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ABSTRACT

Objective: The aim of this prospective study was to compare the resistive index (RI) values, which is a parameter of tes-
ticular parenchymal perfusion, in testicular microlithiasis (TM) cases and normal cases.
Materials and Methods:
Training Corps training camp were included in the study. A screening scrotal ultrasound was performed and all men di-
agnosed with TM underwent a scrotal Doppler ultrasonography scan (US). US examinations were performed for subjects 
with TM and without TM as a control group and RI was determined.
Results: -

observed in three cases.
Conclusion: -
amination.
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INTRODUCTION

Testicular microlithiasis (TM) is an uncom-
mon condition characterized by intratubular cal-

discovered incidentally at ultrasonography (US) (1,2). 

considered normal, the typical US appearance of TM 
is of multiple nonshadowing echogenic foci measur-
ing 2-3 mm and randomly scattered throughout the 

testicular microlithiasis  remains unclear. Currently 
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there is no evidence that TM is either a premalignant 
condition or a causative agent in testicular neoplasia; 
however, it has been associated with testicular neopla-

in the group with TM suggests that the presence of 

contrast, de Castro et al. recently reported only 1 case 
of germ cell tumor detected in the 5 year follow-up 
of 63 subjects with TM suggesting US follow-up 
would do little to improve outcomes associated with 
testicular cancer and they continued to recommend 
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no means certain that microlith on its own is predic-
tive of tumor.

Doppler US features of  the testes, especially 

impedance, have been used to evaluate several tes-
ticular disorders, such as varicocele, orchitis, scrotal 
hernias, and others (9-11). Currently, RI has become 

-
eases as established by Middleton et al. (12). Among 
numerous Doppler US studies of the testes previously 
published, only two case reports attempted to identify 
Doppler ultrasonographic parameters for TM, how-

the Doppler parameters of TM in a large cohort and 
comparing them with a control group.

The aim of this prospective study was to com-
pare the RI values, which is a parameter of testicular 
parenchymal perfusion in subjects with or without 
TM.

Many new studies have addressed the fact 
that hypoxic stress contributes to many (patho) bio-
logical disorders and hypoxic control of cell growth 
and death may be of general pathophysiological 
importance (15,16). On these bases, we attempted to 
evaluate the possible vascular alterations in TM with 
the hypothesis of compression of microliths leading to 
increased local pressure in the testicular parenchyma 
and the possible association of microliths and tumor 
formation.

MATERIALS AND METHODS

Corps annual training camp were included in the 
study. A total of 2,179 white male subjects were 
evaluated by US. The age of the subjects (mean ± 
SD) was 22.4 ± 3.6 years (range 17-42 years). There 
was no racial variation in our study cohort. Informed 
consent was obtained from all participants. The study 
was approved by the Institutional Review Board and 
met all guidelines of our institution. A medical history 
was obtained from all volunteers, who also underwent 
a genitourinary physical examination. None of the 

subjects had a urinary disease or any other pathology. 
Subjects underwent screening scrotal ultrasound with 

WA). Examinations were performed with the patient in 
supine position and the scrotum was supported by a 
towel placed between the thighs and the penis was 
placed on the abdomen and covered with a towel. 
The ultrasound gel was warmed with a heated towel 
before sonography to avoid cremasteric muscle con-
traction. All examinations were performed using a 

and transversal sections to document the presence or 
absence of TM. Four different radiologists perform 

same experienced radiologist (SS) performed the 
Doppler US examination for cases with TM and the 
selected control group.

-

5 high intensity signals 1 to 2 mm in size without 
acoustic shadowing was detected by US in a tes-
ticle (Figure-1). We recorded if the testicles were 

-
ally. The cases with TM were not graded according 
to the severity of microliths. All men diagnosed with 
TM underwent testicular Doppler US examination, 
complete clinical evaluation including a detailed 
genitourinary history and physical examination and 

and lactate dehydrogenase). Color Doppler US of 
-

ment. All Doppler examinations were performed 
using the same linear array transducer with a range 

-
old) was maximized for optimal sensitivity while 
avoiding excessive color noise. The Doppler scale 

decreased to its lowest value to maximize sensitivity 

the right side of all images as a bar containing the 
red and blue color assignment for different Dop-

the lowest possible value. In Doppler examinations 
resistive indices were obtained from the centripetal 
artery or its recurrent rami, whichever was visualized 
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-
sured three times on each testicle.

Windows commercially available computer software. 

RESULTS

asymptomatic population. The mean age ± SD of 
subjects with TM was 23.9 ± 4.2 years old (range 

microlithiasis. All cases with microliths displayed 
diffuse type of TM and no cases of focal TM were 
detected. All subjects with TM had a normal genito-
urinary history and physical examination. The tumor 

Spectral Doppler examination was applied 

with bilateral and 14 cases with unilateral involve-

14 unilateral) and 47 testicles with TM (15 bilateral 
-

could be obtained and analyzed were included in the 
statistical analysis for resistive indices. The percent-
age of cases where RI could be obtained from the 
centripetal arteries were  approximately the same 
in both TM and control groups. Resistive indices of 
subjects with and without TM are shown in Table-1. 

Doppler ultrasound examination. There was no sig-

examinations between subjects with or without TM. 
Figure-2 demonstrates Doppler spectral analysis of 
cases with testicular microlithiasis. An additional 

testicular microliths (Figure-3). These artifacts were 

These artifacts also complicated the examination by 

Doppler spectrum.

Figure 1 – Longitudinal sonogram of the testicle shows 

posterior shadowing.

Figure 2 – Spectral Doppler analysis of testicular artery 
demonstrates resistive index value.

Figure 3 – Color Doppler sonograms shows twinkling 
artifact appears as rapidly alternating red and blue color 
Doppler signal behind the microliths.
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Table 1 – Resistive index values of centripetal artery or its recurrent rami transmediastinal testicular artery in subjects 
with or without testicular microlithiasis.

Resistive Indices (mean ± SD)

Without microlithiasis (n = 47 testes)
p Value

COMMENTS

TM is a rare, asymptomatic disease, suspected 
to be associated with various benign and malignant 
urological pathologies and genetic anomalies, usu-
ally found incidentally on ultrasound examinations 
performed for other reasons. TM has a characteristic 
appearance, classically consisting of multiple, often 
bilateral microliths scattered throughout the testicular 
parenchyma. Histologically microliths consist of a 

-
nations of cellular debris, glycoprotein and collagen 
(17).

Many new studies have reported that hypoxic 
stress contributes to many (patho) biological disorders 
and hypoxic control of cell growth and death may be 
of general pathophysiological importance (15,16). 
On these bases, we attempted to evaluate the possible 
vascular alterations in TM with the hypothesis of 
compression of microliths leading to increased local 
pressure in the testicular parenchyma and the possible 
association of microliths and tumor formation.

using Doppler ultrasound in a large cohort. There are 
only two case reports in the literature regarding the 

Knowledge of the arterial supply of the testis is re-
-

raphy of the testis. The testicular arteries arise from 
the anterior aspect of the aorta just below the origin 
of the renal arteries. They course through the inguinal 
canal with the spermatic cord to the postero-superior 
aspect of the testis. Upon reaching the testis, the 
testicular artery divides into branches, which pierce 
the tunica albuginea and divides over the surface of 

Centripetal branches arise from these capsular arteries; 
these branches course along the septula to converge 
on the mediastinum. From the mediastinum these 
branches form recurrent rami that course centrifugally 
within the testicular parenchyma, where they branch 

waveforms of the normal intratesticular arteries show 

of the testis (12). In this study cohort we evaluated 
the intratesticular artery (centripetal arteries and its 

the resistive indices could be higher in patients with 
TM due to compression of the intratesticular arteries 

-
ferences regarding the Doppler parameters between 
subjects with or without TM, as reported by Kutlu et al. 
(14). All Doppler parameters and spectral examination 

described by Rahmouni et al. (19) as an artifact 
-

blue color Doppler signal behind certain stationary 
objects, which gives the appearance of movement. 

been reported mainly in association with urinary tract 

as gallbladder stones, encrustated indwelling ureteral 

liver mass, intestinal pneumatosis and an intracranial 
-

ously reported for TM. These artifacts secondary to 
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obtaining the Doppler spectral analysis of intrates-
ticular branches.

All subjects with TM were followed-up 
throughout their military service. At 6 and 12 months 
of follow-up, the subjects with TM were re-evaluated 

-
ers and scrotal US examination. None of the subjects 
with TM underwent the biopsy procedure since there 

as a hypoechoic area or an irregularity on testicular 
contour. No testicular tumor was detected during the 
diagnosis or follow-up.

In conclusion, Doppler ultrasound in TM,  
previously reported only as case studies in the litera-
ture, did not alter the spectral analysis parameters, 

Doppler US examination. Additionally we described 

which has not been reported in TM in the literature.
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EDITORIAL COMMENT

Testicular microlithiasis (TM) corresponds to 

cells within the seminiferous tubules. They can be 
located in the lumen or beneath the epithelium under 
a thin layer of connective tissue (1). They are well 
seen with Ultrasound, and occasionally and depend-

Tomography.
-

thiasis was found in the context of pulmonary alveolar 

found in the adult general population with a reported 

(4). It has also been observed in association with 

several other pathologies such as infertility (5), post-
orchiopexy (6), orchialgia (7), torsion of appendix 

-
lithiasis is its association with germ cell neoplasia and 
carcinoma in situ (11).

testicular microlithiasis will not develop testicular 
cancer. Increased emphasis on testicular examination 

cancer  rather than on the presence of TM (13).
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The recent study on Doppler Sonographic 
Findings in Testicular Microlithiasis by Serter et al. 
published in the current issue of the Journal expands 
the understanding of TM.
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EDITORIAL COMMENT

In clinical practice, the greatest concern re-
garding testicular microlithiasis (TM) is whether TM 
is a premalignant condition. The authors prospectively 
showed that the prevalence of testicular microlithiasis 

true prevalence of TM in the general population has 
not yet been established. This study also showed that 
TM was not associated with the development of tes-

ticular tumors during the 12-month follow-up period. 
Moreover, the authors compared the resistance index 
(RI) between men with and without TM in order to 
evaluate the relationship between TM and testicular 
perfusion, while also showing that TM did not alter 

However, this study had some limitations 
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criteria were used in different studies including this 

of TM. 2) While the etiology of TM has not yet been 

seminiferous tubules. Therefore, TM itself may be 
associated with an alteration of testicular perfusions. 
Moreover, the number and distribution of microliths 
may be related to testicular perfusion. 3) The number 
of men with TM is small. In addition, a failure to 
measure the RI was observed in about one-half of all 
males with and without TM. These factors may thus 

to the impairment of testicular perfusion. Therefore, 
further study is necessary to verify the relationship 
between testicular perfusion and TM. 4) Few studies 

have so far shown what the measurement of RI means 
in healthy men. Unfortunately, comparisons of the RI 

elucidate the relationship between TM and testicular 

that a study, which evaluates the testicular function 

elucidating the relationship between TM and testicular 
perfusion.

Finally, TM itself and testicular tumors have 

while TM has been reported to be associated with 
testicular tumors and carcinoma in situ. Therefore, 
the necessity of regular follow-up in normal men with 
TM has not yet been conclusively proven.
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