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Infertility is the inability of a couple of reproductive age to have conception even after one year
without interruption of sexual activity. Young couples who are affected with infertility are 10-
15% worldwide and 40-60 % are males. Approximately 80 million people are facing this problem.
Azoospermiais the main presenting symptom of infertility. Various diseases such as varicocele,
orchitis, and trauma are the most common causes of infertility. Objective: To investigate the
effectiveness of scrotal ultrasonography in the diagnosis of causes of male infertility and to
checkthe sonographicfindings of the normal or pathological scrotum. Methods: Various search
engines were used to perform a systemic literature review. Google scholar, NCBI, PubMed, and
Medscape provide the articles for this systemic literature review. Male infertility, ultrasound, and
causes are the main keywords that are used for searching articles related to this topic. Results:
45 articles were reviewed and 40 were included in this systematic review. The main finding of
this review is that most of the infertile patients had azoospermia. The most common cause of
male infertility is a varicocele and other causes include hydrocele, epididymal-orchitis, cysts of
testes and epididymis, and trauma. For effective diagnosis and treatment of infertility
sonographic scrotal evaluation must be included. Conclusions: The conclusion of this review is
that measurement of the volume of testes and detection of varicocele by ultrasonography is
very helpful for the physician forassessment of causes of male infertility.

INTRODUCTION

Inability to conceive after one year of uninterrupted sexual
activity is described by the term infertility [1]. Primary and
secondary infertility are two main types of infertility [2]. A
couple who has never been capable to conceive is
categorized under the term primary infertility [3]. A couple
who have had at least one conception even though
terminated as abortion are categorized under the term
secondary infertility [4]. Various organs which may be
internal or external organs form the male reproductive
system and these organs work in coordinationandinavery
systematic way from production of sperms to transport of
sperms for fertilization [5, 6]. Prenatally, male sex organs
develop due to the testes of a fetus that secrete
testosterone [7]. At puberty, the male secondary sex
organs become functionally active [8]. The main organs

that are used for the transport of sperms from their site of
production to the site of fertilization include the
epididymis, vas deferens, ductus ejaculatory, and urethra
[9]. The nourishment of is done by seminal fluid which is
secreted by seminal vesicles, and glands including, the
bulbourethraland prostate gland(Figure 1)[10].
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Most infertile males have serious underlying medical
diseasesincludingadenomas of the pituitary gland, tumors
which hormonally active, cancer of different organs
(testes, liver, and kidneys), kidney failure, and cystic
fibrosis[6, 11]. Azoospermia has both obstructive and non-
obstructive causes [12]. Congenital or acquired disorders
of the hypothalamus or pituitary gland result in pre-
testicular causes of infertility [13]. Primary causes of male
infertility include chromosomal anomalies, Varicocele, and
cryptorchidism [14, 15]. Post-testicular causes include
cystic fibrosis, congenitally or acquired blocked duct
system, excessive use of cigarettes, oralcohol, retrograde
ejaculation, uncontrolled chemotherapy or radiation
therapy, and trauma [1]. The central main reproductive
systemorganis the testesand forassessment of testicular
function, scrotal ultrasound, transrectal ultrasonography
semen analysis, MRI, CT, vasography, and biopsy of the
testis, are performed [16, 17]. Ultrasonography of the
scrotumis anon-invasive procedure and harmless for both
patientandclinician[18]. For assessment of the function of
testes ultrasonography of scrotum has been standard
imaging modality [19]. Testicular atrophy which is linked
with varicocele, size, and position of testes is assessed
with the use of ultrasonography of the scrotum [20].
Ultrasonography of the scrotumisalsousedto evaluate the
volume of testes in the majority of infertile males [21].
Normal testes of the adult male are homogenous, oval-
shaped, and hypo-echoic and measurements range in 3x2-
4x3-5cmwith 12-19cc volume(Figure 2)[ 22, 23 ].
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Figure 2: Referential Values of Testicular Volume Measured

Globally, approximately 80 million people are affected by
infertility. The dysfunction of the reproductive system is
presented with asign of infertility[24]. 10-15 percent of the
young population of the world is affected by infertility
including 40-60% males [25]. Throughout the globe, the
prevalence, and causes of male infertility vary from place to
place, religion, and areas[26]. Couples who are facing this
disorder, inability to conceive, have compromised their
mental and emotional health, and are very depressed in
their daily lives [27]. On this planet, infertility poses threat
to the survival of humanity for a long duration [28]. This
systemic review enabled the physician to accurately
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diagnose the causes of male infertility.
METHODS

Google Scholar, PubMed, and NCBI are the search engines
that were used for this systematic review. Male infertility,
causes, and scrotal ultrasonography were the keywords
that were used for article searching from these search
engines. These keywords were used and articles with
unbiased searching were included in this systematic
review. Articles, with inclusion criteria of the population
especially males who were suffering from infertility, were
reviewed in this systematic review article. Full journal
articles were excluded. If raw data was not reported it was
used for summary statistics(Figure 3).
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Figure 3: CONSORT diagram to illustrate the inclusion and
exclusioncriteria

RESULTS

The literature review of 45articlesand 40 met the inclusion
criteria. It wasfound that azoospermiaisacommon finding
inmostinfertile males. Theincidence of male infertility was
higher in males with varicocele, hydrocele, orchitis, and a
history of trauma. Scrotal ultrasonographic evaluation was
found effective indiagnosing the cause of male infertility.

DISCUSSION

45 articles were reviewed and 40 were included in this
systematic review. The main finding of this review was that
most of the infertile patients had azoospermia. The most
common cause of male infertility was a varicocele and
other causes included hydrocele, epididymal-orchitis,
cysts of testes and epididymis, and trauma. For effective
diagnosis and treatment of infertility sonographic scrotal
evaluation must be included. Figure 4 shows Doppler
examination of twenty five years infertile man with
azoospermia.
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Figure 4: Twenty five years infertile man with azoospermia. A:
Multiple calculi within the SV and V; B: Bilateral echogenic calculi
impacted withinthe ejaculatory ducts(arrows)

The population of reproductive age experience infertility of
approximately 5-20 percent, with 40-60 percent of male
factor [29]. For evaluation of male infertility imaging
modalities are very effective, particularly for the
identification of obstructive causes of infertility. For
accurate diagnosis and treatment of infertile patients
scrotal and doppler ultrasonographic findings are very
helpful for clinicians [17, 23]. It is just a myth that females
are responsible for infertility, male infertility is very
complicated and its diagnosis is very complex, various
health problemsare related male infertility. Extra testicular
varicocele is the most common pathology that was seenin
infertile males. Reports in the literature described
varicocele as the most commonly detected disease in
infertile males during ultrasonographic evaluation and its
prevalence is 20-49 % in all infertile male [30, 31]. In
comparison of primary to secondary infertility there is an
apparent difference in testicular volume, sperm count, and
FSH. A positive statistical correlation between sperm
count and volume of testes and a negative statistical
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correlation between FSH and volume of testes is observed
[32, 33, 17]. Most infertile male patients had azoospermia,
most of them are workers. Hydrocele, chronic epididymal-
orchitis, microlithiasis, and calcifications are other
sonographic findings that are detected by ultrasono-
graphic examination [11, 34]. Dilatation of pampiniform
plexus is seen in the case of varicocele on greyscale and
flow reversal in Doppler evaluation. Doppler examination is
very helpful in grading the degree of flow reversal in
varicocele(Figure5)[ 35, 36].

Figure 5: Typical ultrasound appearance of a left-sided grade 3
varicocele

Hydrocele is the second most common cause of male
infertility and sonographically presented as an anechoic
fluid collection. On Doppler examination, hydrocele
presentedasavascular(Figure 8)[ 37, 38].

Figure 6: Right testis surrounded by right-sided septated
hydrocele with Microlithiasis measuring9.9x6.5x6.7cm

Hypoechoic testes and epididymis enlargement is seen in
the case of orchitis and epididymis respectively on
greyscale and Doppler examination blood flow is increased
[39]. On greyscale microlithiasis appear as Hyperechoic
foci with a small diameter of 1-3mm within the parenchyma
of testes distributed very uniformly. Anechoic structure
with posterior acoustic enhancement is visualized in an
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epididymal or testicular cyst whichis well-circumscribedin
shape[39-41].

CONCLUSIONS

It was found that azoospermiais a common finding in most
infertile males. The incidence of male infertility was higher
in males with varicocele, hydrocele, orchitis, and a history
of trauma. Scrotal ultrasonographic evaluation was
effective in diagnosing the cause of male infertility.
Measurement of the volume of testes, size of testes, and
detection of varicocele by ultrasonography are very helpful
for the physician for assessment of causes of male
infertility. In conclusion, Scrotal US is a valuable tool in the
evaluation of infertile men.

Authors Contribution

Conceptualization: KB
Methodology: KB, NA
Formalanalysis: KB, NA
Writing-review and editing: KB, NA

Allauthorshave read and agreedto the published version of
the manuscript.

Conflicts of Interest
The authorsdeclare no conflict of interest.

Source of Funding

The authorsreceived no financial support for the research,
authorshipand/or publication of thisarticle.

Source of Funding

[11 Agarwal A, Baskaran S, Parekh N, Cho CL, Henkel R,
Vij S, et al. Male infertility. The Lancet. 2021 Jan;
397(10271): 319-33. doi: 10.1016/S0140-6736(20)3
2667-2.

[2] Sormunen T, Aanesen A, Fossum B, Karlgren K,
Westerbotn M. Infertility-related communication and
coping strategiesamong women affected by primary
or secondary infertility. Journal of Clinical Nursing.
2018 Jan; 27(1-2): e335-44. doi: 10.1111/jocn.13953.

[3] Jacobson MH, Chin HB, Mertens AC, Spencer JB,
Fotherqill A, Howards PP. “Research on infertility:
definition makes a difference” revisited. American
Journal of Epidemiology. 2018 Feb; 187(2): 337-46.
doi: 10.1093/aje/kwx240.

[4] MishraN,BhartiR, Mittal P, SuriJ, Pandey D. Retained
Intra-uterine Foetal Bones Resulting in Secondary
Infertility: A Case Report. Cureus. 2018 May; 10(5):
€2575.doi:10.7759/cureus.2575.

[5] Moore KL, Persaud TV, Torchia MG. The developing
human-e-book: clinically oriented embryology.
Elsevier Health Sciences; 2018.

[6] Behre HM. Male reproductive function. In: Van-Look

[16]

DOI: https://doi.org/10.54393/pbmj.v6i05.870

PFA, editors. Sexual and Reproductive Health: A
Public Health Perspective. Elsevier Health Sciences;
2008:12.doi:10.1016/B978-012373960-5.00474-3.
Sweeney MF, Hasan N, Soto AM, Sonnenschein C.
Environmental endocrine disruptors: effects on the
human male reproductive system. Reviews in
Endocrine and Metabolic Disorders. 2015 Dec; 16: 341-
57.d0i:10.1007/s11154-016-9337-4.

Rey RA, Campo SM, Ropelato MG, Bergada I.
Hormonal changes in childhood and puberty. In:
Kumanov P, Agarwal A, editors. Puberty: Physiology
and Abnormalities. Springer; 2016 Aug: 23-37. doi:
10.1007/978-3-319-32122-6_3.

Obukohwo OM, Kingsley NE, Rume RA, Victor E. The
Concept of Male Reproductive Anatomy. In: Wu W,
editors. Male Reproductive Anatomy. Intech Open;
20210ct: 3-34.doi:10.5772/intechopen.99742.
Jodar M, Soler-Ventura A, Oliva R, of Reproduction
MB, Development Research Group. Semen
proteomics and male infertility. Journal of
Proteomics. 2017 Jun; 162: 125-34. doi: 10.1016/j.j
prot.2016.08.018.

Abdelrahman MA. Diagnosis of Male Infertility using
Ultrasound (Doctoral dissertation, Sudan University
of scienceand Technology). 2017.

Kasak L and Laan M. Monogenic causes of non-
obstructive azoospermia: challenges, established
knowledge, limitations and perspectives. Human
Genetics. 2021Jan; 140(1): 135-54. doi: 10.1007/s0043
9-020-02112-y.

Dimitriadis F, Adonakis G, Kaponis A, Mamoulakis C,
Takenaka A, Sofikitis N. Pre-testicular, testicular,
and post-testicular causes of male infertility.
Endocrinology of the Testis and Male Reproduction.
2017 Aug; 1: 981-1027. doi: 10.1007/978-3-319-44441-
3_33.

Machen GL and Sandlow JI. Causes of male infertility.
In: Parekattil SJ, Esteves SC, Agarwal A, editors. Male
Infertility: Contemporary Clinical Approaches,
Andrology, ART and Antioxidants. Springer; 2020
Jan: 3-14.doi:10.1007/978-3-030-32300-4_1.
Sharma A, Minhas S, Dhillo WS, Jayasena CN. Male
infertility due to testicular disorders. The Journal of
Clinical Endocrinology & Metabolism. 2021 Feb;
106(2): e442-59. doi: 10.1210/clinem/dgaa781.
Jurewicz M and Gilbert BR. Imaging and angiography
in male factor infertility. Fertility and Sterility. 2016
Jun; 105(6): 1432-42. doi: 10.1016/j. fertnstert.
2016.04.009.

Mittal PK, Little B, Harri PA, Miller FH, Alexander LF,
Kalb B, et al. Role of imaging in the evaluation of male
infertility. Radiographics. 2017 May; 37(3): 837-54.



Bakhtawar K and Arshad N

(18]

(28]

Ultrasonography in Detection of Male Infertility

doi: 10.1148/rg.2017160125.

Sigrist RM, Liau J, El Kaffas A, Chammas MC,
Willmann JK. Ultrasound elastography: review of
techniques and clinical applications. Theranostics.
2017 Mar; 7(5): 1303. doi: 10.7150/thno.18650.
Parenti GC, FelettiF, Carnevale A, UccelliL, Giganti M.
Imaging of the scrotum: beyond sonography. Insights
into Imaging. 2018 Apr; 9: 137-48. doi:
10.1007/s13244-017-0592-z.

Lorenc T, Krupniewski L, Palczewski P, Gotebiowski
M. The value of ultrasonography in the diagnosis of
varicocele. Journal of Ultrasonography. 2016 Dec;
16(67): 359-70. doi: 10.15557/J0U.2016.0036.

Rocher L, Ramchandani P, Belfield J, Bertolotto M,
Derchi LE, Correas JM, et al. Incidentally detected
non-palpable testicular tumours in adults at scrotal
ultrasound: impact of radiological findings on
management Radiologic review and
recommendations of the ESUR scrotal imaging
subcommittee. European Radiology. 2016 Jul; 26:
2268-78.doi:10.1007/s00330-015-4059-7.

Macey MR, Owen RC, Ross SS, Coward RM. Best
practice in the diagnosis and treatment of varicocele
inchildrenand adolescents. Therapeutic Advancesin
Urology. 2018 Sep; 10(9): 273-82. doi: 10.1177/175628
7218783900.

Sihag P, Tandon A, Pal R, Jain BK, Bhatt S, Kaur S, et
al. Sonography in male infertility: a look beyond the
obvious. Journal of Ultrasound. 2018 Sep; 21: 265-76.
doi: 10.1007/s40477-018-0294-5.

Fainberg J and Kashanian JA. Recent advances in
understanding and managing male infertility.
F1000Research. 2019 May; 8: F1000 Faculty Rev-670.
doi: 10.12688/f1000research.17076.1.

Agarwal A, Mulgund A, Hamada A, Chyatte MR. A
unique view on male infertility around the globe.
Reproductive Biology and Endocrinology. 2015 Dec;
13(1): 1-9. doi: 10.1186/s12958-015-0032-1.
Purkayastha N and Sharma H. Prevalence and
potential determinants of primary infertility in India:
Evidence from Indian demographic health survey.
Clinical Epidemiology and Global Health. 2021 Jan; 9:
162-70.doi: 10.1016/j.cegh.2020.08.008.

Zurlo MC, Cattaneo Della Volta MF, Vallone F.
Predictors of quality of life and psychological health
ininfertile couples:the moderatingrole of duration of
infertility. Quality of Life Research. 2018 Apr; 27: 945-
54.d0i:10.1007/s11136-017-1781-4.

Aitken RJ. Not every sperm is sacred; a perspective
on male infertility. MHR: Basic Science of
Reproductive Medicine. 2018 Jun; 24(6): 287-98. doi:
10.1093/molehr/gay010.

[29]

[31]

[35]

[40]

DOI: https://doi.org/10.54393/pbmj.v6i05.870

Akash Kumar BY. Testicular Strain Elastography in
Fertile and Infertile Men-A Comparative Cross
Sectional study (Doctoral dissertation, Kilpauk
Medical College, Chennai). 2020.

Adesoji EA. Morphological Features of Testicular
Biopsies in Infertile Males at The University College
Hospital, Ibadan, Nigeria: A Retrospective Study
Between 1987 And 2012 (Dissertation, National
Postgraduate Medical College, Nigeria). 2015.
Available at: file:///C:/Users/CP/Downloads/1060-
Article %20Text-6694-1-10-20190415.pdf.

Nidhi G, Amod D, Suniti P. Variations in Testicular
Veins: An Anatomico-Clinical Review. Galore
International Journal of Health Sciences and
Research.2020 Apr; 5(2): 56-68.

AlLbony MA. Study of Male Infertility using
Ultrasonogaphy (Doctoral dissertation, Sudan
University of Science and Technology). 2018.
Ghuman N, Ramalingam M. Male infertility.
Obstetrics, Gynaecology & Reproductive Medicine.
2018 Jan; 28(1): 7-14. doi: 10.1016/j.0grm.2017.10.007.
Schlegel PN, Sigman M, Collura B, De Jonge CJ,
Eisenberg ML, Lamb DJ, et al. Diagnosis and
treatment of infertility in men: AUA/ASRM quideline
partl. The Journal of Urology. 2021Jan; 205(1): 36-43.
doi:10.1097/JU.0000000000001521.

Bagheri SM, Khajehasani F, Iraji H, Fatemi I. A novel
method for investigating the role of reflux patternin
color doppler ultrasound for grading of varicocele.
Scientific Reports. 2018 Apr; 8(1): 1-9. doi: 10.1038/s
41598-018-24890-2.

Bertolotto M, Freeman S, Richenberg J, Belfield J,
Dogra V, Huang DY, et al. Ultrasound evaluation of
varicoceles: systematic literature review and
rationale of the ESUR-SPIWG Guidelines and
Recommendations. Journal of Ultrasound. 2020
Dec;23:487-507.doi: 10.1007/s40477-020-00509-z.
Abdo AA. Study of Scrotal Sac Swelling by Ultrasound
(Doctoral dissertation, Sudan University of Science
and Technology). 2019.

Desai SD. Color doppler ultrasound in evaluation of
scrotal lesions. Journal of Evolution of Medical and
Dental Sciences. 2015 Nov; 4(94): 16002-7. doi:
10.14260/jemds/2015/2333.

Carneiro F, Teixeira TA, Bernardes FS, Pereira MS,
Milani G, Duarte-Neto AN, et al. Radiological patterns
of incidental epididymitis in mild-to-moderate
COVID-19 patients revealed by colour Doppler
ultrasound. Andrologia. 2021 May; 53(4): €13973. doi:
10.1111/and.13973.

Harvey CJ, Syed |, Malik Q. Adrenals, urinary tract,
testesand prostate. In: Rafiee H, editors. Chapman &



Bakhtawar K and Arshad N

[41]

Ultrasonography in Detection of Male Infertility

Nakielny's Aids to Radiological Differential Diagnosis.
Elsevier; 2019 Aug: 227.

Kuhn AL, Scortegagna E, Nowitzki KM, Kim YH.
Ultrasonography of the scrotum in adults.
Ultrasonography. 2016 Jul; 35(3): 180. doi: 10.14366/
usq.15075.

DOI: https://doi.org/10.54393/pbm;.v6i05.870



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

