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INTRODUCTION

The diagnostic workup of male infertility commonly includes scrotal ultrasound as an adjunct to physical examination. Testicular volume and morphology are readily evaluated; signs of testicular dysgeneses, such as heterogeneous echotexture and microcalcifications, and non-palpable focal testicular lesions can be identified. Additional sonographic findings include signs of spermatic obstruction, such as dilatation of the rete testis, enlarged epididymis, and absent vas deferens. In men with varicocele, the presence of venous reflux during Valsalva maneuver is assessed using Doppler (1).

The widespread use of ultrasound, combined with improved resolution of modern transducers, has led to increased detection of focal non-palpable testicular lesions. Their prevalence is higher by 20% in men with azoospermia compared with the general population (1, 2). Despite this, recent large cohort studies show that patients affected by Klinefelter syndrome (KS) are at no higher risk of testicular germ cell tumors than the general population (3, 4).

Typical sonographic features in KS men include small-volume testes with a coarse or nodular echotexture (Figure 1). In a single-center retrospective study, measurable nodules were observed in 42 out of 67 KS men. Five men presenting with one or more nodules measuring more than 3 mm in diameter were referred for surgery: All nodules were found to be benign Leydig cell tumors (LCT) at histopathology. About 18 men undergoing testicular biopsy combined with extraction of spermatozoa showed dominant Leydig cell hyperplasia, Sertoli cell involution, and seminiferous tubule degeneration (5).


[image: Figure 1]
FIGURE 1. Small-volume testis (2 ml) in a 36-year-old patient with KS, characterized by coarse background echotexture (A). A 4-mm hypoechoic lesion with markedly increased vascularity on color Doppler (B) was found to correspond to nodular Leydig cell hyperplasia on surgical biopsy.


Leydig and Sertoli cell tumors are the main solid lesions to be differentiated from germ cell tumors, both belonging to the family of sex cord-stromal tumors of the testis. LCT is the most frequent sex cord tumor, accounting for up to 3% of testicular tumors, and is benign in over 90% of cases. Small lesions typically have a slow, indolent course. Leydig cell hyperplasia is a benign condition that overlaps with LCT; it is commonly detected in cryptorchid testes and in KS. Unlike in LCT, Leydig cells are arranged in a more diffuse micronodular pattern within the testicular interstitium. Well-preserved or atrophic tubules can be observed among the hyperplastic nodules, a feature that is absent in LCT (6).

Leydig cell tumors are typically round, sharply defined hypoechoic lesions with homogeneous echotexture. They cannot be reliably differentiated from germ cell tumors purely based on morphological sonographic features. They have a characteristic Doppler appearance, consisting of moderate hypervascularity relative to the adjacent parenchyma (7).

The combined use of morphological ultrasound, color Doppler, contrast-enhanced ultrasound (CEUS), and real-time elastography, referred to as multiparametric ultrasound, has been explored in recent years to characterize non-palpable focal testicular lesions with promising results. Increased stiffness has been found on strain elastography in both malignant and benign neoplastic lesions, including LCT, whereas non-neoplastic lesions tend to be soft (8). On CEUS, neoplastic lesions show a more rapid wash-in and wash-out compared to non-neoplastic lesions and normal testicular parenchyma. Rapid contrast wash-out was a distinctive feature of malignant lesions in a prospective study by Isidori et al. (7), whereas delayed or synchronous wash-out relative to parenchyma was typical of benign lesions including LCT (7).

Optimum management of non-palpable focal testicular lesions is a matter of debate in the urological community. A lack of clinical and imaging parameters to distinguish benign from malignant lesions has led to overtreatment by means of radical orchidectomy. A systematic review by Giannarini et al. (9) reported on the safety of testis sparing surgery for all proven benign testicular neoplasms and for selected malignant tumors in solitary testes in combination with adjuvant radiotherapy. Increased use of ultrasound follow-up is also being adopted as an alternative to surgery (10). In a large single-center cohort of 120 infertile men with non-palpable testicular lesions <10 mm, Bieniek et al. (11) found most lesions to remain stable in size over a mean follow-up of 1.3 years; only 6 out of 18 men undergoing surgery for progressive lesions had malignant tumors at histopathology.



CONCLUSION

Indeterminate lesions of the testis are common sonographic findings in infertile men, including those affected by KS. Published data reflecting the experience of a few specialized centers show that most non-palpable lesions correspond to benign LCT; these lesions can be safely followed up or biopsied at the time of microsurgical sperm retrieval. Multiparametric ultrasound shows potential for improved lesion characterization and may assist in their management in future. Unnecessary surgery or prolonged imaging follow-up could be avoided in the presence of lesions with sonographic features favoring benignity; prompt organ sparing surgery could be directed to lesions with malignant features.



AUTHOR CONTRIBUTIONS

AP drafted the manuscript. DP edited the manuscript to its submitted form. All authors contributed to the article and approved the submitted version.



REFERENCES

 1. Jungwirth A, Giwercman A, Tournaye H, Diemer T, Kopa Z, Dohle G, et al. European Association of urology guidelines on male infertility: the 2012 update. Eur Urol. (2012) 62:324–32. doi: 10.1016/j.eururo.2012.04.048

 2. Eifler JB, King P, Schlegel PN. Incidental testicular lesions found during infertility evaluation are usually benign and may be managed conservatively. J Urol. (2008) 180:261–4. doi: 10.1016/j.juro.2008.03.021

 3. Swerdlow AJ, Schoemaker MJ, Higgins CD, Wright AF, Jacobs PA; UK Clinical Cytogenetics Group. Cancer Incidence and mortality in men with Klinefelter syndrome: a cohort study. JNCI J Natl Cancer Inst. (2005) 97:1204–10. doi: 10.1093/jnci/dji240

 4. Williams LA, Pankratz N, Lane J, Krailo M, Roesler M, Richardson M, et al. Klinefelter syndrome in males with germ cell tumors: a report from the Children's Oncology Group. Cancer. (2018) 124:3900–8. doi: 10.1002/cncr.31667

 5. Rocher L, Moya L, Correas JM, Mutuon P, Ferlicot S, Young J, et al. Testis ultrasound in Klinefelter syndrome infertile men: making the diagnosis and avoiding inappropriate management. Abdom Radiol. (2016) 41:1596–603. doi: 10.1007/s00261-016-0713-z

 6. Withey SJ, Horsfield CJ, Prezzi D. Multiparametric ultrasound of nonpalpable focal testicular lesions. Semin Ultrasound CT MRI. (2020) 41:402–8. doi: 10.1053/j.sult.2020.05.003

 7. Isidori AM, Pozza C, Gianfrilli D, Giannetta E, Lemma A, Pofi R, et al. Differential diagnosis of nonpalpable testicular lesions: qualitative and quantitative contrast-enhanced US of benign and malignant testicular tumors. Radiology. (2020) 273:606–18. doi: 10.1148/radiol.14132718

 8. Pozza C, Gianfrilli D, Fattorini G, Giannetta E, Barbagallo F, Nicolai E, et al. Diagnostic value of qualitative and strain ratio elastography in the differential diagnosis of non-palpable testicular lesions. Andrology. (2016) 4:1193–203. doi: 10.1111/andr.12260

 9. Giannarini G, Dieckmann KP, Albers P, Heidenreich A, Pizzocaro G. Organ-sparing surgery for adult testicular tumours: a systematic review of the literature. Eur Urol. (2010) 57:780–90. doi: 10.1016/j.eururo.2010.01.014

 10. Scandura G, Verrill C, Protheroe A, Joseph J, Ansell W, Sahdev A, et al. Incidentally detected testicular lesions <10 mm in diameter: can orchidectomy be avoided? BJU Int. (2018) 121:575–82. doi: 10.1111/bju.14056

 11. Bieniek JM, Juvet T, Margolis M, Grober ED, Lo KC, Jarvi KA. Prevalence and management of incidental small testicular masses discovered on ultrasonographic evaluation of male infertility. J Urol. (2017) 199:481–6. doi: 10.1016/j.juro.2017.08.004

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Potter and Prezzi. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Indeterminate Lesions of the Testis in Klinefelter Syndrome—Should We Be Concerned?



		Introduction



		Conclusion



		Author Contributions



		References

















OPS/images/cover.jpg
, frontiers
in Reproductive Health

Indeterminate Lesions of the Testis
in Klinefelter Syndrome—Should
We Be Concerned?





OPS/images/frph-03-629418-g001.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Reproductive Health





