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Background
Calcinosis cutis is a variety of skin calcium deposition 
diseases caused by the deposition of insoluble calcium 
salt crystals in human skin, manifesting as multiple local 
nodules in the skin [1]. According to its etiology, it can 
be divided into 5 subtypes: dystrophic calcification, 
metastatic calcification, idiopathic calcification, tumoral 
calcification, and calciphylaxis [2, 3]. Idiopathic scrotal 
calcinosis (ISC), which is an idiopathic calcinosis cutis, 
is characterized by multiple symptomless yellowish-
white nodules of varying sizes that occur particularly in 
the subcutaneous tissue of the scrotum of 20–40 years 
old males [4]. Although some studies have speculated 
that this may be caused by the abnormal calcification 
of epidermoid cysts, the contents of dilated exocrine 
ducts, or HPV infection, it remains unclear why and how 

BMC Urology

†Bo Liu and Gongquan Xu contributed equally to this work.

*Correspondence:
Ning Ning
15398092959@163.com
Qisheng Tang
tangqi1120@126.com
1Department of Human Anatomy, Histology and Embryology, Fourth 
Military Medical University, Xi’an 710032, China
2Department of Urology, Central Theater Air Force Hospital,  
Datong 037000, China
3Department of Urology, Tangdu Hospital, Fourth Military Medical 
University, Xi’an 710038, China
4Department of Obstetrics and Gynecology, Reproductive Medical 
Center, Tangdu Hospital, Fourth Military Medical University, Xi’an  
710038, China
5Department of Ultrasound Diagnostics, Tangdu Hospital, Fourth Military 
Medical University, Xi’an 710038, China
6Department of Pathology, Northwest Women’s and Children’s Hospital, 
Xi’an 710061, Shaanxi Province, China

Abstract
Background  Idiopathic scrotal calcinosis (ISC) is a manifestation of idiopathic calcinosis cutis, and its etiology is still 
unknown.

Case presentation  We report a 36-year-old patient manifested multiple gradually increasing yellowish-white scrotal 
nodules with occasional itching and stinging in the past 6 years and was successfully cured via surgical excision. 
The laboratory test combined with pathological analysis confirmed the diagnosis of ISC. Like pathological calcinosis 
in other soft tissues, a large amount of collagen fiber deposition was observed around the calcification nodule, 
suggesting that abnormal collagen fiber deposition might be an important factor leading to idiopathic calcinosis in 
the scrotum. Moreover, koilocytes, which indicate human papillomavirus (HPV) infection, were also detected around 
calcified nodules, indicating the potential pathogenic role of HPV infection in ISC.

Conclusions  Here, we report that ISC shows abnormal excessive deposition of collagen fibers around calcified 
nodules, which may be a vital factor contributing to the disease. Furthermore, combined with the literature review, a 
new pathogenic mechanism of ISC is proposed, and the site specificity of scrotal calcinosis is explained, providing a 
basis for further exploration of the pathogenic mechanism of ISC.
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calcinosis occurs specifically in the male scrotum [4–7]. 
In this case, our observations, especially the deposition 
of a large number of collagen fibers around the lesions, 
are described in detail, and by integrating the case and 
known relevant studies, we propose a new mechanism 
model of calcification in ISC, which might advance our 
understanding of ISC.

Case presentation
Here, we report the case of a 36-year-old man who was 
admitted to the Department of Urology with com-
plaints of multiple gradually increasing scrotal nodules 
with occasional itching and stinging in the past 6 years. 
These nodules were yellowish-white and firm, while the 
surfaces of some of the nodules were broken and exhibit 
chalky discharge (Fig. 1A). The abnormal appearance of 

these nodules strongly affected the patient’s sexual life 
and self-esteem. The patient denied any history of infec-
tion, trauma or inflammatory disease of the scrotum, 
including orchitis, epididymitis and others, and stated 
that he had never had parathyroid or metabolic diseases 
and no family history of similar diseases. Further labora-
tory tests revealed routine blood and urine tests, and the 
phosphorus, calcium, and uric acid levels were within 
the normal ranges. His blood parathyroid hormone level 
was also comparable to normal. Ultrasound of the scro-
tum showed multiple, varying-sized and hypoechoic 
nodules in the subcutaneous tissue of the scrotum, some 
of which were fused into a mass, and multiple punctate 
hyperechoic areas were observed within the hypoechoic 
areas, followed by a faint sound shadow (Fig.  1B). The 
sizes of the bilateral testicles, right epididymis and left 

Fig. 1  The clinical manifestations of the ISC patient. (A) A general photograph of the preoperative scrotum. The surface of the scrotum exhibited multiple, 
variable-sized and hard nodules with smooth, well-defined borders that partially fused into the mass, whereas the surfaces of some of the nodules were 
broken and released chalky discharge. (B) Ultrasound image of the scrotum. Several hypoechoic areas of different sizes could be detected in the subcu-
taneous region of the scrotum, while multiple punctate hyperechoic areas could be observed within the hypoechoic areas, followed by a faint sound 
shadow. The white asterisks represent these nodules. (C) A general photograph of the scrotum 9 months after the operation
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epididymis were normal. Preoperative routine examina-
tions including chest X-ray and electrocardiogram did 
not reveal any abnormalities. Then, the patient under-
went general anaesthesia for complete scrotal lesion 
resection. One week after the operation, the incision 
had healed well (Supplemental Fig. 1), and there was no 
abnormality or recurrence at the nine-month postop-
erative follow-up, which is still continuing (Fig. 1C). The 
self-esteem and quality of sexual life of the patient signifi-
cantly improved after the surgery.

The lesions were further examined by pathology. His-
topathological examination of the representative nodules 
revealed chronic inflammatory cell infiltration, mas-
sive calcification and multinucleated giant cell reactions 
around the nodules, all of which are in accordance with 
idiopathic scrotal calcinosis (Fig. 2A-B). Besides, we also 
observed large numbers of koilocytes around the nod-
ules, as shown in Fig.  2C, indicating that the potential 
HPV infection of ISC and HPV infection may contribute 
to the pathogenesis of ISC [5]. The HE staining results 
also showed abundant fibers which were stained red by 
Eosin dyes around the calcified nodules (Fig.  2D). Mas-
son staining was further used to detect the type of fibers 
around the lesions and the results testified the abundant 
fibrous tissues were collagen fibers (Fig.  3). The large 
number of collagens deposited around the lesions, sug-
gested that excessive collagen might be a vital pathogenic 
factor in ISC.

Discussion
Physiological calcification is a process in which ionized 
calcium (Ca2+) and PO4

3− are deposited in bones and 
teeth under a precise regulatory mechanism, whereas 
pathological calcification is the ectopic deposition of cal-
cium salts in the skin, blood vessels, joints, tumors, etc 
[3]. Collagen fibers, the major components of the extra-
cellular matrix, have been shown to not only function 
as scaffolds for calcium deposition but also play impor-
tant roles in vesicle-mediated microcalcification nucle-
ation and distribution during calcification [8]. It has 
been reported that increased expression of collagen I 
can facilitate the formation of vascular calcification [9]. 
In the process of atherosclerotic plaque formation, there 
is an intense fibrotic response and a large, disordered 
accumulation of collagen before calcification begins [10]. 
In this case, we observed excessive collagen deposition 
around the calcified nodules. The similar appearance of 
highly expressed collagen fibers in this ectopic calcino-
sis strongly suggests that collagen likely promotes calci-
fication in ISCs. Furthermore, the deposition of collagen 
fibers can also be a downstream manifestation of the for-
eign body reaction. To further clarify the role of collagen 
fibers in ISC, it is reasonable to utilize relevant inhibitors 
that target the inflammatory response of foreign body 
reaction or collagen fiber deposition to detect the effect 
on downstream calcinosis in the ISC model.

Scrotal calcinosis was first described by Lewinski in 
1883 but was first reported in 1970 by Shapiro et al. [11, 
12]. However, the reason for site-specific scrotal calcino-
sis in ISCs is unclear. It is known that in the process of 

Fig. 2  HE staining of the excised scrotum tissues. (A) Multiple and varying-sized calcified nodules are observed in the excised lesion of the scrotum. The 
dashed boxes are enlarged areas, and the black asterisks represent calcified nodules. The black arrowheads indicated the red stained fibrous tissue. (B) 
Enlarged area of dotted box 1 shown on the left. The foreign body reacting to giant cell (FBGC) labelled with a black arrow is detected around the calci-
fied nodules. (C) The enlarged area of dotted box 2 shown on the left. Koilocytes, which are characteristic of HPV infection, are labelled with black arrows 
surrounding calcified nodules. (D) The enlarged area of dotted box 3 shown on the left. The fibrous tissue which was stained red surrounding calcified 
nodules by the Eosin dyes are labelled with black arrowheads
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Fig. 4  Schematic representation of the proposed pathogenic mechanism of ISC. HPV infection and other microinjury are the initiated harmful stimuli that 
cause microinflammation in the scrotum. The highly abundant elastic fibers and smooth muscle cells (SMCs) in the scrotum provide a unique microenvi-
ronment for microcalcification formation through the release of elastin-derived peptides (EDPs) or transdifferentiation into osteoblast-like cells. The high 
expression of collagen fibers in the scrotum provides a vital scaffold and further promotes the aggregation of calcification

 

Fig. 3  Masson staining of the excised scrotum tissues. A large number of collagen fibers, which are stained blue, are detected around the calcified 
nodules
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calcification of vascular media, the transdifferentiation of 
smooth muscle cells into osteoblast-like cells and the fur-
ther secretion of microvesicles from these cells are cru-
cial in the process of microcalcification nucleation [3, 8, 
13]. In addition, the proteolytic degradation products of 
elastic fibers, elastin-derived peptides (EDPs), play a key 
role in the calcification of atherosclerosis by providing 
micronucleation sites. EDPs, as potent osteogenic fac-
tors, can upregulate the expression of key downstream 
osteogenic factors, such as α-SMA and Runx2, thereby 
promoting the osteogenic transdifferentiation of multiple 
cell types, such as mesenchymal stromal cells (MSCs), 
vascular smooth muscle cells (VSMCs), and myofibro-
blasts [14, 15]. Interestingly, compared with other body 
skin, highly abundant elastic fibers and smooth muscles 
are distinctive features of the scrotum, providing unique 
conditions and microenvironments for calcification, 
which could explain the site specificity of calcinosis in the 
scrotum. Moreover, ISC has been reported to be associ-
ated with HPV infection, and koilocytes, which indicate 
HPV infection around calcified nodules, were detected in 
this patient, further suggesting that microinflammation 
caused by HPV infection may be the driving force of cal-
cinosis. Further testing of the causal relationship between 
HPV and ISC in clinical practice and animal models is 
promising.

Currently, the most effective treatment for ISC is still 
complete surgical excision, but surgical resection also has 
the risk of large skin defects, wound infection, postopera-
tive residual disease or lesion recurrence. On the basis 
of the pathogenesis of ISC proposed in this paper, mul-
tiple aspects of ISC intervention might be effective. First, 
patients infected with HPV can receive active anti-HPV 
treatment to prevent local microinflammation in the 
scrotum. In addition, some drugs that have been proven 
to be effective in treating vascular calcification may also 
be effective for treating ISC, such as pyridoxine, SO2, 
and verapamil, which interfere with collagens and EDPs 
[16–18].

Conclusion
Here, we reported that there was excessive abnormal 
deposition of collagen fibers around calcified nodules in 
ISC, which might be the key factor causing this disease. 
Combined with the literature review, a new pathogenic 
mechanism of ISC was proposed (Fig.  4), and the site 
specificity of calcinosis of the scrotum was explained, 
which provides a theoretical basis for further exploration 
of the pathogenic mechanism of ISC.
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Supplementary Fig. 1: A general photograph of the well-healed scrotum 
at 1 week after the operation.
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