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The obesity paradox in varicocele – is the protective effect real?
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COMMENT
Varicocele is a common vascular abnormality resulting from the enlargement of the pampiniform venous plexus (1). The condition is found in 15-20% of the male adult population and increases
the infertility risk (2, 3). Up to 40% of men complaining of infertility have a varicocele detected during
investigation. Its urological relevance relates primarily to its potential treatment by surgery, which may
restore or improve fertility, thus allowing couples to achieve natural conception or increased success
rates when using assisted conception (4-7).
The classical teaching is that varicocele is more common in young men who are taller and thinner. Studies looking at body habitus and varicocele seem to indicate that the condition is more common
in men with lower body mass index (BMI). Some evidence also indicates that the lower prevalence of
varicocele in obese men is independent of physical examination due to the inverse relationship between
BMI and varicocele diagnosed by ultrasound (8). However, there is still a large cohort of overweight/
obese men who suffer from this condition (8).
A recent systematic review and meta-analysis investigated the association between BMI and
varicocele. In their study, Xiao-Bin and co-workers (9) summarized the data of eleven case-control and
cross-sectional studies, including over one million men, and concluded that being overweight or obese
lower the varicocele risk, whereas underweight increases it. The decreased risk of having a varicocele was
evident and consistent among obese men; however, the effect was more equivocal among overweight
men as in five of the included studies, the odds ratio 95% confidence interval crossed 1. By contrast,
there was an increased risk of varicocele among underweight men, although the largest study included
in the authors meta-analysis failed to confirm the relationship.
The authors discussed two possible theories to explain their findings. First, the ‘protective’ effect
of adipose tissue deposited between the aorta and the superior mesenteric artery, which would avoid the
‘nutcracker’ phenomenon. Second, the operator bias related to varicocele diagnosis by physical examination. Although the authors favor the first hypothesis, it remains to be elucidated whether the excess
retroperitoneal fat tissue would indeed deposit in that spot and confer protection. Noteworthy, one study
evaluating spermatic vein diameter (SVD) reported a positive association between left spermatic vein
diameter and BMI when the examinations were carried out in the supine position. The authors speculated that the increase in abdominal pressure in supine could be related to central fat deposition.8 Along
these lines, although the real prevalence of varicocele caused by the nutcracker phenomenon is unknown
(10), it is unlikely to be too frequent or even counterpartyed by adipose tissue location; otherwise, the
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recurrence rates after the gold-standard microsurgical varicocele repair would be much higher than
reported (11).
On the other hand, what every urologist
with expertise in male infertility does know is that
obesity may affect the ability to make the varicocele diagnosis accurately using physical examination alone. Not only that, but there is a remarkable
inter-operator variation in varicocele diagnosis by
physical examination (12). In a recent study involving 78 patients, we found that the specificity and
positive predictive value of physical examination
were higher among experienced (male infertility
experts) than in-training urologists (82.0% and
81.1% versus 67.2% and 70.6%). Moreover, agreements on varicocele diagnosis (k: 0.625 versus
0.517) and grading (k: 0.548 versus 0.418) by physical examination were higher among experienced
than non-experienced urologists. Our findings underline the limitations of physical examination on
varicocele diagnosis. Thus, we advocate that physical examination should be followed by CDU to
decrease the number of false positives and increase the diagnostic accuracy of varicocele diagnosis, as recommended by the European Association
of Urology male infertility guidelines. We feel the
clinical utility of the latter is paramount during
the work-up of the obese infertile men.
Xiao-Bin and co-workers correctly caution
that their findings concern an association rather
than a causal relationship. Their meta-analysis did
not account for critical confounders such as ope-

rator-dependent diagnosis expertise, patient selection criteria, and whether varicocele was diagnosed by physical examination, Doppler ultrasound,
or both. These factors are important confounders
to control for, as in some studies the association
between varicocele and BMI was not confirmed
(13). Therefore, their findings may be attributed
to the difficulties in performing PE for varicocele
diagnosis in obese and underweight men.
Lastly, obesity is a disease that plagues modern society, making it unlikely that it may confer
protection for any medical condition (14). With
regards to obesity and male reproductive health,
mounting evidence supports the notion that obesity has an adverse impact on male infertility, via
a variety of pathophysiologic mechanisms, including HPG axis changes, adipokines, inflammation
and oxidative stress, increased scrotal temperature, as well as genetic and epigenetic alterations
(15). These effects ultimately result in abnormalities on conventional and advanced semen parameters, such as sperm DNA fragmentation (16,
17). Therefore, it is sound to consider that the adverse effect of obesity on male fertility can easily
offset any arguably protective effect of obesity on
varicocele risk.

CONFLICT OF INTEREST
Sandro C. Esteves declares the receipt of
unrestricted research grants and lecture fees from
Merck outside the submitted work.
Marcello S. Cocuzza has nothing to disclose.

REFERENCES
1.
2.

3.
4.

5.

Marte A. The history of varicocele: from antiquity to the
modern ERA. Int Braz J Urol. 2018;44:563-76.
Santana VP, James ER, Miranda-Furtado CL, Souza MF,
Pompeu CP, Esteves SC, et al. Differential DNA methylation
pattern and sperm quality in men with varicocele. Fertil
Steril. 20201:S0015-028230403-9.
Roque M, Esteves SC. Effect of varicocele repair on sperm DNA
fragmentation: a review. Int Urol Nephrol. 2018;50:583-603.
Tiseo BC, Esteves SC, Cocuzza MS. Summary evidence on
the effects of varicocele treatment to improve natural fertility
in subfertile men. Asian J Androl. 2016;18:239-45.

6.

7.

21

Agarwal A, Sharma R, Harlev A, Esteves SC. Effect of
varicocele on semen characteristics according to the new
2010 World Health Organization criteria: a systematic review
and meta-analysis. Asian J Androl. 2016;18:163-70.
Esteves SC, Roque M, Agarwal A. Outcome of assisted
reproductive technology in men with treated and untreated
varicocele: systematic review and meta-analysis. Asian J
Androl. 2016;18:254-8.
Esteves SC, Oliveira FV, Bertolla RP. Clinical outcome of
intracytoplasmic sperm injection in infertile men with treated
and untreated clinical varicocele. J Urol. 2010;184:1442-6.

IBJU | EDITORIAL COMMENT

13. Yamacake KG, Cocuzza M, Torricelli FC, Tiseo BC, Frati
R, Freire GC, et al. Impact of body mass index, age and
varicocele on reproductive hormone profile from elderly
men. Int Braz J Urol. 2016;42:365-72.
14. Braun N, Gomes F, Schütz P. The obesity paradox” in
disease--is the protective effect of obesity true? Swiss Med
Wkly. 2015;145:w14265.
15. Mintziori G, Nigdelis MP, Mathew H, Mousiolis A, Goulis DG,
Mantzoros CS. The effect of excess body fat on female and
male reproduction. Metabolism. 2020;107:154193.
16. Campbell JM, McPherson NO. Influence of increased paternal
BMI on pregnancy and child health outcomes independent
of maternal effects: A systematic review and meta-analysis.
Obes Res Clin Pract. 2019;13:511-21.
17. Leisegang K, Sengupta P, Agarwal A, Henkel R. Obesity and
male infertility: Mechanisms and management. Andrologia.
2020:e13617.

8.

Najari BB, Katz MJ, Schulster ML, Lee DJ, Li PS, Goldstein
M. Increased Body Mass Index in Men With Varicocele Is
Associated With Larger Spermatic Vein Diameters When
Supine. Urology. 2016:40-4.
9. Xiao-Bin G, Fang-Lei W, Hui X, Cheng Y, Zhi-Xuan C, ZhiPeng H, et al. The association between body mass index and
varicocele: A meta-analysis. Int Braz J Urol. 2021;47:8-19.
10. Korkes F, Silveira M, Neves-Neto OC, Brandao LF, TobiasMachado M, Wolosker N, et al. Nutcracker Syndrome:
laparoscopic external stenting of the renal vein (the shield
technique). Int Braz J Urol. 2017;43:373.
11. Cho CL, Ho KL, Chan WK, Chu RW, Law IC. Use of
indocyanine green angiography in microsurgical subinguinal
varicocelectomy - lessons learned from our initial experience.
Int Braz J Urol. 2017;43:974-9.
12. Cocuzza MS, Tiseo BC, Srougi V, Wood GJA, Cardoso JPGF,
Esteves SC, Srougi M. Diagnostic accuracy of physical
examination compared with color Doppler ultrasound in the
determination of varicocele diagnosis and grading: Impact of
urologists’ experience. Andrology. 2020;8:1160-6.

ARTICLE INFO
Esteves SC
https://orcid.org/0000-0002-1313-9680

Int Braz J Urol. 2021; 47: 20-22

_____________________
Submitted for publication:
August 01, 2020
_____________________
Accepted:
August 10, 2020

Sandro C. Esteves, MD, PhD
ANDROFERT,
Andrology and Human Reproduction Clinic
Campinas, SP, Brasil
E-mail: s.esteves@androfert.com.br

22

