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® Aim of study. To estimate testicular microlithiasis (TM) prevalence in men seeking help for infertility in reproduc-
tive medicine center, and generate an algorithm for TM management according to patient’s choice to perform testicular
biopsy or not. Materials and methods. We retrospectively reviewed charts of 143 consecutive adult male patients between
19 and 73 years (mean age 34.6 = 7.9) seeking help for infertility in International Center for Reproductive Medicine.
Gray-scale and color Doppler were used to calculate testicular volume and to study a spectrum of scrotal disorders includ-
ing testicular microlithiasis. Results. Testicular size varied from 0.5 to 33.3 ml (mean 12.3 + 5.8 ml), testicular hypoplasia,
varicocele, hydrocele and epididymal cysts were detected in 88 (61.5%), 35 (24.5%), 9 (6.3%) and 50 (35%) patients re-
spectively. TM signs were identified in 12 (8.4%) men, including 5 (42%) cases of classic TM and 7 (58%) cases of limited
TM; 5 (42%) men had bilateral TM. One 1 (8%) patient with bilateral TM had ultrasonic appearance of non-palpable
testicular tumor, radical surgical treatment was performed. Patients with TM had smaller testicles, higher prevalence of
azoospermia and testicular tumor (p = 0.002, 0.013 and 0.085 respectively). All patients with TM were informed about
their risks to harbor testicular cancer and taught self-examination technique. Testicular biopsy was offered to all men
with concomitant risk factors for testicular cancer development, however none of the patients agreed. We have conse-
quently developed algorithm for TM management according to patient’s choice to perform or to avoid testicular biopsy.
Conclusion. TM is common in infertile men, scrotum ultrasound is indicated to detect it. The suggested algorithm for
TM management is aimed towards early testicular cancer detection and successful treatment with fertility potential pres-
ervation.

® Keywords: testicular microlithiasis; male infertility; testicular cancer.
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PACINPOCTPAHEHHOCTDb, AJITOPUTM JUATHOCTUKHU U JIEHEHUS

© U.A. Kopuees "2, P]I. 3acceee?, A.A. Anoan’, A.A. Ipununa’, I1.C. Konopawxun', B.A. Maxees',
B.E. ®ypun'

! DeprepanbHOE rOCyIapCTBEHHOE OI0/PKETHOE 00pa3oBaTe/IbHOE YIPeXXIeHNe BBICIIET0 00pa3oBaHmA

«ITepsbiit Cankt-IleTep6yprcknmit rocyfapCTBeHHbI MEAUIMHCKIUI YHUBEpCUTeT UM. akafemuka V.IT. [TaBnoBa»
MunucrepcrBa sfpaBooxpanenus Poccuiickort ®epepannn, Cankr-Iletepbypr;

2 AO «MeXIyHapOIHBIII LIEHTP PelpOfyKTUBHOM MequiinHbl», CaHkT-IleTepOypr

Ana yumuposarua: KopHees W.A., 3accees P.[., AnoaH A.A., n ap. TeCTUKYAAPHBIA MUKPOAUTMA3 NPU MYMHKCKOM becnioauu:

pacnpocTpaHeHHOCTb, aITOPUTM AMArHOCTUKM U NedeHns // Yponornyeckue segomoctu. —2020. - T. 10. — Ne 1. - C. 11-18. https://
doi.org/10.17816/uroved10111-18

Moctynuna: 15.01.2020 OpobpeHa: 19.02.2020 MpuHaTa K neyatn: 19.03.2020

® Ilenp mccnenosanms. VIsyueHue pacmpoCTPaHEHHOCTH U CTPYKTYPhI TeCTUKYIAPHOTO Mukpomntuasa (TM)
y MY>X4YUH, OOPaTUBLINXCS B LEHTP PEIPORYKTUBHON MEAMIIVHBI, CO3[JAHIE aITOPUTMa BeleHNs ManyeHToB ¢ TM.
Marepuansl u MeToabl. IIpoBefieH peTpOCIEKTUBHBI aHaMU3 oOclemoBaHuA 143 MyX4mH (cpefHMIT BO3pacT —
34,6 £ 7,9 roga), Moc/IefoBaTeIbHO 0OpaTUBIINXCA B MeXXIyHaApOIHBIL LIEHTP PeNPOAYKTUBHOI MEAMIIVHBI IO IIOBOAY
6ecrtogysa. O6cefoBaHe BKIIOYAJIO YIbTpasByKoBoe nccnenoBanue (Y3V1) opraHoB MOLIOHKY, IIPU KOTOPOM OLIeHM-
Ba/IM X COCTOsIHUE U 00beM, PerUCTPUPOBAIN HaIM4Me ¥ pacupocTpaHeHHOCTh TM. Pesynbrarsl. Ilo nanubiM Y3U
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o6beM smdek Bapbpyuposal ot 0,5 1o 33,3 M1 u B cpefHeM cocTaBuI 12,3 + 5,8 M1, IMNOIUIasys AW4eK, BapUKoLele,
TUZIpOLIeie ¥ KMCTBI IIPUAATKOB ANdeK ObUM 0OHapy»x«eHsl y 88 (61,5 %), 35 (24,5 %), 9 (6,3 %) u 50 (35 %) mauneHToB
COOTBeTCTBeHHO. ¥3-npuaHaku TM 6bumit BbiABIeHbI ¥ 12 (8,4 %) MY>X4MH, K/IaCCHYECKOTO, OTPAHIYEHHOTO U JIBY-
croporHero TM — y 5 (42 %), 7 (58 %) u 5 (42 %) manueHTOB COOTBETCTBEHHO. Y 1 (8 %) 60/IbHOrO IBYCTOPOHHUM
TM 6b11u BBIAB/IEHBI Y 3-IPU3HAKY HOBOOOPA3OBAHMS JIEBOTO SIMYKA, KOTOPOe He ObII0 0OHAPY>KEHO IIPY Ma/IbIIALINI,
IPOBEEHO pafinKaabHOE onepaTnBHOe nedenne. [Ipy Hammauu TM 06beM siideK 6bUT MEHBIINM, a300CHEPMUIO U HO-
BOOOpa3oBaHNUs AMYEK BBIAB/ISIN Yallle, YeM IIpH orcyrcTeuy TM (p = 0,002, 0,013 u 0,085 coorBeTcTBEeHHO). [Taru-
enTaMm ¢ TM 6bUIN JaHBI pasbACHEHNA O HEOOXOAUMOCTY IIPOSIB/IATh OHKOJIOTMYECKYI0 HACTOPOXKEHHOCTb, BBIIIOMTHATD
PEKOMEHJAINM 10 CaMOOOCTeOBAHNIO; MY)XUMHAM C MMEIOIIMMICS COMYTCTBYIOIMMY (aKTOpaMM PUCKa PasBUTHUA
paka sAMYKa MPe/IO>KeHO BBIIOTHUTD OMOIICUIO AMYeK, OffHAKO HU OffYH U3 00C/IeOBaHHbIX ITAI[IEHTOB COITIACHE Ha 9TO
BMEIIIATENIbCTBO He Aanl. PaspaboTaH anropuT™ AUMAaTHOCTUKY ¥ JIedeHMA MalmeHToB ¢ TM ¢ yueToM UX cornacus Ha
OMOIICUIO AMYKA WIN OTKa3a OT Hee C L[e/IbI0 MUHMMUSMPOBATh PUCK PAa3BUTHS HETaTVBHBIX IOCIEACTBUI IPY OTKa3e.
3akmouenne. TM pacnpocTpaHeH y 6eCIUIONHBIX MY>K4MH, C L]e/IbI0 €r0 BBIABIEHN UM II0OKa3aHo IpoBsefenue Y3U
OpraHoB MOIIOHKN. ITpefinoskeHHbINI alTOPUTM AMATHOCTYUKY 1 JiedeHuA MY>X4uH ¢ TM HallelieH Ha IOBBIIIEHNE Be-
POATHOCTU paHHETO BBIABJICHMA 3I0Ka4eCTBEHHBIX HOBOOOPA30BAHMII AMYKA U YCIIELIHOIO JIeYeHNs C COXpaHeHVeM

HepCIeKTUB pea3aluyl peIpogyKTUBHO QYHKIINN.

© Knrouesvie cn106a: TeCTUKYIAPHBII MUKPOIUTHA3; MYXXCKOe GeCIIOnNue; pak AMdKa.

INTRODUCTION

The widespread application of ultrasonography
in clinical practice and the recommendation by pro-
fessional communities to perform ultrasonography
of the scrotum in case of male infertility [1, 2] con-
tributed to an increase in patient referral for testicu-
lar microlithiasis (TM). Although microliths in tes-
ticular tissue were first described in the 20s of the
last century [3, 4], the controversies in the incidence
of TM, risks associated with TM, and management
strategy for patients with different types of TM have
not yet been resolved.

According to modern concepts, TM is defined
as accumulation of calcium surrounded by layers
of collagen fibers in the lumen of the seminiferous
tubules or on the basal membrane of the seminifer-
ous epithelium [5]. The reasons for the formation of
the microlith nucleus are completely unclear. Micro-
liths are suggested to form during desquamation of
seminiferous epithelium, as a result of the excessive
activity of the Sertoli cells, or disposal of abnormally
located cells during testicular dysgenesis. The sur-
rounding structures are gradually involved in the
mineralization of the nucleus; therefore, over time,
the size of the microlith increases, and this can lead
to the impaired patency and expansion of the semi-
niferous tubules [6]. These processes can sometimes
provoke the development of scrotal pain [7], but TM
is usually asymptomatic and determined by ultraso-
nography of the testicles, which is performed due to
the changes in size and consistency of the testicles or
marital infertility [8].

The prevalence of TM is controversial: a com-
parative analysis of research data showed variability

and differences in the results, while TM appeared
to be more common in men with scrotum-associ-
ated symptoms than in asymptomatic men, that is,
8.7%-18.1% and 0.6%-9%, respectively [9].

TM are suspected to include both congenital
and acquired factors. The risk of this condition is
2.17-fold higher in men of African than in men of
European descent. Microliths can be formed simul-
taneously in the organs of the reproductive, respi-
ratory, and nervous systems, which may be due to
genetic defects that have not yet been established.
TM seemed to occur more often in physically less
active and socially disadvantaged men, as well as
among those with large consumption of potato chips
and popcorn [10, 11]. TM is commonly associated
with other diseases including cryptorchidism, hypo-
gonadism, testicular torsion, varicocele, hydrocele,
spermatocele, as well as non-Hodgkin’s lymphomas,
cystic fibrosis, and Klinefelter and Down syndromes
[3, 12, 13]. An analysis of 17 publications also
showed a decrease in fertility in TM, which suggests
the relationship between TM and testicular dysgen-
esis syndrome [11]. In addition, many researchers
have confirmed a higher risk of testicular cancer in
men with TM: a meta-analysis of published works
reported more than 12-fold increase [14-16].

Despite the fact that microliths do not contain
tumor elements, the findings of Russian and foreign
specialists allow us to consider TM as a precancer-
ous condition and to provide oncological warnings
in TM. Indeed, according to the European Associa-
tion of Urology, physicians should advise patients
with TM to regularly perform self-testicular exami-
nation, and in the presence of risk factors for tes-
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ticular cancer, which include infertility and bilateral
TM, testicular hypoplasia (testicular volume less
than 12 ml), cryptorchidism, previously identified
testicular cancer and contralateral TM, they should
offer testicular biopsy for early detection of malig-
nant lesion (defined as high-grade recommenda-
tion) [2].

Typical sonographic features of TM are 1-3 mm
uni- or bilateral, hyper-echoic testicular foci with
slight or no acoustic shadows, and it was proved to
have high reproducibility in ultrasound measure-
ments carried out by different individuals or by the
same researcher [17]. According to the number of
microliths detected by ultrasonography, several
definitions and classification systems for TM were
proposed [18]. However, two categories of TM,
proposed by Bennett et al. [19] in 2001, were most
widely used, that is, classic (detection of =5 micro-
liths in the testicle within the same ultrasound scan),
and limited (detection of a smaller number of mi-
croliths). The clinical and prognostic value of these
categories has not been finally determined, but most
experts agree that the formation of a cluster — accu-
mulations of microliths - may indicate a dysgenesis
site in which the probability of detection of testicu-
lar carcinoma in situ is high [20].

To date, discussions continue about what should
be the algorithm for managing men with TM. There
are controversies in research conclusions and recom-
mendations of professional communities [21, 22],
which impede standardization of approaches. In this
regard and considering the small number of publica-
tions on TM in the Russian literature and the unwill-
ingness of Russian patients with TM to comply with
the recommendations proposed by the European
Association of Urology, we decided to perform this
study.

The aim of the study was to investigate the inci-
dence and structure of TM in men who referred to
the center of reproductive medicine for treatment of
marital infertility. We also aimed to develop an algo-
rithm for the management of men with TM, which
will determine the doctor’s action plan depending on
the availability of clinical data and take into account
the possibility of patient refusing a testicular biopsy.

MATERIALS AND METHODS

Diagnostic findings of 143 men aged 19-73 years,
(mean age, 34.6 +7.9) who consecutively referred
to the international center of reproductive medicine

for marital infertility, were retrospectively analyzed.
Medical history taking, clinical examination, and
laboratory and instrumental tests were performed
according to clinical recommendations, and the
quality of semen analysis was assured by adherence
to the World Health Organization 2010 Laboratory
Manual [23]. All patients underwent scrotal ultraso-
nography using an ultrasound machine Clear View
550 (Philips, Netherlands) with 4-12 MHz broad-
band linear probes in grayscale and color Doppler
imaging modes. During scanning, images of testicles
and their shells, epididymides, and components of
vas deferens were obtained; microlithiasis, its extent,
and signs of other conditions were registered; and
testicular size was measured in three mutually per-
pendicular planes. The volume of each testicle was
calculated by the product of the obtained values and
coefficient 0.7. Color Doppler ultrasound was used
to determine the degree of vascularization in the re-
gions of interest.

Obtained results were processed using SPSS Sta-
tistics version 22 (IBM Corp., Armonk, NY, USA),
and mean of variables are indicated with standard
deviation (m * SD). Chi-square test, Fisher exact
test, and t-test were used to evaluate difference be-
tween groups. The level of significance was set as
p <0.05.

RESULTS

The history of disease showed that the spouses
had unsuccessful attempts to become pregnant
naturally from 1 to 18 (mean time, 2.5 + 0.3) years.
Before referral to the center, 21 (14.7%) men un-
derwent surgery: 9 (43%) for inguinal cryptorchi-
dism, of which 3 (33%) had unilateral and 6 (66%)
had bilateral cryptorchidism; 7 (33%) for varicocele
and hydrocele, with 7 (33%) and 2 (10%) patients,
respectively; 2 (10%) for bilateral testicular biopsy
for azoospermia; and 1 (5%) for bilateral vasectomy.
Three (2.1%) patients reported a history of unilat-
eral orchoepididymitis.

In the semen analyses, azoospermia, oligozoo-
spermia, asthenozoospermia, and teratozoospermia
were detected in 28 (19.6%), 44 (30.8%), 42 (29.4%),
and 70 (49%) men, respectively. A hormone pro-
file indicated hypergonadotropic hypogonadism in
13 (9.1%) patients.

On scrotal ultrasonography, the volume of tes-
ticles ranged from 0.5 mL to 33.3 mL (mean volume,
12.3 + 5.8 mL). Sonographic measurements were
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normal in 29 (20.3%) patients, testicular hypoplasia
(volume <12 mL) was detected in 88 (61.5%) men,
of which 50 (57%) had bilateral, 18 (21%) had left-
sided, and 20 (23%) had right-sided hypoplasia.
Sonographic features of varicocele were found in
35 (24.5%) patients, of which 33 (94%) had them on
the left side only and 2 (6%) had them on both sides.
Unilateral hydrocele was found in 9 (6.3%) patients,
predominately left-sided in 7 (78%) men. Epididy-
mal cysts were found in 50 (35%) patients, 10 (20%)
of them had bilateral and 25 (50%) and 15 (30%)
were right-sided and left-sided epididymal cysts, re-
spectively.

Sonographic features typical for TM were ob-
served in 12 (8.4%) men; 5 (42%) of them met the cri-
teria of classic type and 7 (58%) of limited type TM.
Bilateral TM was found in 5 (42%) patients, while the
rest had microliths on one side only, with 3 (25%) on
the left and 4 (33%) on the right. One (8%) patient
with bilateral TM had sonographic signs of tumor in
the left testicle, which was not found during palpa-
tion. Results of clinical and laboratory examination
of men are represented in the table: the testicular
volume was lower and the azoospermia was detected
more often in the TM group (t = 3.54; p = 0.002 and
0.013, respectively). No significant differences were
found in other variables the between groups; how-

ever, the TM group tended to have higher frequency
of tumors (p = 0,085).

A man with sonographic signs of testicular neo-
plasm (Fig. 1) was admitted to the oncourology de-
partment. A left orchifuniculectomy was performed,
and the histological examination of the specimen
showed a mixed germ cell tumor of the left testicle
represented by seminoma and mature postpubertal
teratoma with intratubular germ cell neoplasia (pT1).

All other patients with TM received explanations
on the need to be on cancer alert and follow the rec-
ommendations for testicular self-examination and
treatment, taking into account the risk factors for
testicular malignancy. Indeed, bilateral testicular
biopsy was recommended to patients with signs of
testicular deficiency and bilateral TM and TM as-
sociated with testicular hypoplasia, or history of
cryptorchidism due to high risk of carcinoma in situ,
but none of the examined patients gave consent for
this intervention. Hence, an enlightening talk was
given, annual scrotal ultrasonography with urolo-
gist consultation was suggested, and regular testicu-
lar self-examination was recommended in between.
For pathological signs, including changes in the size,
shape, or consistency of the testicles, an urgent refer-
ral to specialist to clarify the diagnosis and receive
treatment as soon as possible was advised.

Clinical parameters in patients with and without testicular microlithasis (m + SD)

Pacrnipenennenie pesynbTaroB 06cneoBaHa MY>KIIH B 3aBUCUMOCTH OT Hanuyusa TM (m + SD)

Parameter (:1\;[(:2)) (;H;/[;)l) A(lrlZ za;iz;)ts
Age of men, years 33.3+34 347 £8.2 346 +7.9
Mean volume of testicles, mL 7.7 £4.7 11.7 £ 6.1* 123 +5.8
Testicular hypoplasia 10 (83 %) 78 (60 %) 88 (61.5 %)
Epidydimal cysts 3 (25 %) 47 (35.7 %) 50 (35 %)
Varicocele 4 (33 %) 31 (24 %) 35 (24.5 %)
Hypergonadotropic hypogonadism 1(8 %) 12 (10.1 %) 13 (9.1 %)
Hydrocele 0 (0 %) 9 (6.9 %) 9 (6.3 %)
Testicular cancer 1(8 %) - 1 (0.7 %)
Azoospermia 6 (50 %) 22 (16.8 %)* 28 (19.6 %)
Oligozoospermia 3 (25 %) 41 (31.3 %) 44 (30.8 %)
Asthenozoospermia 4 (33 %) 38 (29 %) 42 (29.4 %)
Teratozoospermia 4 (33 %) 66 (50.4 %) 70 (49 %)

Note. TM (+), presence of testicular microlithiasis; TM(-), absence of testicular microlithiasis. * p < 0,05.
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Fig. 1. Ultrasonic scan of left testicle in patient with bilateral testicular microlithiasis with echo structural heterogeneity typical for testicular neo-

plasm

Puc. 1. ¥nbrpasBykoBoe Hcc/e0BaHHe JIEBOIO SIMUKA Yy My»KUHHBI ¢ OMJIaTePAbHBIM TECTHKYJISPHBIM MHKPOJIUTHA30M. OTpeessioTes: MHOXKe -
CTBEHHbIC MUKPOJIHTHI U HEOJHOPOJAHOCTL 3XOCTPYKTYPhI, XapaKTepHas A/1s HOBOOOpa3oBaHHil AHUKa

DISCUSSION

This study gave data on the incidence and struc-
ture of TM in men among infertile couples, with
an incidence rate of 8.4%, which corresponds with
the results of other similar investigations [24, 25].
However, compared with the study by Yee et al. [25],
limited type TM was more common than the clas-
sic type, and this was probably caused by individual
specifics or difference in requirements for ultra-
sound protocol in different medical institutions.

Generally, our results confirm the current un-
derstanding of the relationship between TM and
testicular dysgenesis syndrome [16]: men with
microliths had more frequent azoospermia and
smaller testicles. Moreover, the fact that a single
patient who had testicular neoplasm detected by
ultrasonography also had a bilateral TM supports
the position to consider this disease as a precancer-
ous condition, for which testicular biopsy is recom-
mended in patients with risk factors and testicular
self-examination is advised in patients with no risk
factors [21]. Given the low compliance by examined
men to the recommendation of testicular biopsy, we
developed an algorithm of diagnosis and treatment
of patients with TM (Fig. 2), which allows minimiz-
ing the risk of adverse outcomes from refusal to tes-
ticular biopsy.

According to this algorithm, men with TM who
had risk factors (bilateral TM, male infertility as-
sociated with impaired spermatogenesis, testicular
hypoplasia, cryptorchidism, history of surgery for
cryptorchidism, or testicular neoplasm) should be
informed about the high risk of clinically occult
testicular cancer (carcinoma in situ), and testicu-
lar biopsy should be recommended for its exclusion
or confirmation. If testicular cancer is confirmed,
oncourologic care is indicated. Patients should be

informed on the methods of semen cryopreserva-
tion, offering sparing reproductive function realiza-
tion. Men who refused testicular biopsy should be
informed about assumed risks, which may be de-
creased by having annual scrotal ultrasonography
with urologist consultation and regular testicular
self-examination in between. To enhance compli-
ance with the recommendations, reporting the ef-
fect of the delay in the diagnosis at the prehospital
stage on the treatment results is necessary [26] in
patients with testicular tumors. As men older than
50 years have markedly reduced risk of develop-
ing testicular neoplasms, they can be allowed to
refuse annual visits to specialists, while maintain-
ing regular testicular self-examination. The final
recommendation is addressed to patients in whom
a testicular biopsy did not reveal a testicular neo-
plasm.

Since testicular self-examination plays a crucial
role in early detection of malignant transformation
in the testis, the patient should be trained to cor-
rectly perform it. In our experience, the materials of
the website of the European Association of Urolo-
gists, prepared to inform patients, substantially help
in explaining the technique for such an examination
and in consolidating the acquired practical skills.

Analysis of our results also demonstrates the in-
cidence of male infertility factor in marriage and
the high rate of scrotal pathology in infertile men,
which confirms the appropriateness of ultrasonog-
raphy in this population. Sonographic features of
both testicular hypoplasia and previous or ongoing
pathological processes were found in many patients.
The frequency of epididymal cysts in our patients
corresponded with those in foreign reports, and hy-
drocele and varicocele were more common [27-29].
Furthermore, similar to other specialists, we did not
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Testicular microlithiasis

The risk factors are as follows: bilate-
ral TM, male infertility associated with

spermatogenesis impairment, testicular >'
hypoplasia, cryptorchidism, history
of surgery for cryptorchidism, or testicular
neoplasm

Testicular biopsy Refuse testicular biopsy

Carcinoma in situ was found Carcinoma in situ was not found

+ Up to age 50 years: scrotal ultraso-
nography, urologist consultation

+ After age 50 years: self-examination

Self-examination

Semen cryopreservation.
Treatment and follow-up by
oncourologist

Signs of neoplasm Self-examination

Fig. 2. Algorithm for diagnosis and treatment of patients with testicular microlithasis
Puc. 2. AropuT™ IMarHOCTHKY U JIeY€HHsI ALUEHTOB C TECTHKYJISIPHBIM MUKPOJIUTHA30M

find significant difference in TM incidence in men
with these conditions.

Additionally, despite the binding regulatory acts
of the Ministry of Health of the Russian Federation,
which recommends examination at 3-6 months to
identify the causes of male and female infertility, to
treat them for 9-12 months if appropriate indica-
tions are identified, and to send them for treatment
using assisted reproductive technologies in the ab-
sence of pregnancy, we found that many patients re-
ferred to our International Center for Reproductive
Medicine much later. It appears clear that urologists,
obstetrician-gynecologists, and general practitio-
ners should continue to educate the public and other
medical professionals, emphasizing the importance
of a woman’s age and the length of the infertility pe-
riod among the factors determining the success of
treatment.

CONCLUSION

Thus, our study confirms the current state of the
high prevalence of TM in infertile men, the appro-
priateness of scrotal ultrasonography for male infer-
tility to detect TM and, if detected, the need to be

aware of cancer risk. Our algorithm of diagnosis and
treatment of men with TM consistent with expecta-
tions of Russian patients is aimed at increasing the
likelihood of early detection of testicular malignan-
cies and successful treatment while maintaining the
prospects for reproductive function.
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