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Case Report

Testicular microlithiasis in two dogs
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Abstract

Testicular microliths are small areas of calcification in testicular tissue, identified ultrasonographically as diffuse, punctate, nonshadowing, and hyperechoic foci. Poor semen quality is associated with increasing numbers of testicular microliths in humans. There is much less description of this phenomenon in animals; we are describing 2 dogs that had microlithiasis.
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Background

Testicular microlithiasis (TM) is well described in the human medical literature but is rarely described in the veterinary literature. These small calcified areas within the testicular parenchyma are described ultrasonographically as diffuse, punctate, and nonshadowing hyperechoic foci, generally of uniform size, throughout the testicular parenchyma.1 In humans, this is further differentiated into classic TM (> 5 microliths in at least 1 ultrasound image) and limited TM (< 5 microliths on all images).2 There is a great body of literature evaluating associations between testicular microlithiasis and reproductive disease in men, with greatest focus on possible associations with testicular neoplasia and with infertility. Some studies evaluated TM in domestic and wild hoof stock in relation to semen quality.3–5 We are not aware of any reports of testicular microlithiasis in dogs.

Case presentation

Case 1: A 3½ year, intact male Treeing Walker Coonhound, was presented for ultrasonographic evaluation of the abdomen and testes due to weight loss and polyphagia in July of 2021. Semen had not been evaluated, but the dog had sired a litter in 2020. Left testis appeared normal and had a coarse medium echogenicity throughout; right testis contained hyperechoic foci that were slightly larger than typical testicular microliths observed in human beings but were identical to TM in all other aspects (Figure 1). Other findings on abdominal ultrasonography included a complex cystic structure in the right kidney. Ultrasonography of the testes was repeated in October of 2021 and July of 2022, with no changes noted from the original ultrasonography. In October of 2022, the dog was castrated, due to concern about testicular microlithiasis, a couple of episodes of prostatitis, and retirement from breeding. Right testis was submitted for histopathology; 2 discrete and relatively small foci of intratubular mineralization accompanied by surrounding fibrosis were noted. In these foci, aggregates of fragmented basophilic material, interpreted to represent mineralization, were present within shrunken seminiferous tubules surrounded by a moderate amount of fibrosis (Figures 2–4) without associated inflammation.

Figure 1.Testicular ultrasonographic image of Case 1
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Figure 2.Testicular histopathology (low magnification) of Case 1
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Figure 3.Testicular histopathology (medium magnification) of Case 1

[image: CT-17-13050-F3.jpg]



Figure 4.Testicular histopathology (high magnification) of Case 1
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Case 2: A 3½ year, intact male Rottweiler with a history of prostate disease was presented for ultrasonographic evaluation in February of 2022. Testes were judged to be somewhat small and bilateral testicular microlithiasis was identified (Figures 5 and 6). Breeding soundness examination was performed in January of 2023. Abnormalities noted on general physical examination were mild dental disease and a grade III/VI cardiac murmur. Both testes were small, with an estimate of them being half the size expected for a dog of this breed and size. Semen was collected by manual ejaculation with no teaser female dog present but with exposure to estrous dog vaginal swabs. Libido was high; 4.5 ml of semen was collected and that was azoospermic. Semen alkaline phosphatase concentrations suggested incomplete ejaculation despite good libido and normal erection and reproductive behavior. Dog was castrated and testes were submitted for histopathology in April 2023. Both testes contained widely scattered foci (Figures 7 and 8; blue arrows) of intratubular mineralization (500 µm in maximal diameter with < 200 µm in diameter) without associated inflammation. Outside of these mineralized areas, there were rare small interstitial infiltrates of lymphocytes and plasma cells and rare individual atrophied seminiferous tubules.

Figure 5.Left testicular ultrasonographic image of Case 2
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Figure 6.Right testicular ultrasonographic image of Case 2
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Figure 7.Testicular histopathology (low magnification) of Case 2
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Figure 8.Testicular histopathology (high magnification) of Case 2
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Discussion

There is debate in the human literature regarding the impact of TM. Although there are reports of increased risk of testicular neoplasia in men with TM, it does not appear that TM is an independent risk factor for testicular neoplasia.6–10 However, because TM apparently can act as a marker for other risk factors for testicular neoplasia, it is recommended that men with an incidental finding of TM be reevaluated by ultrasonography every 6-12 months to screen for testicular neoplasia.11,12 Testicular neoplasia in humans is more common in young men and is an aggressive, malignant tumor, whereas testicular neoplasia in dogs is more common in middle-aged and older dogs and is generally a more benign neoplasm that can be cured with castration. Because of the difference in tumor biology and lack of evidence in the human literature of TM as an independent risk factor for TM, it is difficult to argue for the value of repeated ultrasonographic evaluation of the testes in dogs with TM.

The other concern associated in men with TM that is described in the literature is poor semen quality, associated with subfertility or infertility. Semen parameters altered with TM in men include decreased sperm concentration, decreased percentage total motility, and decreased percentage progressive motility.1,13,14 Semen quality is negatively correlated with number of microliths in men.14 Our 2 cases had very different histories and outcomes; 1 dog had unilateral and the other bilateral microlithiasis. Future reports with associated semen evaluations and histopathology are required to permit correlation of extent of TM with fertility in male dogs.

Reports in cattle and elands support the above findings. In a study of 77 bulls (Bos indicus, Bos taurus, and crosses of these breeds), ~ 25% of the animals had some degree of TM and these animals had lower sperm concentration and percentage motility.3 In a report of 3 water buffalo bulls, 1 had TM whose semen quality was not reported.4 A survey of 24 eland in a wildlife park demonstrated histopathological evidence of TM and abnormal spermatogenesis in all animals, with evidence to suggest this was associated with environmental pollutants including phenols that are estrogenic.5 Another species reported to have TM include is a cynomolgus monkey; this was an incidental finding at necropsy in a control animal in a toxicology study.15

Evaluation by histopathology of testes from men with TM had changes similar to dogs in this case study. Microliths are foci of calcification with a precipitate of a glycogen-protein matrix associated with the basement membrane of seminiferous tubules.1 Cause of mineralized foci formation is not well described in humans or most other species. In men, no correlation has been demonstrated between development of TM and demographics, socioeconomic characteristics, or concurrent sexually transmitted disease.16 In mice with genetic alterations forming populations of cryptorchidic mice, hypogonadal mice, and mice lacking androgen receptors on Sertoli cells or throughout their body, TM developed most commonly in hypogonadal mice with or without androgen receptors, suggesting that lack of endocrine support and subsequent testicular degeneration may have a role.17 TM has been demonstrated to be more common in men with a history of testicular neoplasia or torsion of the spermatic cord that also could be associated with testicular degeneration.16 In men with TM, semen culture yielded nanobacteria in almost 60% of samples.18 Nanobacteria are the smallest known organisms with a cell wall and it is unknown whether they are living organisms as their minute size precludes them having all necessary organelles for replication. Rats injected with nanobacteria from men with TM demonstrated testicular calcification as observed in TM, possibly associated with particulate size of the nanobacteria providing a focus for mineralization.19

Prevalence of TM in humans varied from 1.4-8.1%;7,13,14 62% of 226 men with TM were classified as having the classic variant.13 Prevalence and extent of TM in veterinary species has only been reported in small populations and reported values likely are not reflective of true prevalence in a given species. It is possible that TM will be easier to diagnose going forward as the quality of ultrasound equipment available to veterinarians increases. To obtain the best images, the ultrasound transducer should be 8 MHz at a minimum. A linear transducer is best but one of the authors has identified these lesions with a curvilinear 8 MHz transducer. Because the lesions are very small, a higher frequency transducer best permits identification and may even capture small shadows thrown by the microliths in the testicular tissue. Appropriate transducers often are sold as the primary transducer used in small animal machines marketed at the time of this writing. Experience may be required to permit the operator to see these lesions; review by an ultrasonographer may be warranted for accuracy of diagnosis. In dogs, identification of TM should spur a semen evaluation and a conversation with the client about possible association of TM with subfertility or infertility. Regular recheck of the testes by ultrasonography probably is not warranted in dogs.

Learning points


	Testicular microlithiasis (TM) is accumulation of small foci of mineralization within the seminiferous tubules and is visible in ultrasonography

	In humans and hoof stock, individuals with TM are more likely to have poor semen quality, with a greater decrease in semen quality in individuals with more microliths

	Cause of microliths formation is not defined but it may be a consequence of testicular degeneration

	If TM is identified in dogs, owners should be made aware of a possible association with poor semen quality, and semen evaluation performed
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