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Context (Background): While the semen analysis appears to be the cornerstone 
in the evaluation of male fertility, the testicular size is a cheap, easy, and 
convenient to measure yet an ignored parameter for predicting the same. There 
is insufficient literature for identifying the testicular size cutoff among the Indian 
men. Aims: The study is aimed to correlate between the testicular volume and 
length with exocrine testicular function and to set a cutoff size for infertility in 
Indian men. Settings and Design: The study examined 354 cases over a period 
of 2 years. The cases comprised 258 men presenting with infertility as well as 
96 fertile men as control. Materials and Methods: All the patients had their 
testes examined using Seager’s calipers and Prader’s orchidometer, infertile men 
had their semen analysis. Statistical Analysis: SPSS software and Chi‑square 
test were applied, keeping P < 0.05 statistically significant. Results: The mean 
testicular volume and length in azoospermic patients were 10.3 ml and 2.4 cm, 
respectively, whereas in oligoasthenospermic patients they were 13.2 ml and 
3.2 cm, respectively. The mean testicular volume, length among cases, and controls 
were 12.6 ml, 3.2 cm, 18.3 ml and 3.81 cm, respectively. Conclusion: Testicular 
size correlates significantly with severity of exocrine and endocrine functions. 
The testicular volume and length average for predicting infertility among Indian 
men should be 18 ml and 3.8 cm, respectively, unlike the international standards 
of 20 ml and 4.6 cm.
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assessment of testicular size is important, as atypical 
dimensions have been reported to be present in as many as 
64% of men with infertility.[4] However, racial variations 
in testicular size do exist. The minimum testicular size 
that is associated with normal spermatogenic function 
among Indian men is yet to be clearly defined. This 
is a prospective study that was done to determine the 
mean testicular size among fertile Indian men, and the 
relationship between testicular size measured using 
Seager’s calipers and Prader’s orchidometer in Indian 
men and their sperm production.

Introduction

Infertility refers to the failure to achieve clinical 
pregnancy after 12 or more months of regular 

unprotected sexual intercourse.[1] Male infertility is 
commonly due to deficiencies in the semen parameters. 
Male infertility contributes to approximately 50% of 
infertility cases.[1,2] Production of mature sperms is the 
function of testes. Seminiferous tubules which constitute 
over 80% of testicular size are responsible for the same.[3] 
Hence, testicular size has been associated with testicular 
function. Evaluation of male infertility has included 
clinical examination, semen analysis, ultrasonography, 
vasography, and testicular biopsy.[2] The measurement 
of testicular size is simple, quick, and noninvasive. The 
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Materials and Methods
The study was conducted at our center, a tertiary 
medical institution. The study was done over a period 
of 2 years (September 2017–September 2019) in 
which 258 patients diagnosed with male infertility 
were studied. Institutional Ethics Committee clearance 
was obtained. Inclusion criteria for infertile patients 
were aged between 21 and 45 years seeking treatment 
for primary infertility.[5] Ninety‑six individuals with 
apparently normal fertility were recruited from among 
the hospital patients with unrelated problems for 
comparison. The main inclusion criteria for the fertile 
individuals were the absence of any history of fertility 
challenge and history of impregnation of sexual partner 
within the past 2 years. All patients and controls were 
between the age group of 21–45 years. Approval for 
the study was granted by the ethics committee, and the 
informed consent was obtained from all patients. The 
testicular size was measured using Prader’s orchidometer 
and Seager’s calipers. The semen was collected after a 
3–4 days abstinence by masturbation, processed, and 
analyzed using the WHO criteria.[6] Two reports of 
semen analysis at least 1 week apart were taken. The 
results were analyzed, and statistical evaluation was 
done using the  SPSS software. P < 0.05 was considered 
statistically significant.

Results
A total of 352 men were prospectively evaluated 
between September 2017 and September 2019. Of 
the infertile group, 186 men were oligospermic and 
72 were azoospermic. There was no statistically 
significant difference between the age distributions of 
the two groups. The mean testicular volume and length 
in azoospermic patients were 10.3 ml and 2.4 cm, 
respectively, whereas in oligoasthenospermic patients 
they were 12.2 ml and 3.2 cm, respectively. (P = 0.04 
volume) (P = 0.005 length) The mean testicular volume, 
length among cases and controls were 12.6 ml and 
3.2 cm, 18.35 ml and 3.81 cm, respectively (P = 0.02 
length) (P = 0.001 volume). The testicular volume 
and length correlate significantly with a sperm 
density (P = 0.02 and 0.04, respectively).

Discussion
Semen analysis is a chief component in the assessment 
of male fertility. Over the past few decades, there 
have been reports to suggest decreased human semen 
quality (defined as sperm density) in the general 
population.[7] In this study, most of the cases and 
controls were in the 30–39 years of age group. This is to 
be expected since patients in the reproductive age group 

are the ones that tend to present to the fertility clinic. We 
have observed in our study that mean testicular length 
and volume among controls, that is, fertile individuals 
were 3.81 cm and 18.35 ml, respectively, which is lesser 
than the average described for the Western counterparts, 
that is, 4.6 cm[8] and 20 ml,[9] respectively.[3,10] This was 
significantly higher than the average testicular volume 
and length of 12.6 ml and 3.2cm in subfertile men. 
This is consistent with the reports of other authors that 
have documented lower testicular volumes in men with 
infertility and oligospermia.[3,5,10,11]

Testicular size is also an indicator of the severity of 
infertility. We have observed that sperm counts are 
directly proportionate to testicular volume and length 
with statistical significance.

This study had some limitations. Fertility was only 
assumed in most of the control group based on the 
history alone, thereby making an accurate comparison 
of volume and degree of spermatogenesis between 
the two groups impossible. Other workers have tried 
to exclude patients with pathologies thought to affect 
spermatogenesis from their study.[12,13] We, however, feel 
that this is practically impossible, as not all the factors 
affecting testicular function are known.

Sakamoto in Japan in an assessment of 397 infertile 
patients using USS reported that patients with  TTV of 
20 ml (or mean 10 ml) or more had normal sperm 
parameters.[13] They also reported a TTV below 
15 ml (MTV – 7.5 ml) as indicative of severe 
oligospermia (<5 × 106 ml–1). Racial differences may 
also account for the conflicting results as blacks are 
known to have bigger testes than Asians.[2] More 
recently, Condorelli also found reduced semen 
parameters in patients with MTV of <12 ml.[14] Studies 
done on testicular sizes in infertile men worldwide 
have shown a similar correlation with exocrine[3,4] and 
endocrine functions.[1,2]

Conclusion
Testicular size correlates significantly with sperm density 
among fertile and infertile men. The testicular volume 
and length average for predicting infertility among 
Indian men should be 18 ml and 3.8 cm, respectively, 
unlike the international standards of 20 ml and 4.6 cm. 
Hence, testicular size measurement is an important 
parameter in the initial evaluation of male infertility.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.



Bellurkar, et al.: Testicular size in Indian males

116 Journal of Human Reproductive Sciences ¦ Volume 13 ¦ Issue 2 ¦ April-June 2020

References
1. International Committee for Monitoring Assisted Reproductive 

Technology (ICMART) and the World Health Organization 
(WHO) revised glossary of ART terminology, 2009* Zegers‑
Hochschild, F. et al.Fertility and Sterility, Volume 92, Issue 5, 
152 ‑1524.

2. Bruno B, Villa S.F, Properzi G., Martini M, Fabbrini A.  
Hormonal and Seminal Parameters in Infertile Men. Andrologia, 
1986;18: 595‑600. doi:10.1111/j.1439‑0272.1986.tb01837.x.

3. Men KH, Tijani BO, Oyendeb GO, Awosanyab RW, Ojewola AO. 
Assessment of testicular volume: A comparison of fertile and 
sub‑fertile West African. Yusuf Afr J Urol 2014;20:136‑10.

4. Nashan D, Behre HM, Grunert JH, Nieschlag E. Diagnostic value 
of scrotal sonography in infertile men: Report on 658 cases. 
Andrologia 1990;22:387‑95.

5. WHO Laboratory Manual for the Examination of Human Semen 
and Sperm Cervical Mucus Interaction. 4th ed. May 1999.

6. Schurich M, Aigner F, Frauscher F, Pallwein L. The role of 
ultrasound in the assessment of male infertility. Eur J Obstet 
Gynecol Reprod Biol 2009;144S: 192‑8.

7. Auger J, Kunstmann JM, Czyglik F, Jouannet P. Decline in 
semen quality among fertile men in Paris during the past 
20 years. N Engl J Med 1995;332:327‑8.

8. Kondoh N, Meguro N, Matsumiya K, Namiki M, Kiyohara H, 
Okuyama A. Significance of subclinical varicocele detected by 
scrotal sonography in male infertility: A preliminary report. 
J Urol 1993;150:1158‑60.

9. Qublah H, Al‑Okoor K, Al‑Ghoweri AS, Abu‑Kumar A. 
Sonographic spectrum of scrotal abnormalities in infertile men. 
J Clin Ultrasound 2007;38:437‑41.

10. Kim ED, Lipshultz LI. Role of ultrasound in the assessment of 
male infertility. J Clin Ultrasound 1996;24:437‑53.

11. Gordon SJ, Otite U, Maheshkumar P, Cannon P, Nargund VH. 
The use of scrotal ultrasonography in male infertility. BJU Int 
2001;87:417‑20.

12. Sakamoto H, Saito K, Ogawa Y, Yoshida H. Testicular Volume 
measurements using Prader orchidometer versus ultrasonography 
in patients with infertility. Urology 2007;69:158‑62.

13. Sakamoto H, Ogawa Y, Yoshida H. Relationship between 
testicular volume and testicular function: Comparison of the 
Prader orchidometric and ultrasonographic measurements in 
patients with infertility. Asian J Androl 2008;10:319‑24.

14. Condorelli R, Calogero AE, La Vignera S. Relationship between 
Testicular Volume and Conventional or Nonconventional 
Sperm Parameters. Int J Endocrinol. 2013;2013:145792. doi: 
10.1155/2013/145792. Epub 2013 Sep 5. PMID: 24089610; 
PMCID: PMC3780703..


