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Abstract

Purpose Multiple miliaryosteoma cutis (MMOC) is a rare

nodular skin disease, characterized by tiny bone nodules in

the dermis and subcutaneous tissue, presenting clinically as

multiple normochromic papules and nodules, usually on

the face. We described the case of MMOC of the face in a

woman, ultrasonically evaluated with very high frequency

probe.

Materials and methods A 45-year-old patient with mul-

tiple papules, 3–5 mm in diameter, grouped in the frontal

region. Skin ultrasound examination, cutaneous biopsy and

laboratory evaluation were performed.

Results High-frequency ultrasound showed the presence

of multiple hyperechogenic linear and roundish structures,

associated by hypoechogenic shadow. The histology

revealed a normal orthokeratotic stratified epithelium with

fragment of mature lamellar bone localized at level of the

reticular dermis. Laboratory evaluation was normal.

According to the clinical, pathological, laboratory and

instrumental analyses, a final diagnosis of miliaryosteoma

cutis (or primary osteoma cutis not associated with Alb-

right’s hereditary osteodystrophy) was made.

Conclusion In case of multiple papules of subcutaneous

tissue, the diagnosis of MMOC, although rare, should be

considered and high-frequency sonography, identifying the

calcifications, suggests diagnosis.

Keywords Osteoma cutis � High-frequency sonography �
Multiple calcifications

Introduction

Osteoma cutis (OS) can be considered as an aberrant

development or deposit of bone tissue within the skin.

This condition can be classified as primary or secondary.

Primary osteoma can be associated with rare genetic

disorders (as Albright’s hereditary osteodystrophy) or

not be associated to multiple miliaryosteoma of the face,

widespread osteoma, and plaque-like osteoma. Second-

ary osteoma cutis represents about 85 % of cases and

may occur in various conditions including acne, sclero-

derma, panniculitis, dermatomyositis, and tumors such as

basal cell carcinoma and pilomatricoma [1]. Multiple

miliaryosteoma cutis (MMOC) is a rare nodular skin

disease, characterized by tiny bone nodules in the dermis

and subcutaneous tissue in middle age, presenting clin-

ically as multiple normochromic papules and nodules

usually on the face. An extra-facial involvement occurs

in 15 % of patients [2]. To date, only 51 cases are

reported in the literature showing high prevalence in

female patients (about 88 % of cases) versus male

patients (12 %). Its etiology is still unknown, although

about 55 % of patients have a personal medical history

positive for acne [3]. A correct clinical, laboratory,

pathological, and radiological examination plays a piv-

otal role in the identification of this rare cutaneous dis-

order. Frequently, MMOC can be considered as a

diagnosis of exclusion. We described the case of MMOC

of the face in a woman ultrasonically evaluated with

very high frequency probe, performing also a review of

the main differential diagnosis.
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Case description

A 45-year-old patient was presented to our Ultrasound

Department with multiple normochromic mildly hardened

papules, on palpation, 3–5 mm in diameter, grouped in the

frontal region (Fig. 1). The lesions had appeared 5 years

before and were not painful and gave no itching; however,

a significant subjective cosmetic discomfort was present.

The patient denied any familial or personal history of acne,

dermatological disorders, and genetic or acquired disor-

ders. A skin ultrasound examination (22 MHz probe;

EsaoteMyLab One, Genoa, Italy) showed the presence of

multiple hyperechoic linear and roundish structures asso-

ciated by a hypoechoic shadow; these aspects were com-

patible with multiple calcifications mainly disposed at the

level of superficial parts of the dermis (Fig. 2). After our

examinations, the patient was sent to the dermatological

unit, where according to the clinical features, a cutaneous

biopsy was performed. The histology revealed a normal

orthokeratotic stratified epithelium with fragments of

mature lamellar bone localized at the level of the reticular

dermis. In the bone, collagen fibers were arranged in par-

allel arrays, while cartilaginous materials and/or chondro-

cytes were not observed (Fig. 3). Laboratory evaluation

was normal. In particular, count blood cells (CBC), crea-

tinine, alkaline phosphatase, calcium serum levels,

parathormone and phosphorus serum levels, TSH resis-

tance, and hand X-ray were all in normal ranges. Accord-

ing to the clinical, pathological, laboratory, and

instrumental analyses, a final diagnosis of miliaryosteoma

cutis (or primary osteomacutis not associated with Alb-

right’s hereditary osteodystrophy) was made.

Discussion

OS is usually divided into primary and secondary. At the

same time, primary OS is divided into primary OS asso-

ciated or not associated with Albright’s hereditary

osteodystrophy [4]. Primary OS associated with Albright’s

hereditary osteodystrophy (caused by a mutation in the

GNAS gene) includes two syndromes: pseudohy-

poparathyroidism and pseudopseudohypoparathyroidism.

The first syndrome is characterized by the presence of a

resistance to the parathyroid hormone and clinically shows

hypocalcemia, hyperphosphatemia, increased serum con-

centration of parathyroid hormone (PTH), insensitivity to

the biologic activity of PTH, obesity, mental disability,

short stature, round faces, ganglia calcification, and

osteoma cutis. The second one is characterized by the

presence of normal laboratory investigations (compared

with pseudohypoparathyroidism), but the same clinical

features of the pseudohypoparathyroidism. Primary OS not

associated with Albright’s hereditary osteodystrophy

includes multiple miliaryosteoma of the face, isolated

osteoma, widespread osteoma, and plaque-like osteoma.

Secondary OS represents 85 % of the cases of cutaneous

ossification, and they appear in association with other

antecedent cutaneous diseases such as connettivitis (der-

matomyositis, scleroderma, lupus erythematosus, CREST

syndrome), primary cutaneous proliferations (basal cell

carcinoma, pilomatricoma, hemangioma), cutaneous

infections and inflammations (folliculitis, syphilis, pyo-

genic granuloma), and cutaneous metastases (metastatic

bronchogenic carcinoma of the lung). Ultrasound cannot

replace the histological examination as it cannot differen-

tiate the calcifications by the neoformation of bone tissue.

However, the ultrasonographic pattern associated with

clinical characteristics (mainly sex and anatomical site)

oriented toward this diagnosis, being the differential

diagnosis to be placed mainly against comedones, seba-

ceous nevus, cutaneous calcinosis, and pseudoxantoma

elasticus. Laboratory, bioptical examinations, and skin

ultrasound can play a pivotal role in the diagnosis.

According to our knowledge, to date, only Thielen et al.

reported the use of ultrasonography in the diagnosis of

multiple osteoma cutis, but using a probe of the older

generation with lower frequency and a field of view defi-

nitely largest. In this regard and according to our radio-

logical finding, the main characteristics of MMOC are

hyperechoic structures associated by hypoechoic shadow.

Our patient can be classified as primary OS not associated

with Albright’s hereditary osteodystrophy. In fact, her

personal medical history was negative for acne and/or other

conditions included in the secondary forms of OS.

Miliaryosteoma cutis (MMOC) was described for the

first time by Virchow, and subsequently, a pathogenesis

role of acne was described for the first time in 1928 by

Hopkins. Although the pathogenesis is currently unknown,

Myllylä et al. showed that dermal fibroblasts have the

ability to differentiate into osteoblasts producing also

osteonectin, while the erroneous localization ofFig. 1 Multiple skin-colored popular-nodular lesions 861 9 460 mm
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mesenchymal cells in the contest of the dermis, differen-

tiating in osteogenic lineage, could be another important

point in the pathogenesis. However, in the same paper,

authors concluded that the etiology of this disease is not

associated with GNAS-related disorders and, therefore, it

remains still unknown. Although our patient refused any

treatments, various medical and surgical therapies have

recently been found for this class of patients (after

excluding an underlying disease). In this regard, the sur-

gical excision of the larger lesions is the treatment of

choice for symptomatic patients, and a sonography study

may help in localizing smaller lesions. While microincision

extirpation, CO2 laser, and topical application of tretinoin

are other useful treatments for the small lesions [5], syn-

thetic bisphosphonates (as etidronate disodium) are not

very effective as treatment.
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Fig. 2 Evidence of numerous

linear and roundish

calcifications in superficial

planes 230 9 159 mm

Fig. 3 Fragment of mature lamellar bone localized on the dermis

541 9 406 mm
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