunction, and other severe complications.

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

Clinicians lack awareness for testicular and/or epididymal
TB, which has led to 69% of patients being diagnosed via
unnecessary surgery (12). Previous studies have manifested
some clinical and ultrasonographic features of testicular
and/or epididymal TB. However, these have involved small
series of patients, and most were case reports. Some studies
were reported a long time ago, while some testicular and/
or epididymal TB characteristics may have changed in
recent times. Herein, we retrospectively investigated 69
patients from the recent decade, the maximal number to
our knowledge. We collected the baseline characteristics,
ultrasonic, CT, and MRI features for analysis.

In our study, most participants complained of scrotal
mass and scrotal pain on admission. After a careful inquiry
about medical history, history, and running a physical
examination, we recommend that some laboratory tests
are performed selectively, including tumor markers,
inflammatory indicators, and indicators associated with

TB infection, such as AFP, B-HCG, luteinizing hormone
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Figure 3 A 56-year-old male presented with left sided painful scrotum mass. (A) Longitudinal ultrasonic image shows nodular enlargement
of the entire epididymis. (B) Nodular enlargement is also observed in testis. (C) T1WTI in axial plane shows bilateral lesions in both sides of
testes. (D) TIWI in sagittal plane shows an enlarged left testis with a heterogeneous mass with separation.

Figure 4 A 45-year-old male found a painless scrotal mass of one year duration by accident. (A) Grayscale of the left epididymis

demonstrates a solid mass in epididymal tail signals, and calcification is observed (arrows). (B) CDFI shows abundant flow in the mass.

CDF], color Doppler flow imaging.

(LH), follicle-stimulating hormone (FSH), estradiol (E2),
ESR, CRP, TB antibody, T.SPOT.TB, and so on. Also,
imaging examinations are necessary, especially scrotal
sonograph. The excellent soft-tissue contrast resolution of

MRI may offer more valuable diagnostic information in the
differential diagnosis. Biopsy could serve as an alternative
diagnostic tool; whether to have it or not depends on
the results of the abovementioned examinations. When
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Figure 5 A 62-year-old man presented with right sided painful scrotum mass. (A) Grayscale of the right testis demonstrates a mixed and
cystic lesion with septa. (B) CDFI shows blood flow in the solid part of, and around, the mass. (C) Pelvic CT shows an obscure heterogenous
lesion in the right testis. (D) The lesion was multilocularly significantly enhanced. CDFI, color Doppler flow imaging.

Table 3 Other associational ultrasonic findings

Ultrasonic findings No. of patients (n=51)  Frequency
Calcification 11 21.6%
Thickened scrotal skin 23 45.1%
Hydrocoele 19 37.3%
Scrotal abscess 3 5.9%
Scrotal sinus tract 2 3.9%
Blood flow grading
0 3 5.9%
| 8 15.7%
I 24 47.1%
M 16 30.3%

distinguishing between TB and a tumor has failed, a
biopsy is recommended for younger patients with fertility
requirements. For elderly patients with no need to preserve

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

fertility and in severe conditions, surgery may be suggested.

This study’s main findings were as follows: firstly, patients
with testicular and/or epididymal TB have a relatively long
course of the disease (median 4 months, IQR 2-12 months).
Painful scrotal mass and flank pain are the most common
presenting symptoms. Specifically, specific TB symptoms
(fevers, night sweats, weakness, and weight loss) were absent
in the present series, for laboratory examinations, T-SPOT.
TB may be a valuable and sensitive marker. Secondly, the
sonographic patterns of testicular TB and epididymal TB
are significantly different. Diffusely enlarged heterogeneous
lesions were most common in the epididymis, while miliary
types were most often observed in the testis. Thirdly,
on enhanced CT, the characteristic manifestation of our
participants was annular or multilocular enhancement
pattern.

In the study of Kulchavenya ez /. (19), the peak age
was 40-59 years. The peak age was 43.5 years (IQR,
34.3-53.8 years) in our present study, consisting of previous
reports. Suankwan ez /. (18) found that patients’ common
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Table 4 Comparison of clinical preoperative diagnosis and ultrasonic diagnosis.

Clinical diagnosis (n=69) Ultrasonic diagnosis (n=51) X P value
Tuberculosis 32 (46.4%) 20 (39.2%) 5.832 0.188
Nontuberculous infection 6 (8.7%) 12 (23.5%)

Space occupying lesion 27 (39.1%)

Scrotal cyst 1(1.4%)

Scrotal abscess 3 (4.4%)

15 (29.4%)
1 (2.0%)
3 (5.9%)

'.v\‘

]

Figure 6 A hematoxylin and eosin stain of the orchiectomy specimen. (A) Multiple well-formed granulomas are shown in a nodular pattern

(stars). (B) At high magnification, the granulomas contain epithelioid histiocytes (stars) with a rim of lymphocytes (arrows).

symptoms include scrotal mass, scrotal pain, urinary tract
infection, and nonspecific constitutional symptoms, which
was parallel to the findings of our present study.

According to the data available for our study, we found
that ESR and CRP were elevated in approximately half
of the participants and T-SPOT.TB was positive in the
majority of participants (7/8, 87.5%). The T-SPO'T.
TB test may have the potential as a reliable and sensitive
method to recognize testicular and/or epididymal TB from
other scrotal lesions. Nevertheless, in consideration of poor
accessibility, high fees, false-negative result due to different
stages of infection (e.g., specimens obtained before cellular
immunity has occurred), and immune system dysfunction/
underlying diseases (such as HIV-infection, cancer,
infants, and so on), a combination of other examinations is
necessary (20).

Scrotal sonography is considered the best examination
to evaluate scrotal lesions due to its high resolution, real-
time, and accessibility, especially in developing areas. The
imaging features of testicular TB and epididymal TB
are significantly different (P<0.001), which has not been
disclosed before. The diffusely enlarged heterogeneous

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

lesion is the most common in the epididymis, as is the
miliary type in the testis. Notably, 12 (38.7%) of the 31
participants with testicular and epididymal TB presented
as diffusely enlarged epididymis and miliary type testis
heterogeneously simultaneously. The miliary type has been
suggested as characteristic of testicular TB in a previous
study (21). Herein, we speculated that the presence of a
diffusely enlarged heterogeneous epididymis might also be
characteristic of epididymal TB.

Other associating ultrasonic findings included thickened
scrotal skin, calcification, hydrocoele, scrotal abscess, and
sinus tract. Muttarak reported that thickened scrotal skin
is most often seen, which was similar to the findings of our
present study (14). Calcification was punctate in our series,
while coarse calcification was recognized in the tumor as
is reported (22). Salmeron er al. (23) reported that caseous
abscess involving the scrotal skin could result in sinus tract
formation, and it should be regarded as TB until proven
otherwise. Besides, it has been reported that 50% of
participants in a series had abscesses or sinus formations (24).
Nevertheless, few of our participants had abscesses or
sinus formations, which may increase patients visiting their
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doctors and receiving timely interventions over the recent
decade.

It is challenging to differentiate TB from nontuberculous
infection with sonography, as there are many similarities
between the 2 lesions. However, some differences have
been discussed in previously reported cases (10,11,14).
Nontuberculosis epididymitis is more likely to be
homogeneous enlargement, while TB epididymitis
favors a heterogeneously hypoechoic pattern. This is
highly in keeping with the findings of the present study.
Pathologic findings showed that TB was characterized
by granulomatous inflammation accompanied by focal or
extensive necrosis. This may account for the heterogeneous
echo of testicular and-/or epididymal TB. As mentioned
above, patients with testicular and/or epididymal TB have
a relatively long disease course. Classic clinical symptoms
of inflammation such as the acute onset of scrotal redness
and swelling, and high fever, can help distinguish acute
nontuberculous infection from TB.

Testicular and/or epididymal TB is often confused
with a tumor due to similar age, epidemiologic, and
nonspecific symptoms. The differential diagnoses consist
of seminoma, nonseminoma (e.g., embryonal carcinoma,
teratocarcinoma), and lymphoma (22,23). Seminoma and
lymphoma are more frequent and tend to be homogeneous
on sonography; the echo of seminomas are similar to that
of the normal testis, and the lymphoma usually lower than
that. Nonseminoma favors heterogeneous, but it tends
to occur in children and adolescents. Besides, epididymal
presence in conjunction with a testicular lesion is more
inclined to infection than a neoplasm. Bilateral involvement
is also a useful differentiating feature.

The CT and MRI manifestations of testicular and/
or epididymal TB have not been well studied. They
are further performed to reveal the characterization of
lesions, especially that of space-occupying lesions. In
our participants, lesions were characterized as ill-defined
heterogeneous with annular or multilocular enhancement.
According to pathologic findings, the typical enhancement
manifestation was confirmed to be multiple fusional
granulomas with caseous necrosis, surrounded by fibrous
connective tissue and chronic inflammatory cells. Intramural
septal enhancement is recognized as the characteristic
manifestation of seminoma, the scrotum's most prevalent
tumor (25). There seems to be an overlap between TB and
seminoma. Seminoma often manifests as a well-defined
homogenous mass, as the lesion is confined by tunica
albuginea; however, the boundary of testicular TB is usually

© Quantitative Imaging in Medicine and Surgery. All rights reserved.
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unclear due to adhesion with the surrounding tissue. The
excellent soft-tissue contrast resolution of MRI can offer
more valuable diagnostic information in the differential
diagnosis. Patients with seminoma manifest a slightly lower
intensity than normal testicular tissue on T2WI. According
to different course stages, a wide variety of intensities on
T2WI can be manifested by TB (26).

The typical pathological alterations of TB are
granulomatous inflammation accompanied by focal
or extensive central necrosis. The diffusely enlarged
heterogeneous lesions confirmed by sonography to be
granulomatous inflammation, caseation necrosis, and fibrosis
may result from various pathologic stages of TB. Pathologic
findings showed that space-occupying lesions were
characterized by multiple fusional granulomas with central
caseous necrosis and surrounded by fibrous connective tissue
and chronic inflammatory cells. This may also account for
annular or multilocular enhancement on enhanced CT.

We summarized the clinical characteristics, ultrasonic,
CT, and MRI features, and compared them with
pathological manifestations in the maximal number of
participants to our knowledge. Some clinical characteristics
and radiological features of testicular and/or epididymal TB
may have changed in modern times. Our series had some
limitations. Firstly, some clinical characteristics (including
ESR, CRP, T-SPOT.TB, and others) and imaging
examinations were absent in some individuals, and few
participants underwent MRI. These limitations were due to
the retrospective nature of our study.

Conclusions

In summary, for patients with positive T-SPOT.TB,
accompanied by characteristic patterns on scrotal
sonography and furtherly confirmed by enhanced CT
(annular or multilocular enhancement pattern), clinicians
should be very mindful of testicular and/or epididymal
TB differentially diagnosing scrotal diseases. A diagnostic
model based on clinical symptoms, TB history, laboratory
findings (especially T-SPOT.TB), and imaging features
should be considered in future research.
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