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ABSTRACT: Purpose. To determine the prevalence
of testicular microlithiasis and its correlation with
Doppler parameters of testicular arteries and sperm
function.

Methods. Reports of 1,200 consecutive scrotal
sonographic examinations performed at our hospital
were reviewed. Patients diagnosed with testicular
microlithiasis were recalled for detailed scrotal sono-
graphic examination, including Doppler sonography
and sperm function. The same examinations were
performed in an age-matched control group and the
findings compared.

Results. Testicular microlithiasis was found in 64
cases (5.3%). Doppler sonography showed mean
resistance index, Vmax, and Vmin of 61.1 6 9.3%,
18.2 6 4.7 cm/s, and 7.7 6 2.3 cm/s, respectively, in the
testicular microlithiasis group versus 62.4 6 10.4%,
18.4 6 5.7 cm/s, and 7.3 6 2.4 cm/s, respectively, in the
control group (p 5 0.49, 0.84 and 0.35, respectively).
Sperm function tests demonstrated sperm count,
motility, and normal morphology (normal oval head)
of 29.6 6 20.4 3 106/mL, 35.3 6 16.2%, and 44.4 6 12%,
respectively, in patients with testicular microlithiasis
versus 54.3 6 22.4 3 106 /mL, 50.2% 6 14.4%, and
66.4 6 11.6% in control subjects (p < 0.02).

Conclusions. Prevalence of testicular microlithiasis
of 5.3% in Jordanian patients is similar to what has
been reported in the literature. Testicular microlithia-
sis does not have a significant effect on Doppler
parameters of testicular arteries. The apparent impair-
ment of sperm function in patients with testicular
microlithiasis warrants further studies. VC 2016 Wiley
Periodicals, Inc. J Clin Ultrasound 00:000–000, 2016;
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INTRODUCTION

Testicular microlithiasis (TM) is an asymp-
tomatic finding often diagnosed incidentally

during a scrotal sonographic (US) examination
performed for other reasons. Doherty et al1 first
described the characteristic US appearance of
TM as small (1–2 mm), uniform nonshadowing
calcifications randomly scattered throughout the
substance of the testis. The clinical significance
of TM remains uncertain. TM has been associ-
ated with infertility, varicocele, cryptorchidism,
and primary testicular tumors.2–4 The preva-
lence of TM among the asymptomatic general
population is largely unknown. Prevalence rates
as high as 5.6% have been reported in patients
18–35 years old.5 In symptomatic patients, a
wider range of prevalence rates (0.6–18.1%) has
been reported with a median of about 3%.4,6–15

Doppler US findings are regularly used to evalu-
ate several scrotal disorders, such as varicocele,
epididymo-orchitis, and testicular infarction.16

However, few studies have attempted to assess
the Doppler findings in TM patients.17,18 These
studies have suggested that intratubular microli-
thiasis, particularly in extensive disease, may
result in compression of intratesticular arteries,
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thereby altering the spectral Doppler parameters
of these arteries.17,18 In addition, it has been sug-
gested that TM may result in tubular obstruction
or tubular damage of the seminiferous tubules,
which in turn may affect sperm function.1

In this study we determined the prevalence of
TM in a population of Jordanian patients
referred to our hospital for scrotal US for a
variety of reasons. We also investigated the
Doppler parameters of testicular parenchymal
arteries and sperm function in patients with
TM and compared them to those in an age-
matched control group.

PATIENTS AND METHODS

We retrospectively reviewed the reports of 1,200
consecutive patients (age, 16–55 years; mean 6

SD 5 32 6 10.7 years) who underwent scrotal
US examinations at our institution for a variety
of reasons between January 2010 and December
2012. Scrotal pain, infertility, and varicocele
were the most common indications accounting
for 67.6% of all examinations. All cases with
TM were recorded and subsequently recalled for
another detailed scrotal US examination,
including color and spectral Doppler imaging.
The study was conducted according to the ethi-
cal standards of the Institutional Review Board
at our institution, and all patients gave a verbal
informed consent before participation in the
study. All examinations were performed by the
same experienced radiologist (W.M.), using a
high-resolution US scanner (ACUSON S2000;
Siemens Healthcare, Malvern, PA) equipped
with a high-frequency (7–14 MHz) transducer.
The scrotum was initially examined for TM. TM
was diagnosed when five or more nonshadowing
echogenic foci 1–2 mm in size were present in
at least one testis.19 Patients with TM were
classified into those with limited TM (LTM) if

less than five echogenic foci were seen by trans-
ducer field and those with classic TM (CTM) if
five or more foci were seen by transducer
field.20 The distribution in terms of unilateral
or bilateral TM was also recorded. Color Dopp-
ler examination was subsequently performed in
patients with TM. The resistance index (RI),
peak systolic velocity (Vmax), and end diastolic
velocity (Vmin) were obtained from the intrates-
ticular arteries. Measurements from the 2 to 3
largest, most visible intratesticular arteries
were taken and subsequently averaged. Color
Doppler US examination was performed by the
same radiologist in an age-matched control
group. The control group consisted of healthy
volunteers (staff members of the radiology
department without any history of testicular
pathology) and patients undergoing abdominal
US examinations for reasons other than testicu-
lar problems (eg, patients with renal calculi or
gallstones) and, therefore, presumed to have
normal Doppler flow parameters of intratesticu-
lar arteries. Testicular arteries Doppler parame-
ters were recorded in TM patients and in
control subjects and subsequently compared.

Sperm function was evaluated in terms of
semen volume, sperm count, sperm morphology,
and sperm motility according to World Health
Organization guidelines. Results of the sperm
function tests were compared between patients
with TM and control subjects. These findings
were also compared between patients with LTM
and those with CTM.

Statistical Analysis

Data are presented as mean 6 SD. Student’s t test
was used to compare the results in the patients
and control groups. Data were analyzed using
SPSS software for Windows (version 11.5; SPSS,
Chicago, IL). A p value of <0.05 was considered
statistically significant.

TABLE 1

Sperm Function Parameters (mean 6 SD) in Patients with TM and Control Subjects

Group
Semen

Volume (mL)
Sperm Count

(3106/mL)
Motility

(%)

Morphology
(% Normal

Head Shape)

Patients with TM (n 5 20) 4.2 6 1.2* 29.6 6 20.4† 35.3 6 16.2† 44.4 6 12.0†

Patients with TM without known infertility (n 5 14) 4.0 6 1.2* 35.2 6 21.4† 33 6 17.2† 44.4 6 12.6†

Patients with TM with known infertility (n 5 6) 4.6 6 1.1* 16.5 6 10.0† 40.7 6 13.1* 44.2 6 11.6†

Control subjects (n 5 23) 4.1 6 1.3 54.3 6 22.4 50.2 6 14.4 66.4 6 11.6

Numbers are given as mean 6 SD.

Abbreviation: TM, testicular microlithiasis.

*p 5 NS compared with control subjects.
†p < 0.02 compared with control subjects.
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RESULTS

Sixty-four of 1,200 patients included in this study
were found to have TM, a prevalence rate of 5.3%.
Subsequent detailed scrotal US examination was
performed in 53 of them. Their ages ranged from
16 to 49 years (mean 6 SD 5 32 6 8.4 years). The
remaining 11 patients were lost to follow-up and
therefore could not return for subsequent scrotal
US examination. Forty (75.5%) of the 53 patients
had bilateral TM, and 13 (24.5%) had unilateral
TM. Thirty-three (62.3%) cases had CTM (Figure
1) and 20 (37.7%) had LTM (Figure 2). Eleven
(20.7%) patients had varicocele; six (11.3%) had
infertility; three (5.6%) had cryptorchidism; and
five (9.4%) had testicular mass lesions (Figure 3).
Of those five, three underwent orchidectomy with
subsequent histologic confirmation of primary
testicular tumors. Two had testicular hypoechoic
soft tissue lesions not reported on previous scrotal
US examinations and were therefore suspicious
for a primary testicular tumor. Doppler spectral
analysis was successfully performed in 36 (68%)
of the 53 patients with TM who underwent repeat
US examinations. In the remaining 17 (32%)
patients, no adequate Doppler signals could be

obtained from intratesticular arteries, making it
impossible to perform spectral Doppler analysis.
Lack of adequate flow precluding a Doppler spec-
tral analysis was also observed in 15 of the 53
patients in the control group who underwent
Doppler US examinations. Our final control group

FIGURE 1. Testicular microlithiasis. (A) Classic testicular microlithia-

sis. Longitudinal sonogram of the testis demonstrating more than

five nonshadowing microliths per field of view. (B) Spectral Doppler

analysis of the same testis showing normal waveform of the testicu-

lar artery.

FIGURE 2. Limited testicular microlithiasis. (A) Longitudinal sono-

gram of the testis demonstrating less than five nonshadowing micro-

liths per field of view. (B) Spectral Doppler analysis of the same testis

showing normal waveform of the testicular artery.

FIGURE 3. Classic microlithiasis associated with seminoma. Longitu-

dinal sonogram of the testis demonstrating classic microlithiasis

associated with a large hypoechoic mass (arrow) subsequently pro-

ven to be a seminoma.
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consisted of 36 age-matched subjects in whom
Doppler spectral analysis could be successfully
performed. The mean age 6 SD of these subjects
was 29 6 7.5 years (range; 14–48 years). The
mean (6 SD) RI, Vmax, Vmin, and Vmax/Vmin
were 61.1 6 9.3%, 18.2 6 4.7 cm/s, 7.7 6 2.3 cm/s,
and 2.4 6 0.6, respectively, in TM patients com-
pared with 62.4 6 10.4%, 18.4 6 5.7 cm/s,
7.3 6 2.4 cm/s, and 2.5 6 0.5 in control subjects,
respectively (p > 0.05 for all parameters).

Sperm function analyses were performed in 20
patients with TM and 23 control subjects who
underwent Doppler examinations. In patients with
TM, the mean semen volume was 4.2 6 1.2 mL
(range, 1.5–6 mL); the mean sperm count was
29.6 3 106 6 20.4 3 106/mL (range, 1–92 3 106/mL);
the mean percentage of normal sperm morphology
was 44.4 6 12% (range, 20–70%); and the mean
sperm motility was 35.3 6 16.2% (range, 10–70%).
In normal controls, the mean semen volume was
4.1 6 1.3 mL (range, 1.8–7 mL); the sperm count
was 54.3 3 106 6 22.4 3 106/mL (range, 20–
120 3 106/mL); the mean percentage of normal
sperm morphology was 66.4 6 11.6% (range, 38–
85%); and mean sperm motility was 50.2 6 14.4%
(range, 20–80%) (Table 1). With the exception of
semen volume, sperm function parameters were
significantly reduced in patients with TM compared
with control subjects (p < 0.02). No significant dif-
ference in semen volume was found between the
two groups (p 5 0.8). To rule out the possibility that
the reduced sperm function in the TM group was
due to inclusion of patients who had TM and were
also known to be infertile (n 5 6), these patients
were excluded from the comparison between sperm
function in TM patients and normal controls.
Of those six patients, five had CTM, while one
had LTM. As seen in Table 1, sperm function
parameters in the remaining 14 patients not known
to be infertile were not significantly different from
those in the entire group of 20 patients. Interest-
ingly, sperm function parameters of those 14

patients as well as in the entire group were not sig-
nificantly different from those of the 6 patients
known to be infertile, except for the sperm counts,
which were significantly higher in those two groups
compared with the infertile patient group (p < 0.02
and <0.05, respectively). In patients with CTM
(n 5 14), semen volume ranged from 2–6 mL
(mean 6 SD 5 4.4 6 1.2 mL); sperm count ranged
from 1–50 3 106/mL (mean 6 SD 5 25.1 3 106 6

14.0 3 106/mL); normal morphology ranged from
20–53% (mean 6 SD 5 44.1 6 13.7%); and motility
ranged from 10–66% (mean 6 SD 535.8 6 15.1%).
In patients with LTM (n 5 6), semen volume ranged
from 1.5–5 mL (mean 6 SD 5 3.7 6 1.2 mL); sperm
count ranged from 12–92 3 106/mL (mean 6

SD 5 40 3 106 6 29.7 3 106/mL); normal morphol-
ogy ranged from 40–60% (mean 6 SD 5 45 6 7.7%);
and motility from 10–70% (mean 6 SD 5 34.2 6

19.8%). No significant differences in sperm function
parameters were observed between patients with
CTM and those with LTM regardless whether the
CTM or LTM patients were known to be infertile or
not (Table 2).

DISCUSSION

TM has distinct histologic appearances. Elec-
tron microscopy shows that microlithiasis con-
sists of a central dense calcium core,
surrounded by concentric laminated layers of
glycoprotein that gradually deposit within the
tubules.1,21 This structure is responsible for the
characteristic US appearances of multiple small
(1–2 mm) nonshadowing echoes randomly scat-
tered in the parenchyma of the testis. In symp-
tomatic patients, estimates of the prevalence of
TM range from as low as 0.6% and as high as
18.1% with a median reported rate of about
3%.4,5,7–15 In our study, the prevalence of TM
was 5.3%, which is within the range reported in
the literature and is lower than the prevalence

TABLE 2

Sperm Function Parameters in Patients with LTM and Patients with CTM

Group
Semen

Volume (mL)
Sperm Count

(3106/mL)
Motility

(%)
Morphology

(% Normal Head Shape)

Patients with LTM (n 5 6) 3.7 6 1.2* 40 6 29.7* 34.2 6 19.8* 45 6 7.7*

Patients with LTM without known infertility (n 5 5) 3.7 6 1.3† 43 6 32.2† 34 6 22.2† 45 6 8.7†

Patients with CTM (n 5 14) 4.4 6 1.2 25.1 6 14.0 35.8 6 15.1 44.1 6 13.7

Patients with CTM without known infertility (n 5 9) 4.2 6 1.2 30.9 6 12.8 33 6 15.3 44.3 6 15.0

Numbers are given as mean 6 SD.

Abbreviations: CTM, classic testicular microlithiasis; LTM, limited testicular microlithiasis.

*p 5 NS compared with patients with CTM.
†p 5 NS compared with patients with CTM without known infertility.
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rate reported in four relatively recent stud-
ies.8,11,12,14 Factors that may affect the prevalence
of TM include the use of state-of-the art equip-
ment, level of sonographer’s experience, US crite-
ria used in TM definition, and inherent differences
in study populations with respect to age and
race.1,4 In our study, all examinations were per-
formed by one experienced radiologist (W.M.) using
a high-resolution state-of-the art scanner.

TM has been reported in association with var-
ious clinical conditions, such as varicocele, cryp-
torchidism, primary testicular neoplasms, and
infertility.7–15,20,22,23 The association between
varicocele and TM has been suggested by some
investigations.12,23 In fact, Yee et al12 found
that 6% of 1,439 patients who underwent scro-
tal US had TM, whereas 9.8% of patients with
varicocele had TM, suggesting an association
between TM and varicocele. Association of TM
with primary testicular neoplasms has been
reported by a number of authors, with a
reported frequency of testicular neoplasms in
patients with TM ranging from 6% to 46%.7,20,24

The rate of confirmed testicular neoplasms of
about 6% (3/53) found in the TM patients in our
study is in the lower range reported in the liter-
ature. Because of this reported association and
previous other reports revealing many cases of
interval testicular tumor development in
patients with preexisting TM,25,26 some authors
recommend that patients with TM undergo
serial clinical and US examinations in addition
to self-examination for early detection of testicu-
lar tumors. The association between TM and
infertility has also been described by several
authors,27,28 with a reported prevalence of TM
ranging from 2.3% to 6.2% in the infertile popu-
lation.3,27,28 In a study conducted by Thomas
et al,28 the cases with minor degrees of calcifica-
tions generally had better sperm count and
motility, compared with those with marked cal-
cifications, suggesting a relationship between
the degree of microlithiasis and the degree of
tubular damage and poor sperm function.

When comparing sperm function in patients
with TM and control subjects, we found that the
former had significant reduction in sperm count,
motility, and morphology compared with the lat-
ter. This finding is in agreement with that of
Thomas et al,28 who also found poor sperm func-
tion in patients with TM. However, unlike the
findings by Thomas et al,28 we did not find that
patients with extensive microcalcifications (CTM)
had significantly poorer sperm function regarding
sperm count, motility, and morphology than
patients with LTM. Only six of our TM patients

were infertile, with five having CTM and one hav-
ing LTM. This made it impossible to compare
sperm function in infertile patients with CTM
versus LTM. Obviously, sperm function in the six
TM patients referred for infertility was signifi-
cantly reduced compared with control subjects.
However, an interesting finding of our study is
that the sperm function, except for semen volume,
in these 14 patients not known to be infertile was
also significantly reduced compared with control
subjects. This finding was even more striking
because we could only identify possible reasons
for infertility, such as varicocele, in four of them;
the sperm function in those four patients was not
substantially worse than in the other 10 patients
with no identifiable cause for infertility, and this
finding stood even after exclusion of those four
patients with varicocele (data not shown). If our
results are confirmed in a larger study, this would
provide evidence that TM per se, whether classic
or limited, can result in poor sperm function and
may, therefore, be a risk factor for infertility.

In the normal testis, the vascular resistance
of the intratesticular arteries is low with ante-
grade diastolic flow throughout the cardiac
cycle.29 Some studies have proposed that the
situation may be different in patients with TM
as impairment of testicular perfusion may occur
due to compression of intratesticular arteries by
the microcalcifications.17,18 However, this
hypothesis failed to materialize in those studies
as well as in our study, where Doppler parame-
ters were within normal limits in all patients
with TM, including those with extensive degree
of involvement. More specifically, no significant
differences were observed in the mean RI,
Vmax, Vmin, and Vmax/Vmin between TM
patients and control subjects. Based on these
reports and our own observations, it is reasona-
ble to conclude that TM has no significant influ-
ence on testicular perfusion and Doppler flow
parameters of testicular parenchymal arteries.
This may not be surprising as it seems implau-
sible that microscopic structures in the tubules
would compress the intratesticular arteries, at
least not the large- and medium-sized ones.

Limitations of our study include its retrospec-
tive nature, which could, to a certain extent,
result in an unreliable assessment of the true
prevalence of TM. In addition, the patient popu-
lation referred for scrotal US at our institution
is perhaps somewhat unusual since the top two
indications for this examination were scrotal
pain and infertility, with a relatively low per-
centage of patients referred for the assessment
of scrotal mass, whereas this indication may be
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more frequent at other institutions. Finally,
while the overall number of patients in our
study was relatively high at 1,200, the numbers
of patients with TM who underwent Doppler
sonography and sperm function tests were low,
making it difficult to draw firm conclusions. A
prospective study with a larger number of
patients is therefore warranted.
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