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Introduction: 
Varicocele and male infertility are strongly connected entities. Conventional ultrasonography can facilitate the diagnosis and evaluate the effect on spermatogenesis, but its role is limited in terms of decision making. Elastography is a modern ultrasonographic modality which can assess the histological architecture of the tissues as a shift in stiffness or elasticity. Early results have shown a significant correlation between elastography parameters with grade and follicle stimulating hormone in infertile men with varicocele.

Aim: 
To review the role of elastography in the evaluation and decision-making of adult, infertile men with varicocele.

Material & Methods:  
A systematic review in Pubmed/Medline was performed according to Prisma Guidelines. No time restrictions were applied. We used the terms (Elastography) AND (Varicocele), (Stiffness) AND (Varicocele), (Elastography) AND (Male infertility) and an advanced search using the terms (ultrasound[Title/Abstract]) AND (varicocele[Title/Abstract]) was performed searching for additional results. Exclusion criteria were animal, adolescents, abstracts, and non-English language studies. The studies were selected based on reporting a) differences in stiffness/elasticity characteristics in varicocele-bearing and normal testicles, b) the correlation of elastography with varicocele grading, c) the correlation of elastography with parameters of spermatogenesis, d) the correlation of elastography with outcomes of varicocele treatment.

Results: 
In total, 453 articles were identified, and 11 eligible studies were selected for qualitative analysis. Several modalities were used (shear wave elastography, strain elastography, Quasistatic ultrasound elastography, acoustic radiation force impulse). Varicocele-bearing testicles have been found with significantly different stiffness and elasticity in comparison to normal and non-varicocele testicles, but this seems to be related to the clinical context. Although not in full agreement in all studies, elastography readings seem to be correlated with semen parameters (count, motility, and morphology) but the heterogeneity of the studies warrants cautious selection of the patients and the modality. Regarding grading, two studies showed conflicting results whereas most of the studies failed to demonstrate a significant correlation. In terms of varicocelectomy outcomes, shear wave elastography showed a significant correlation with the improvement in semen parameters, but the association with pregnancy rates is unknown. Finally, no studies were identified comparing elastography with other modalities.

Conclusions:
Elastography seems to be able to detect changes in the testicular architecture in varicocele-bearing testicles. Although the role of the modality in grading seems to be uncertain at best, elastography showed a meaningful correlation with spermatogenesis parameters. Importantly, in infertile men who are candidates for treatment, elastography readings could predict the improvement in semen parameters which is useful in terms of decision-making in infertile men with varicocele.

