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ABSTRACT

Introduction: To assess the rate of testicular microlithiasis (TM) noted on ultrasound examination of the scrotum in infertile
patients with varicocele.

Patients and Methods: A total of 60 patients with infertility and clinical varicocele were assessed in comparison with 60
healthy fertile controls. The two groups were evaluated by history taking, clinical examination as well as semen analysis
(WHO, 2010). Color Doppler ultrasonography was performed to assess the rate of TM in both groups. Finally, hormonal profile
was studied for those with infertility and sperm concentration less than 10 million/ml.

Results: Sonographic features of TM were revealed in 4/ 60 (6.7%) of cases with varicocele. However, this finding was
of statistical insignificance (P=0.081). Of those cases, three had left varicocele associated with ipsilateral TM and one had
bilateral varicocele and bilateral TM, whereas there was no sonographic evidence of TM in controls. Cases with TM were
associated with primary infertility.

Conclusion: In brief, this study demonstrated that only four of the 60 patients revealed intratesticular calcifications, and this
was statistically insignificant. Moreover, there were also 23 healthy controls with subclinical varicoceles that were detected by
scrotal duplex. However, TM was not detected in them. Thus, association of TM with varicocele is controversial. Finally, we
recommend further studies to replicate this finding and to perform studies that compare fertile men and infertile patients with
varicoceles to replicate this finding.
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INTRODUCTION patients®® '], On the contrary, Hobarth et al."” pointed out
that the prevalence of TM in patients who underwent US

Testicular microlithiasis (TM) is an uncommon owing to a variety of scrotal symptoms was 0.6%. However,
condition of unknown etiology present as multiple tiny this incidence has increased in the past few years owing to
calcifications within the seminiferous tubules!'™. This technological advances and raising awareness about the
sonographic finding is associated with both malignant and condition!"). In the same vein, Pedersen et al.l'" found
benign conditions such as testicular neoplasms**. Fedder recently that the prevalence of TM in patients who had an
stated that Doherty and colleagues were the firstinvestigators US investigation of the scrotum owing to testicular/scrotal
to describe the ultrasonographic (US) appearance of symptoms was 12.8%. Moreover, Fedder” demonstrated
TM as small, uniform nonshadowing calcifications less that the prevalence rate of testicular hyperechoic foci
than 3 mm randomly scattered throughout the parenchyma (sonographic TML= testicular microlithiasis, FSH=
of the testis!®”). Several published studies indicate that the follicle stimulating hormone, LH= luetinizing hormone)
prevalence of TM ranges from 0.6 to 9% in symptomatic in nonvasectomized azoospermic males is 13.4%.
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Varicocele is defined as the hemodynamic impairment of
testicular venous network with continuous blood reflux in
pampiniform plexus and characterized by the abnormal
dilation and retrograde flow in the affected veinst'*.

The incidence of varicocele is estimated to be 20-40% in
infertile men, but only 15% in the general population!'>-'®l,
It is widely accepted that idiopathic varicoceles are
mainly evident on the left side!l'). However, a bilateral
disease was also evident!'”!. Eventually, some investigators
demonstrated an association between varicocele and
TM U718, Unfortunately, most TM studies were retrospective
with limited background information!*. We sought in this
study to evaluate prospectively the association between
TM among infertile patients with varicoceles.

MATERIALS AND METHODS

Study design and participants:

This prospective study was conducted between
March 2015 and June 2017 in Andrology Department, Kasr
Al-Aini, Faculty of Medicine, Cairo University. A total
of 60 consecutive men with infertility (group I) for at
least 1 year aged 20-46 years old, who met the inclusion
criteria registered below were included and compared
with 60 age-matched fertile males (group II). Eligible
participants signed an informed consent after providing
them with a careful explanation about the study design,
methods and objectives according to the regulations
of Review Ethical Committee of Beni Suef Faculty of
Medicine that conforms to Helsinki Declaration 1964.

Inclusion criteria:

A total of 60 primary or secondary infertile men with
unilateral or bilateral varicoceles, in addition to abnormal
semen parameters (oligoasthenoteratozoospermia and
azoospermia) according to WHO, 2010 guidelines were
enrolled in this study.

Exclusion criteria:

All infertile patients with past history of previous
scrotal surgery (hydrocelectomy, orchidopexy, or
testicular biopsy), testicular malignancy, scrotal infection
(epididymo-orchitis and scrotal abscess), unilateral or
bilateral testicular atrophy, and finally hypogonadism
were excluded from this study. Moreover, patients
with associated systemic illnesses, cancer, urinary tract
infections, and a history of genital trauma or testicular
torsion were also excluded from the study. Moreover,
smokers, alcohol and/or drug abusers, and patients with
occupations that impose exposure to ionizing radiations
or chronic heat (cooks) were also excluded. However,
two patients and two controls were enrolled in this study
who had associated comorbidities (one of the two patients

had chest allergy to cement and the other one had fracture
of lower end of femur, whereas one of the controls had
hypertension and one had bronchial asthma).

Evaluation of the participants:

Each participant was thoroughly evaluated by a
comprehensive history. All the participants were exposed
to general and genital examination. The testes were
palpated for position, size, consistency, and contour
irregularities. Physical examination is the mainstay of
varicocele diagnosis!!®!. All the participants provided two
semen analyses with at least 2-week interval between them
(WHO, 2012) to establish the diagnosis. Hormonal assay
was done for those with sperm count less than 10 million/
ml or azoospermic. Serum hormone levels were measured
using chemiluminescence immunoassay technique, with
values in the range of 1.5-14 mIU/ml for FSH, 1.5-8 mIU/
ml for LH, 2.5-17 ng/ml for prolactin, 2.4-8.3 ng/ml for
total testosterone, and 20-47 pg/ml for estradiol were
taken as reference values. A morning serum sample for
determination of basal hormones was obtained after 12-h
fasting. Scrotal duplex US was done for all cases and
controls to assess testicular and epididymal echogenicity,
vascularity as well as testicular veins diameter and reflux
duration in our department (MindRay 2.5 portable
Doppler US). US criteria for the diagnosis of TM were
the presence of at least five pinpoint hyperechoic foci of
size smaller than 3 mm in one field view without posterior
shadowing!®. Moreover, TM was classified into classic or
limited according to Bennett?® who classified five or more
calcifications per field of view on testicular US as classic
TM, and less than five calcifications per field of view on
testicular US as limited TM. Scrotal US was performed in
both supine and standing positions. US examination began
with an assessment of testicular parenchyma, symmetry,
size, and echogenicity.

The evaluation of testicular parenchyma was performed
accurately. Furthermore, attention was paid totheappearance
of stromal connective tissue within the so-called testicular
septa. If microcalcification or macrocalcification would be
found in testicular parenchyma, it was determined whether
they were single, have the maximum dimension in long
axes, or they were multiple and show a uniformunilateral or
bilateral distribution". In case that any abnormal testicular
parenchymal structure was detected, we described it in
terms of testicular location (upper pole, lower pole, medial
border, or outer border); an assessment of the shape of the
lesion, that is, regular/irregular; polycyclic outlines, with/
without clear demarcation; and finally its echogenicity
(hypoechoic/isoechoic/hyperechoic). Information on the
presence or absence of internal calcifications as well as
the vascular pattern (peripheral vasculature of the lesion,
the presence of internal vascular segments in the lesion)
was also assessed”. We had a low threshold to do further
study of the varicocele with the patient upright and/or

61



TM AND VARICOCELE

with a Valsalva maneuver>?, We used a color, power,
or spectral Doppler US with settings optimized for low-
flow velocities to aid in the diagnosis of varicoceles!*.
We used a scoring system that was published by Chiou
et al *'which improved the sensitivity and specificity of
US in identifying clinically palpable varicoceles. Although
there is a general agreement upon US appearance of
varicoceles, yet there are no standardized criteria regarding
the extent of venous dilation or reflux for definitive
diagnosis of a varicocele?”. Tumor markers were evaluated
in cases diagnosed with TML via scrotal US.

Cases with TML underwent abdominal US and chest
radiography to exclude existing extra-TM and abdominal
lymphadenopathy. Despite the fact that the co-occurrence
of TM with extratesticular tumors is not clear. However,
the thorax and abdomen should also be radiologically
examined and/or the tumor indicators such as AFP and
HCG should be followed up during the routine controls
to detect a new extratesticular tumor®]. When TML was
discovered by color Doppler ultrasonography (CDUS), the
case completed a checklist for risk factors at the end of the
US examination to decide the follow-up scheme according
to the EAU recommendations?®”’,

Statistical analysis:

Numerical data were expressed as minimum,
maximum, and mean+SD. Qualitative data were expressed
as frequency and percentage. The characteristics of the
two groups were compared by the y2-test for qualitative
variables and the Student’s t-test for quantitative variables.
The IBM statistical package for the social sciences,
version 20 (SPSS Inc., Chicago, Illinois, USA), was used
for statistical analysis. The level of statistical significance
was set as P value of less than 0.05.

RESULTS

Patients in group I (n=60) had a mean age of 30.7+5.2
years, and a mean duration of infertility of 3.1+2.6, whereas
the mean age in controls was 32.5+6.7 years and were
fertile. This difference in age was statistically insignificant
(P=0.122).

Of these 60 patients, 50 (83.3%) had primary
infertility, 10 (16.7%) had fathered at least

one child, 32 (53.3%) were smokers, and two (3.4%)
had associated comorbidities. Overall, 20 (33.3%)
of the 60 infertile patients had left-sided varicocele
only (5, 9 and 6 patients have grades I, II and
I, respectively) and 40 (66.7%) had bilateral
varicoceles (9, 13, 16 and 2 patients have bilateral grades
I, bilateral grades III, bilateral grades II, and finally right-
sided grades II and left-sided grades III, respectively)
(Table 1). The controls included 60 (100%) fertile
men; 39 (65%) of them were smokers and two (3.4%)
of them had associated comorbidities (Table 2). On
clinical examination, varicocele could not be detected in
the controls. However, their scrotal duplexes detected 30
and 23 cases with subclinical varicoceles on the right and
left sides, respectively (Table 1). CDUS evaluation revealed
that all fertile controls (n=60) exhibited normal testicular
echogenicity with no sonographic evidence of intra-TMs.
On the contrary, 3/20 (15%) of the patients with left-sided
varicocele exhibited ipsilateral TM and 1/40 (2.5%) of
the patients with bilateral varicocele exhibited two-sided
TM (Table 1). Infertile men with varicocele demonstrated
significantly lower sperm count compared with fertile
controls with varicocele (26.1+21.4 and 66.1+£25.9 million/
ml, respectively, P=0.001; Table 3). Similarly, sperm total
and progressive motility were significantly lower among
patients with varicocele compared with fertile controls
with varicocele (34.5422.2 and 57.8+12.1%, P=0.009,
and 10£7.9 and 41.5£5.9%, P=0.001, respectively;
Table 3). In contrast, other semen physical characteristics
and sperm morphology were insignificantly different
between the two groups (Table 3). The three patients
within group I who displayed unilateral TM by US
examination were smokers, and presented with primary
infertility (infertility duration ranging between 1 and 2.5
years; Table 4).

On clinical examination, they had moderate testicular
volume and clinical varicocele on the affected side (two
cases with grade II varicocele and one case with grade
II wvaricocele), with no history of medical disorders,
drug intake, or prior surgeries (Table 4). Semen analysis
showed severe oligoasthenozoospermia in cases 1, 3,
and 4 whereas azoospermia in case 2. All cases showed
hypergonadotrophic normogonadism with normal tumor
markers, abdominal US, and chest radiography (Table 4).

Table 1: Comparison between sociodemographic characteristics, spermatic cord examination, scrotal ultrasound and duplex findings of

patients and controls

Patients Controls
(n=60) (n=60)
Minimum Maximum Mean+SD Minimum Maximum Mean+SD P value

Age (years) 21 43 30.7+£5.2 20.0 46.0 32.4+6.7 0.122
Infertility 0.33 14 3.1£2.6 - —
duration
(years)
Nonsmoker 28 (46.7) 21(35.0) 0.195
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Smoker

Primary
infertility

Secondary
infertility
Associated 58 (96.7) free
comorbidities

Spermatic cord
examination

Right side

Left side

Scrotal
ultrasound
findings
(TML)

32(53.3)

50 (83.3)

10 (16.7)

2 (3.4): one
with  fracture
of lower end
of femur and
the other with
chest allergy to
cement

5(9.8) free
27 (52.9)
G1VX

19 (37.3)
G2vX

14 (23.2)
G1VX

33 (62.3)
G2VX

13 (24.5)
G3VX

Right side

59 (98.3) free

1(1.7)

39 (65.0)

60 (100) fertile 0.001

58 (86.7) free 2 (3.4%)had  0.060

associated
comorbidities
60  (100.0%) 0.001
free
60  (100.0%) 0.001
free
Left side Right side Left side 0.081
56 (93.3) 60 (100) free 60 (100) free
4 (6.7) had
TML

Data are represented as minimum, maximum, mean+SD, frequency, and percentage when appropriate.
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Table 2: Scrotal duplex findings for diagnosis of varicocele in patients and controls

Patients (n=60)

Controls (n=60)

Minimum Maximum Mean+SD Minimum Maximum Mean+SD P value
Number of 3 8 4.5+1.4 3 5 3.7+1 0.158
veins on the
right side
Diameter 1.3 6.2 3+0.7 1.2 3 2.24+0.4 0.001
of veins on
the right
side (mm)
Number of 3 11 5.5+1.8 2 5 3.5+1.1 0.091
veins on the
left side
Diameter of 2.5 7 3.6£1.0 1.2 3 2.3+0.4 0.001
veins on the
left side (mm)
Reflux in 0 (negative) 3 patients (<1) 57 patients >1) 30 patients 30 patients 01 0.001
seconds on the (negative) (<1)
right side (s)
Reflux in 0 (negative) 0(<1) 60 patients 60 patients 0 patients (<1) 0 (>1) 0.001
seconds on the =1 (negative)
left side (s)
Data are represented as minimum, maximum, mean+SD, frequency, and percentage when appropriate.
Table 3: Comparison between parameters of the semen analysis of the patients and the controls
Patients (n=60) Controls (n=60)
Minimum Maximum Mean+SD Minimum Maximum Mean+SD P value
Volume 0.3 8 2.7£1.6 0.5 5 2.4+1.1 0.245
Liquefaction (min) 20 180 32.6+20.1 - - - -
Count (/ml) 0 103 21.4+26.1 16 115 66.1+£25.9  0.001
Abnormal forms (%) 0 100 57.7425.5 50 90 67.6+9.2 0.006
Motility
Progressive (%) 0 0.35 10£7.9 33 55 41.5+5.9 0.001**
Nonprogressive (%) 0 0.59 24.5+14.3 5 30 16.3+6.2 0.001**

Data are represented as minimum, maximum, mean+SD.
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Table 4: Clinical examination, color Doppler ultrasonography features, and risk factors of cases with testicular microlithiasis

Left-sided TM Bilateral
™
Case I Case II Case III Case IV
Right Left
Clinical examination
Testicular volume Moderate Moderate Moderate Moderate
of affected side (ml)
Varicocele laterality Left sided Left Left sided Bilateral
sided
Grade of varicocele 11 111 11 1T 111
CDUS criteria
of varicocele
Vein diameter (mm) 2.9 4.15 2.8 3.18 3.67
Number of veins +7 +12 +10 +6 19
Reflux duration (S) 1.6 2.1 1.43 1.51 2.13
CDUS criteria
of TM
Number of white 19 +10 +7 +7 +8
spots/field
Distribution Diffuse Diffuse Diffuse Diffuse Diffuse
and and and and and
uniform uniform uniform uniform uniform
Grading on Grade | Grade 1 Grade [ Grade I Grade 1
ultrasound
Classic Classic Classic Classic Classic
Classification
on ultrasound
Association with No No No No No
extratesticular
calcifications
Association with No No No No No
focal lesions
Risk factors® No No No Bilaterality
necessitating
follow-up

CDUS, color Doppler ultrasonography; TM, testicular microlithiasis.
“Risk factors for developing cancer include personal or family history of germ cell tumor, maldescent, orchidopexy, testicular atrophy.
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DISCUSSION

The association between varicocele and TM has
been suggested by some investigators!'*'8l, Xu et al.B”
included seventeen studies concerning infertility, and the
prevalence of TM in infertile men varied between 0.9
and 18.8%, compared with 2.3-9.8% in studies that also
included fertile men. By pooling the data, the overall
prevalence of TM was 6.0 and 4.8% in infertile and fertile
men, respectively (P<0.05)F%. On the contrary, Mahafza
et al.B"revealed that 20.7% (11/53) of patients with US
diagnosis of TM had associated varicocele. However, Yee
et al.l'l found that 6% of 1439 patients who underwent
scrotal US had TM, but the incidence of TM in patients
with varicocele was 9.8%. The present study assessed
prospectively the US association of TM with varicocele in
infertile men. It was found that three cases with left-sided
varicocele were associated with ipsilateral TM, and the
only case with bilateral TM was encountered in a patient
with bilateral varicocele. Additionally, all cases with
sonographic diagnosis of TM were associated with either
grade II or grade III varicocele. However, these findings
were statistically insignificant.

Contrary to our results, a study detected 10 (6.2%)
cases of TM among 159 consecutive patients who had male
infertility, and its finding was unilateral in all cases, and six
patients had clinical evidence of a varicocelel*?. Moreover,
the same study demonstrated that five cases had minimal
calcification and five had marked TMP?. Interestingly,
Kobayashi et al."® found that all cases with sonographic
diagnosis of TM were bilateral, even if varicocele was
unilateral or bilateral. Moreover, this study revealed no
sonographic features of intratesticular or extratesticular
scrotal calcifications in fertile controls. Recently, a
potential adverse effect of TM on spermatogenesis was
revealed as the investigators noticed that men with TM
showed abnormal sperm morphology as well as reduced
sperm motility, but normal sperm concentration. This
association can be explained by the fact that calcium
deposits compress the seminiferous epithelium,
reducing blood supply to the testis and disrupting
spermatogenesisi®). Besides, TM is thought to have
deleterious effect on the structure of blood-testis barrier
with subsequent production of antisperm antibody, which
is reported to have negative influence on human fertility®*.
In the same vein, our study demonstrated that infertile
patients with TM showed a marked degree of semen
deterioration with lower fertility potential. Moreover, the
association between TM and infertility has been extensively
studied with a reported prevalence of TM ranging
from 2.3 to 6.2% in the infertile population®*333,
Limitations of our study included the relatively low
number of males with varicocele and fertile controls who
underwent CDUS for assessment of TM, making it difficult
to draw firm conclusions.

However, the rate of TM reported here was evaluated
prospectively, and it was to a great extent similar to what

has been reported in the literature. A second limitation
was that the diagnosis of TM was only via CDUS with
no histological confirmation. Finally, US monitoring of
TM following varicocelectomy was not possible in four
patients with TM who refused to attend during the follow-
up visits, but this may not represent a major shortcoming
as the current recommendations of the EAU state that the
presence of microlithiasis alone is not an indication for a
regular scrotal USPL. Additionally, in the absence of other
risk factors, TM is not an indication for biopsy or further
US screening®73,

CONCLUSION

This study demonstrated that only four of the 60
patients revealed intratesticular calcifications, and this
was statistically insignificant. Moreover, there were
also 23 healthy controls with subclinical varicoceles that
were detected by scrotal duplex. However, TM was not
detected in them. Thus, association of TM with varicocele
is controversial. Finally, we recommend further studies to
replicate this finding and to perform studies that compare
fertile men and infertile patients with varicoceles to
replicate this finding.
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