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Abstract Testicular microlithiasis
(TM) is an uncommon condition
characterized by calcium deposits
within the seminiferous tubules. On
ultrasound (US), it is seen as multi-
ple, uniform, nonshadowing echo-
genic foci in the testis. Although its
true prevalence in the general popu-
lation is still unknown, reported pre-
valences range from 0.6 to 9%. The
TM is often associated with germ
cell tumor (GCT) or intratubular
germ cell neoplasia. The incidence
of GCT in patients with TM was re-
ported as 6–46%. There are several
reports demonstrating interval devel-
opment of GCT in patients with TM.
These may suggest a premalignant
nature of TM; however, more recent
studies show a lower incidence of as-
sociated GCT and no interval devel-
opment of tumor in relatively longer
duration follow-up. Additionally,
previously reported cases of interval

tumor development had predisposing
factors for testicular GCT. Accord-
ing to the recent literature, it is sug-
gested that both TM and testicular
GCT may be caused by a common
defect, such as tubular degeneration,
and TM may present as a marker for
such abnormalities; however, be-
cause of a high incidence of associa-
tion with GCT, it is prudent to follow
up patients with TM with physical
examination and US at least annually
and to encourage self-examination.
The routine use of biochemical tu-
mor markers, abdominal and pelvic
CT, or testicular biopsy does not
seem to be justified.
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Definition

Testicular microlithiasis (TM) is an uncommon condition
characterized by calcium deposits within the seminifer-
ous tubules. The ultrasonographic appearance was first
described by Doherty et al. [1]. On ultrasound, TM is
seen as multiple, uniform, nonshadowing echogenic foci
of 1–3 mm, scattered throughout the testicular parenchy-
ma (Fig. 1). The TM is generally uniform and bilaterally
symmetric [2].

The definition of TM varies among different authors.
Some define TM as more than three echogenic foci in

one testis [3] and others define as five or more foci in
one testis [4]. More recently, “five or more foci on at
least one US image” is the most commonly used criteri-
on since it was first defined as classic TM by Bennett et
al. [6] (see also [5, 7, 8]). As a fewer number of micro-
liths may also be associated with an increased risk of tes-
ticular cancer, some authors define limited TM as fewer-
than-five echogenic foci in contrast to classic TM
(Fig. 2) [6, 7].
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Histopathology

Histologically, TM refers to intratubular deposits con-
sisting of calcified central cores surrounded by multiple
concentric layers of cellular debris, glycoprotein, and
collagen within the seminiferous tubules (Fig. 3) [9].
Some authors, however, suggest that the microliths are
located outside the tubules and have been present since
early stage of testicular development [10]. The microcal-
cification may be initiated by sloughing of degenerated
cells into the tubule. The major defect is believed to be
in the breakage of the basement membrane of the semi-
niferous tubule [9]. As a result of obstruction and degen-

eration possibly associated with an immunological pro-
cess, it causes precipitation of a glycoprotein resulting in
microlith formation [9]. Failure of Sertoli cells to phago-
cytize degenerating cells within the tubule has been sug-
gested as the underlying cause of microcalcifications
[10, 11].

Histopathologically, Renshaw classified intratesticu-
lar calcifications into three types, which include ossifica-
tions, hematoxylin bodies, and laminated or psammo-
matous calcifications [12]. True ossification is most
common in teratoma. The hematoxylin bodies which
consist of amorphous dystrophic calcifications are rare
and only seen in germ cell tumors and burned out tumors
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Fig. 1A, B Classic testicular microlithiasis in a 35-year-old man. Multiple, uniform, scattered echogenic foci are seen symmetrically in
both testes (T) without posterior acoustic shadowing. A Transaxial image of both testes. B Longitudinal image of right testis

Fig. 2 Scanty or “limited” microlithiasis in a 28-year-old man.
Longitudinal US demonstrates four scattered echogenic foci (ar-
rowheads) within left testis (T). E epididymis

Fig. 3 Histopathological findings of testicular microlithiasis in a
49-year-old patient with seminoma. Photomicrograph (hematoxy-
lin–eosin stain, ×125 magnification) demonstrates microcalcifcat-
ion (Ca) surrounded by cellular debris within the seminiferous tu-
bules (arrows). (From [52])
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[12]. The laminated or psammomatous calcifications,
which correspond to TM, are more common and can be
seen in many conditions including normal prepubertal
testis, infertility, undescended testis, inguinal hernia,
Klinefelter syndrome, and germ cell tumor [12]. Al-
though histopathologically the hematoxylin bodies could
be differentiated from laminated calcifications, it is im-
possible to differentiate these calcifications on US [2,
12].

The US findings of TM do not always correlate with
histolopathological findings. In a series by Backus et al.,
calcification was present on pathological examination
only in 10 patients of 22 who showed TM on US [5]. In
another report, pathologic diagnosis of TM corresponded
with the US findings in only 17 (61%) patients of 28 [3].
Problems in preparation, sampling error, and sectioning
artifact may be the causes of this discrepancy [5]. On
MR imaging, microliths are usally not visualized on both
T1- and T2-weighted images.

Prevalence

Owing to the use of higher-frequency US transducers
(7–14 MHz) and an increased general knowledge of the
association of TM with germ cell tumors (GCT), more
cases of TM have recently been reported; however, the
true prevalence of TM in the general population is still
unknown. The reported prevalences are variable, ranging
from 0.6 to 9%, depending on the study population and
the criteria for TM used [13, 14]. Using a criterion of

five or more microliths in one US image, the prevalence
was reported as low as 0.68% [8]. Higher prevalences
(2.7 [15] and 9% [14]) have been reported when a crite-
rion of five or more microliths in one testis, rather than
in one image, was used.

Whereas most previous works investigating the prev-
alence of TM are retrospective studies done with patients
referred for testicular US (Table 1), more recently a few
prospective studies have been reported. In a study with
1504 asymptomatic men of 18–35 years, Peterson et al.
reported the prevalence of TM as 5.6% using a criterion
of greater than five microliths in one testis [4]. In anoth-
er study done with 1079 patients referred for testicular
US, Middleton et al. [7] reported that 18.1% of the pa-
tients had TM: 3.7% had classic TM (i.e., five or more
microliths in one US image) and 14.4% had limited TM
(i.e., less than five microliths in one US image). The
prevalence of classic TM in this study is similar to that
of other reports.

Testicular microlithiasis can be seen at all ages but is
reported to be more common in childhood [13]. Its rela-
tive prevalence has been reported in previous literature
as 1:2100 for adults, 1:618 for boys, and 1:15 for boys
with cryptorchidism [16]. Among different races, TM
has been reported as most prevalent in black men
(14.1%), followed by Hispanic (8.5%), Asian (5.6%),
and white men (4.2%) [4].

Although TM typically presents with a bilateral and
diffuse appearance, its number and distribution are vari-
able (Fig. 4). In a series of 42 cases with TM, Backus et
al. reported that only 20 cases showed classic diffuse and

Table 1 Prevalence of testicu-
lar microlithiasis Reference Prevalence Associated with tumor Indication

[13] 11 of 1710 (0.6) 5 of 11 (45) Referred for testicular US
[11] 2 of 11 (18) Referred for testicular US
[53] 7 of 16 (44) Referred for testicular US
[16] 3 of 4 (75) Referred for testicular US

14 of 45 (31)
[5] 17 of 42 (40) Referred for testicular US

[46] 2 of 150 (1.3) Palpable abnormality in infertile men
[25] 5 of 6 (86) Referred for testicular US

26 of 86 (30)
[41] 5 of 180 (2.8) 0 Infertility
[26] 3 of 5 (60) Referred for testicular US

44 of 124 (35)
[27] 22 of 1100 (2) 8 of 22 (36) Referred for testicular US

[8] 33 of 4892 (0.7) 7 of 33 (21) Referred for testicular US
[20] 10 of 159 (6.2) 0 Infertility
[51] 34 of 2215 (1.4) 5 of 34 (15) Referred for testicular US
[48] 32 of 1399 (2.3) Infertility

5 of 219 (2.3) Other patients without infertility
3 of 198 (1.5) Healthy men

[4] 84 of 1504 (5.6) Asymptomatic men 18–35 years old
[3] 63 of 1535 (4.1) 29 of 63 (46) Referred for testicular US

[14] 48 of 528 (9) 13 of 48 (27) Referred for testicular US
[2] 54 of 3026 (1.8) 16 of 54 (30) Referred for testicular US

[54] 16 of 850 (1.9) 2 of 16 (13) Referred for pediatric US
[7] 195 of 1079 (18.1) 12 of 195 (6) Referred for testicular USNumbers in parentheses are

percentages
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symmetric distribution [5]. The distribution was asym-
metric between the two testes in 8 patients and was uni-
lateral in 1 patient [5]. According to their study, the
number of microliths in one US image was 5–19 in 57%
of patients. In another study with asymptomatic men, Pe-
terson et al. reported that US demonstrated 5–25 micro-
liths per one testis in 70% of cases [4].

Unilateral involvement was documented in case re-
ports in which the involved testis later developed testicu-
lar cancer [17, 18, 19]. Subsequently, in a study with 159
infertile men, Thomas et al. found that all 10 cases of
TM in infertile men showed unilateral involvement [20].
In recent literature, the incidence of unilateral involve-

ment ranges 19–33% [4, 21]. Focal TM has also been re-
ported (Fig. 5). Backus et al. reported in their series pe-
ripheral clustering in 12 (28%) of 42 patients with TM
[5]. Although TM is usually confined within the testis,
there is one report in which the microcalcification was
also seen in the epididymis [22].

These focal or scanty microliths should be differenti-
ated from a solitary echogenicity or multiple focal echo-
genicities which are seen in various conditions. Solitary
hyperechoic lesions may be seen in scar tissue, fibrosis,
or burned out tumors (usually with larger calcifications).
Focal echogenicities can be seen in benign processes in-
cluding orchitis, scar, granulomas, sarcoidosis, chronic
infarction, and following chemotherapy or radiation ther-
apy [5, 11, 13]. Unlike the tiny, evenly sized, round
echogenicities of TM, these are often irregular, larger in
size, and less well defined (Fig. 6) [11, 13].

Association with germ cell tumor

Testicular microlithiasis is often associated with GCT
(Fig. 7) or intratubular germ cell neoplasia (IGCN). The
histological types of associated GCT include seminoma,
teratoma, and mixed GCT in decreasing order of fre-
quency [19]. In a study using mammographic technique,
microcalcifications were present in 74% of testicular tu-
mors vs 16% with benign conditions [23].

The relative risk for cancer in association with TM
was reported to be anywhere between 2 [14] and 20 [8].
It has been reported that TM becomes less significant in
terms of tumor risk when detected in older patients [8].

Since Salisz and Goldman reported concurrent GCT
in a patient with TM, the association of the two condi-

Fig. 4 Asymmetric, predominantly unilateral microlithiasis in a
31-year-old man. Transaxial US of both testes demonstrates scat-
tered microliths predominantly in the left testis. There are a few
microliths in the right testis. T testis

Fig. 5 Focal microlithiasis in a 27-year-old man. Clustered micro-
liths (arrows) are seen in the anteroinferior portion of an otherwise
unremarkable testis (T)

Fig. 6 Focal testicular calcifications (“macrolithiasis”; arrows) in
a 44-year-old patient with testicular infarct (asterisk) and no tu-
mor. Unlike testicular microlithiasis, these calcifications are irreg-
ular and larger in size



2571

tions has been described in several case reports (Table 2)
[24]. Patel et al. reported that 3 of 4 patients with TM in
their series had GCT [25] and Backus et al. found GCT
in 40% of cases with TM (Table 1) [5]. Literature re-
views by several authors report the incidence of GCT in
patients with TM as 30–35% (Table 1) [25, 26, 27].

More recently, larger series investigating the associa-
tion of TM and GCT have been published, with reported
incidences ranging beween 6 and 46% (Table 1). Ganem
et al. reported that 36% of patients with TM had testicu-
lar cancer in a series of 1100 patients who underwent
testicular US [28]. Cast et al. found 7 (21%) GCT in 33
patients with TM [8], and Derogee et al. reported 29
(46%) GCT in 63 patients with TM [3]. Bach et al. re-
ported in their series of 48 patients with TM that testicu-
lar tumor occurred in 27% of patients with TM and in
8% of those without TM [14]. Recently, in a prospective
study, Middleton et al. reported a lower incidence of tu-
mor association (8%) [7]. The authors suggested that this
lower incidence is probably due to the differences in
study design (cases of isolated TM could be missed in
retrospective studies) and US techniques between the
studies resulting in overestimation of the incidence in
previous retrospective studies [7].

Testicular microlithiasis has been reported to be also
associated with contralateral testicular cancer following
orchiectomy for testicular cancer [29]. In a study with
156 patients with prior orchiectomy, Bach et al. reported
that TM was highly associated with contralateral testicu-
lar cancer; cancer was found in 22% with TM vs 2%
without TM (odds ratio=12.0, p=0.002) [29].

In terms of the relation between the severity of TM
and tumor development, only a few studies have been re-
ported [6, 7]. In a retrospective study, Bennett et al. re-
ported that 7 patients (18%) of 39 with classic TM had
GCT, whereas only 1 patient (2%) of 65 with limited TM
had GCT [6]. On the contrary, Middleton et al. later re-
ported in a prospective study that there was no signifi-
cant difference in tumor incidence between classic and
limited TM [7].

Several cases of interval development of GCT in pa-
tients with TM have been reported in the literature (Ta-
ble 3). Average interval for tumor development was
48 months (range 6–132 months) after initial diagnosis
of TM. In some reports TM was extensive [16, 18, 30],
whereas others showed scanty microliths [17, 24].

Fig. 7 Seminoma associated with testicular microlithiasis in a 38-
year-old man. Testicular tumor (Tm) is seen as a well-defined hy-
poechoic mass in the testis (T)

Table 2 Case reports on association of testicular microlithiasis
with germ cell tumor

Reference No. of cases Pathology

[2] 2 Seminoma
[55] 1 Seminoma
[52] 1 Seminoma
[38] 1 Seminoma
[19] 1 Seminoma associated 

with unilateral TM
[56] 1 Bilateral, metachronous seminoma
[57] 1 Carcinoma

Table 3 Interval development of germ cell tumor in patients with testicular microlithiasis (TM).R right, L left,GCT germ cell tumor

Reference Indication TM Volume Interval Histology

[24] Infertility, cryptorchidism R Smaller 10 months Right embryonal cell ca
[29] Discrepancy in volume R+L Normal 4 years Right yolk sac TM
[17] Pain, hemospermia L – 3 years Left mixed GCT
[18] Testicular mass L Normal 16 months Left mixed GCT
[30] History of right seminoma L Atrophic 11 years Left seminoma
[58] Scrotal pain R+L Atrophic 6 months Right seminoma

[3] History of left embryonal cell carcinoma R+L Atrophic 35 months Right mixed GCT
[59] Retractile left testis L Atrophic 12 months Left seminoma

[2] Left atrophic testis R+L Atrophic 2 years Left seminoma
Pain, metastatic tumor R+L – 4 years Right mixed GCT

[48] Volunteer R Normal 3 years Right seminoma
Infertility R+L Atrophic 5 years Seminoma
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Contrary to these reports of interval tumor develop-
ment, there are several reports that documented no tumor
development during mean follow-up periods of
28–72 months (Table 4). In the largest series, Bennett et
al. reported that none of 72 patients with TM developed
testicular neoplasm for an average of 45 months [6].

Intratubular germ cell neoplasia is a precancerous le-
sion of the testis that occurs in 0.3–0.8% of general pop-
ulation [31]. It occurs in up to 46% of the patients with
testicular atrophy [32]. Bilateral IGCN occurs in
4.5–6.0% [32]. All GCT except spermatocytic seminoma
are known to be preceded by IGCN [31], and up to 50%
of patients with IGCN develop testicular cancer within
5 years [33].

Testicular microlithiasis is commonly associated with
IGCN (Table 5) [34, 35]. The reported incidence of
IGCN in the contralateral testis in patients with testicular
cancer ranged from 4.5 to 22% [32, 36]. Song et al. re-
ported that IGCN was detected pathologically in the
same testis in 14 (67%) of 21 patients with TM and GCT
[37]. In the study by Backus et al., IGCN was diagnosed
in 5 patients of 42 with TM, one of whom had concur-
rent testicular cancer [5]. In a recent study, Bach et al.
reported all 36 patients with IGCN in their series had
testicular cancer [14]. Eight of these patients had TM
and 28 did not.

The high association of TM with GCT or IGCN and
several reports of interval development of GCT in pa-
tients with TM may raise concern that the presence of
TM may significantly increase the risk of developing tes-
ticular cancer; however, several pieces of evidence miti-
gate against a causal relationship between TM and testic-
ular neoplasm. Firstly, most patients with TM (more than

90%) do not show tumor at presentation and no interval
development of tumor was observed in the larger series
in recent literature (Table 4) [7]. Many reported cases of
interval development of GCT already had underlying
risk factors which predisposed to testicular GCT, includ-
ing cryptorchidism, infertility, and a history of contralat-
eral testicular tumor (Table 3). Secondly, in a recent
study of asymptomatic men 18–35 years old, the preva-
lence among different racial groups and the geographic
distribution of TM in the United States were different
from those of testicular tumor [4]. For example, TM is
more common (14.1%) in black than in white (4%) men,
but testicular tumor is much less common in black men
[4]. The TM is most common in men from the southeast-
ern United States, but the incidence of testicular cancer
is lowest in that region [4]; therefore, it is likely that
both TM and testicular cancer are caused by a common
defect, such as tubular degeneration [18], and TM may
present as a marker of these intrinsic testicular abnor-
malities [8].

Testicular microlithiasis can be associated with extr-
agonadal GCT (Fig. 8). Isolated TM has been reported in
patients with GCT in the chest and/or abdomen [11, 26,
38, 39]. Most of the cases are adults, but the occurrence
in childhood and association with Klinefelter syndrome
have been reported [40, 41]. Although in some reports
intratesticular scar that is suggestive of burned out tumor
could be found, most of these reported cases do not show
focal abnormalities in the testis [11, 26, 38, 39]. The
clinical significance of TM in patients with extragonadal
GCT still remains unclear.

Table 4 No tumor develop-
ment during follow-up Reference No. Follow-up Others

of cases

[60] 21 6 years –
[21] 26 1–84 months (mean 28 months) Pediatric patients
[27] 9 1–108 months (mean 31 months) –
[51] 25 19–54 months (mean 41 months) –

[6] 72 12–90 months (mean 45 months) –
[54] 5 1–72 months Pediatric patients

Table 5 Association of testicu-
lar microlithiasis with intratu-
bular germ cell neoplasia
(IGCN)

Reference Case no. History Others

[34] 1 Left orchiectomy due to seminoma, right atrophy –
[45] 1 Metastatic germ cell tumor –
[31] 1 Left testicular atrophy –
[37] 14 Out of 21patients with coexisting GCT –

[5] 5 Out of 42 patients with microlithiasis Concurrent cancer in 1
[35] 1 Left testicular cancer and right IGCN –
[61] 3 Prepubertal boys with hypoplasia and malposition –
[62] 1 Teratocarcinoma and IGCN in the same side –
[48] 2 Out of 11patients with microlithiasis Only in cases with TM
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Other associated conditions

Besides GCT, TM may be associated with various condi-
tions including infertility [23, 25, 42], cryptorchidism
[43], hypogonadism, and Klinefelter’s syndrome [41],
Down’s syndrome, testicular or appendiceal torsion [44],
postorchiopexy testis [45], male hermaphroditism [44],
neurofibromatosis, and AIDS [28]. An association of mi-
croliths in pulmonary alveoli or in the central nervous
system has also been reported [5, 41].

Infertility and an undescended testis are common condi-
tions associated with TM (Fig. 9). The reported frequency
of TM in patients with infertility or undescended testis
ranged from 7 to 39% [19, 43]. In studies by Janzen et al.
[11] and Miller et al. [26], 37 and 39% of cases of TM were
associated with an undescended testis or subfertility/infertil-
ity, respectively. In another study with 159 infertile patients,
microcalcifications were found in 10 (6.2%) [20]. In this re-
port the lesions were unilateral in all patients.

The relationship between TM and infertility is unclear.
Since 30–60% of seminiferous tubules are obstructed
with intratesticular concretions in patients with TM, ob-
struction of seminiferous tubules formed by sloughing
degenerative tubular epithelium has been suggested as an
underlying cause of TM in this condition [43, 46]. There
may be a relationship between the degree of calcification
and poor sperm function [20]. The TM was reported to be
more prevalent in patients with spermatogenic defects
such as severe oligospermia and reduced testicular vol-
ume [47]. On US, infertile men may show abnormal echo
texture including patchy inhomogeneity, hypoechoic le-
sions, or echogenic foci [19, 42]. As both IGCN and GCT

often occur in the atrophic testis with TM, these patients
should be further investigated [48].

An undescended testis often demonstrates abnormal
volume or morphology including TM. In a series of 75
patients with surgically fixed testes, structural abnormal-
ities were seen in 53% of cases, including TM in 6 pa-
tients (8%) [49]. The presence of TM in patients with
undescended testis may pose an additional risk for devel-
oping testicular cancer [50].

The role of US and recommendations

As there are big unresolved controversies on the clinical
significance and malignant potential of TM, the role of
US and the recommendations for follow-up studies in
patients with TM vary among different authors.

Fig. 8A, B Extratesticular germ cell tumor in the mediastinum as-
sociated with testicular microlithiasis in 33-year-old man. A Lon-
gitudinal testicular US demonstrates multiple microliths scattered
in the testis (T). B Contrast-enhanced CT of the chest shows ho-
mogeneously enhancing mass (arrows) in anterior mediastinum.
The pathologic examination confirmed the diagnosis of seminoma

Fig. 9 Testicular microlithiasis associated with undescended testis
in an 11-year-old patient. Longitudinal US of undescended testis
in high scrotal region demonstrates extensive microlithiasis within
small atrophic testis (T). E epididymis
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Since TM is commonly associated with GCT and
IGCN, many authors recommend clinical and US follow-
up in patients with TM [3, 8, 14, 26, 28]. Some authors
recommend annual physical examination and periodic
self-examination, but no regular US follow-up [7]. Since
TM is not as prevalent as reported previously and there
were no cases of interval tumor development in their se-
ries, Middleton et al. suggested that less aggressive sur-
veillance could be warranted [7]. Other authors suggest
that, because of the low likelihood of association with
GCT, there is no need to follow men with TM with bio-
chemical tumor markers, US, and physical examination
[4]. Peterson et al. suggest that the economic burden for
evaluating and following men with TM in ages
18–35 years is greater than $18 billion in the United
States [4].

Because of a high prevalence of testicular cancer in
infertile men, some authors recommended biopsy or fol-
low-up US when TM is seen in an atrophic testis [48].
Additionally, at the time of orchiectomy for testicular
cancer, routine testicular biopsy of the contralateral testis
was recommended by other authors since IGCN is rela-
tively common at biopsy in these patients [14].

The recommended interval and method of follow-up
studies also varies in the literature. Janzen et al. [11] and
Miller et al. [26] suggest close clinical follow-up with
periodic US at an interval of 6–12 months. The use of tu-
mor markers [1, 14, 21, 26], chromosomal analysis, CT
of the abdomen and chest for extratesticular GCT, and
testicular biopsy have been suggested for patients with
TM [26].

Considering the fact that more recent evidence miti-
gates against the premalignant nature of TM, and the ex-
tremely high cure rate of testicular cancer, more aggres-
sive diagnostic studies for patients with TM may be cost-
ly and unnecessary. In addition, other patient populations
at high risk for testicular cancer, such as cryptorchidism,
infertility, or tumor in contralateral testis, are not aggres-
sively followed up with US, biochemical serum markers,
and abdominal and pelvic CT [4].

Currently, there is no consensus regarding the neces-
sity, interval, duration or diagnostic modality that should
be used for follow-up of patients with TM. To determine
this, long-term prospective studies are needed. Until
these studies are performed, it seems prudent to follow
up patients with TM with physical examination and US
at least annually [51]. It is also important to encourage
and educate about self-examination since this may result
in early detection of GCT [8]. The routine use of bio-
chemical tumor markers, abdominal and pelvic CT or
testicular biopsy does not seem to be justified for pa-
tients with isolated TM. Testicular biopsy should be con-
sidered only when there are suspicious findings on phys-
ical examination or US [21]. When testicular biopsy can-
not be performed, MR imaging may be used to verify the
absence of concurrent tumor in the testis (Fig. 10)

Fig. 10A–C A 40-year-old patient with extensive microlithiasis.
A Transaxial US demonstrates suspicious hypoechoic lesions (ar-
rows) in both testes (T). Testicular biopsy was recommended but
was refused by the patient. Magnetic resonance imaging was per-
formed. B Transaxial and C coronal fast spin-echo T2-weighted
images of both testes (TR 4000 ms, effective TE 85 ms) demon-
strate no mass within either testis
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