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ABSTRACT

Purpose Ultrasonography is a useful tool to measure testicu-
lar volume. According to the European Society of Urogenital
Radiology, the combination of testicular atrophy and testicular
microlithiasis (TML) is a risk factor for testicular cancer. Testic-
ular atrophy is defined as a volume of less than 12 ml. The aim
of this study was to compare testicular volume in patients with
TML to patients with normal testicular tissue.

Materials and Methods From 2013 to 2015 weincluded a total
of 91 adult patients with TML, and 91 adult patients with normal
testicular tissue as a control group. All patients underwent scro-
tal B-mode ultrasound investigation including measurement of
width, length and height in both testicles. Testicular volume was
calculated using the formula /6 x length x height x width.
Results The median age for patients with TML was 48 years
(range: 19-94 years), and 48 years (range: 20-75 years) in pa-
tients with normal tissue. No statistically significant difference
was found between total testicular volume (both testes) >30ml
in patients with TML compared to patients without (OR 0.77
(95% C10.43-1.38, p=0.37). However, patients with TML tend-
ed to have lower testicular volume compared to patients with-
out TML, when investigating testicular volume below 12 ml.
Conclusion Overall, no association was found between testic-
ular volume and TML, but there was a trend indicating that
severe atrophy is often seen in patients with TML compared to
patients without TML. However, a significant difference was
only found in testicular volume <8ml.

Introduction

Testicular microlithiasis (TML) is characterized by the presence of
small ultrasonic foci often scattered throughout the testicular pa-
renchyma. Doherty et al. described TML ultrasonographically as in-
numerable tiny bright echoes diffusely and uniformly scattered
throughout their substance [1]. TML is of unknown origin, and typ-
ically has a size from 1-3mm. TML s a painless and impalpable con-
dition only visualized by ultrasonography. The testicles are located
extra-abdominal, ideal for superficial high-frequency ultrasound
examinations.
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Guidelines from the European Society of Urogenital Radiology
(ESUR) advocate that TML (five or more microliths per field of view)
is considered a risk factor for testicular malignancy when an addi-
tional risk factor is present, and annual ultrasound follow-up sur-
veillance is recommended until the age of 55 years [2]. Risk factors
are history of maldescent, history of orchidopexy, genetic disease,
previous history of germ cell tumor, family history of germ cell
tumor, or atrophic testis.

Testicular volume has been investigated in different conditions,
e.g.in boys, childhood cryptorchidism, varicocele, testicular germ
cell cancer, testicular function, infertility, and Down Syndrome [3-
9]. Ultrasound provides a good and reliable tool for evaluation of
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testicular volume. It is a method that provides objective, reproduc-
ible and accurate measurements, and ultrasonography of the scro-
tum is a patient-friendly investigation.

Since testicular atrophy is associated with testicular cancer, the
objective was to investigate whether atrophy is associated to TML,
and the aim of this study was to compare testicular volume in pa-
tients with TML and patients with normal testicular tissue.

Materials and Methods

Study population

Patients were included from the Department of Radiology from
2013 to 2015, and all were outpatients referred for an ultrasound
of the scrotum by their general practitioner due to symptoms (e. g.
testicular pain, swelling, soreness, or nodules). The patients (>18
years) signed an informed consent before entering the study. A
total of 101 patients diagnosed with TML were eligible. However,
10 patients had missing measurements from one or both testicles
and were excluded. A total of 91 patients with TML were included,
and a total of 91 patients with normal testicular tissue served as a
control group.

Ultrasound and testicular volume

All ultrasound procedures were carried out with the patient in the su-
pine position. The testicles were investigated in orthogonal transverse
and longitudinal planes. All patients underwent b-mode ultrasonogra-
phy including measurements of maximum height, width and length of
both testicles in order to calculate testicular volume (>Fig. 3 and 4). All
ultrasound images were stored in the department’s database Picture
Achieve Communication System (PACS, Easyviz Impax Workstation,
Medical Insight, Valby, Denmark).

We used a Siemens S3000 ultrasound machine (Acuson Corpo-
ration, Siemens, Mountain view, CA, USA), and all scrotal examina-
tions were performed using a linear-array 9L4 frequency transduc-
er with testicular software settings with 50 frames per second, Me-

chanical Index 1.2, Dynamic range 70, Advanced SieClear™ spatial
compounding 5, Dynamic tissue contrast enhancement technolo-
gy, and tissue harmonicimaging. Four senior radiologists with more
than five years of scrotal ultrasound experience performed all of
the ultrasound examinations, and all used a standardized proce-
dure. Testicular volume was calculated as [ 6 X length (L) x height
(H)xwidth (W). This formula is often used [10-12].

Ethical approval

The National Data Protection Agency and The Regional Scientific
Ethical Committees for Southern Denmark (ID: S-20120144) ap-
proved the study.

Statistical methods

All analyses were performed with STATA statistical software (ver-
sion 15.0 STATA Corporation, College Station, TX, USA).

Results

»Table 1 shows the characteristics in patients with and without
TML. The patients were comparable in age. The median age for pa-
tients with TML was 48 years (range: 19-94 years), and 48 years
(range: 20-75 years) in patients with normal tissue. A total of 11
patients with unilateral TML had additional findings in the unaffect-
ed ipsilateral testicle (six testicles with spermatocele, four with hy-
drocele, and one with varicocele). A total of 33 (36.3 %) patients
had TML unilateral, and 58 (63.7 %) had TML bilateral.

The mean testicular volume in patients with TML was 14.7 ml
(range: 3.5-35.0ml) and 14.9 ml (range: 3.0-29.9 ml) in patients
without. In patients with unilateral TML, the unaffected testicles
had a mean volume of 15.0 ml (range: 4.8-27.9 ml). » Table 2
shows the distribution of testicular volume. » Fig. 1 shows the dis-
tribution of patients with and without TML within a 10-year age in-
terval. »Fig. 2 shows the mean volume in mlin the different age
categories.

»Table 1 Information on age distribution and other testicular characteristics in patients with and without testicular microlithiasis (TML).

TML No TML

N % N %
All Patients 91 100.0 91 100.0
Age
Median age 48 43
<50 53 58.2 51 56.0
>50 38 41.8 40 44.0
Testicular ultrasound findings
Spermatocele 13 14.3 17 18.7
Hydrocele 18 19.8 17 18.7
Varicocele 9 9.9 9 9.9
Testicular cysts 1 1.1 1 1.1
No findings 50 54.9 47 51.6

100

Univariate

0Odds ratio 95% Cl P-value
1.20 0.77 - 1.86 0.80
1.00
1.00 0.46 2.14 0.99
1.38 0.68 - 2.80 0.38
1.59 0.64 - 3.98 0.32
1.30 0.08 - 21.1 0.85
1.00

Pedersen MR et al. Ultrasound Evaluation of Testicular... Ultrasound Int Open 2018; 4: E99-E103

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



»Table 2 Testicular volume distribution in testes with and without testicular microlithiasis (TML).

All testicles

Volume

Median volume (ml)

No. of testes * with volume <6

No. of testes * with volume >6

No. of testes * with volume <8

No. of testes * with volume >8

No. of testes * with volume <10
No. of testes * with volume >10
No. of testes * with volume <12
No. of testes * with volume >12
No. of testes * with volume <14

No. of testes * with volume >14

TML

182

143
1
171
24
158
40
142
57
125
86
96

%

100.0

6.0
94.0
13.2
86.8
22.0
78.0
313
68.7
47.3
52.7

* Atotal of 182 testes is eligible in each group

No

TML

N %
182 100.0
14.5

7 3.8
175 96.2
11 6.0
171 94.0
26 14.3
156 85.7
44 23.1
138 76.9
83 45.6
99 54.4

Uni-
variate

Odds
ratio

1.61
1.00
2.36
1.00
1.69
1.00
1.53
1.00
1.07
1.00
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»Fig. 1 Age distribution between patients with and without TML.

0.61

0.98

0.94

0.71

»Fig.2 Mean volume distribution and age in patients with and

volume in ml

Age-
adjusted
95% P- 0Odds 95% P-
a value ratio a value
- 425 034 1.57 0.59 - 418 0.36
1.00
- 498 0.02 2.34 1.10 - 4.06 0.02
1.00
- 291 0.06 1.68 097 - 2.89 0.06
1.00
- 2.50 0.08 1.43 0.90 - 2.27 0.3
- 1.00
- 1.61 0.75 1.08 0.81 - 1.62 0.74
1.00
Mean volume
20
/”9&‘7 /@*@ /(’)q*{j /bq#c}
Y ® By 3
H TML No TML

without TML.

Discussion

The ESUR guidelines advocate yearly ultrasound follow-up exami-
nations in patients with TML (five or more microliths per field of
view) and an additional risk factor e. g. atrophic testicle [2]. A reli-
able and correct measurement of testicular volume is important to
determine if atrophy is present. Our results showed no statistically
significant difference in total testicular volume (both testicles) in
patients with TML compared to patients without TML (OR 0.77
(95% C10.43-1.38, p=0.37). No statistically significant difference
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between spermatocele, hydrocele, varicocele and cyst were found
in patients with TML compared to patients without TML.

The median testicular volume was 14.3 ml in patients with TML
and 14.5ml in patients without TML in this study. Von Eckardstein
et al. reported a testicular volume of 13 mlin patients with unilat-
eral TML and 15.5 ml in patients with bilateral TML [13]. In gener-
al, testicular volumes have been reported between 12-30ml [10],
and in general adult testicular volume remains stable after puber-
ty is complete [14, 15]. Lenz et al. investigated 444 men from the
general population and found a median ultrasonic volume of 14 ml
intheright and 13 mlin the left testis [14]. In a later study, Lenz et
al. studied the contralateral testicle in 78 patients with unilateral
testicular cancer and found an ultrasonic testicular mean volume
of 12.9ml (range: 3-24 ml) [16]. In general, the reported testicu-
lar volume in patients with TML seems to be similar to patients from
the general population.

Atrophy has been associated with reduced spermatogenesis and
infertility, and may transpire on the basis of previous testicularin-
flammation, estrogen treatment, and aging [10]. Atrophy is an es-
tablished risk factor for testicular cancer, and has been linked with
TML [2, 13]. We found no statistically significant association be-
tween atrophy and TML, but there was a trend indicating that se-
vere atrophy is more often seen in patients with TML compared
with patients without TML (< 10ml, p=0.06) and < 8 ml, p=0.02).
This trend is also seen in other studies, but not all have found this.
One study investigated TML in 18 young boys with Down syndrome,
and found testicular volume to be smaller compared to the control
group [8]. Another study investigated TML in 9 young patients and
found that the mean testicular volume did not differ from the con-
trol group [17]. Bayramoglu et al. investigated testicular volume in
23 pediatric patients with TML and 31 pediatric patients without
TML, and found no difference in testicular volume between the
study and control groups [18]. However, it is possible that ethnic-
ity also affects testicular volume [19]. The small number of includ-
ed patients may also affect the results.

In general, a difference in volume between the affected testicle
and the unaffected testicle >20 % is acceptable, before the diagno-
sis of atrophy is considered [2]. We found 46.1 % of patients with
TML had less than a 20 % difference in volume between their two
testicles. It is difficult to determine whether patients develop
atrophic testes as a result of age, or as a consequence of TML, or
due to other conditions. However, testicular cancer is mostly seen
inyoung men aged 15-35 years, and in the present study TML was
most frequent in patients aged 50-59 years old (> Fig. 1). Further-
more, we found no difference in testicular volume between young-
er patients with and without TML (18-49 years old, » Fig. 2). There-
fore, it seems unlikely that patients with TML develop testicular at-
rophy as a result of age alone.

One of the strengths in this study is that scrotal ultrasound is
easily performed and not a very time-consuming tool. Four inves-
tigators obtained testicular volume measurements, which limits
the interobserver variation. This is confirmed in a study that showed
good correlation between three investigators when measuring tes-
ticular volume [12], and ultrasound has been recognized as a reli-
able method. We did not use an orchidometer to measure testicu-
lar volume. On the other hand an orchidometer seems to correlate

»Fig.3 Ultrasound image of a testis with TML including volume
measurements.

»Fig.4 Ultrasound image of a testis with TML including volume
measurements.

well with ultrasound measurements, even if ultrasound may slight-
ly overestimate testicular volume [5, 20]. Another limitation is that
comparison of testicular volume occurred between symptomatic
patients and not between asymptomatic men from the general
population. The proportion of patients with TML was high in the
study population, but if the study population was e. g. twice as
large, it may have been possible to show a significant difference be-
tween patients with and without TML, and not just a trend.

Conclusion

Overall, no association was found between testicular volume and
TML, but there was a trend indicating that severe atrophy is often
seen in patients with TML compared with patients without TML.
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