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Multiple miliary osteoma cutis: a comprehensive
review and update of the literature

Multiple miliary osteoma cutis consists of heterotopic foci of bone tis-
sue in the dermis and subcutaneous tissue. Patients usually present with
multiple, asymptomatic facial papules of several millimetres in diameter
which cause distress regarding their cosmetic appearance. The condition
is described as rare, as only a few cases have been reported since its first
description in 1864 by Virchow. We therefore carried out a comprehen-
sive literature search and review, in which 102 published cases were
retrieved and analysed. The demographic and clinical aspects, as well
as current therapy solutions, of this probably overlooked condition are
discussed.
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eterotopic foci of bone tissue in the dermis
H and subcutaneous tissue are collectively called

“osteoma cutis” (OC). Current knowledge divides
the condition into its rarer, primary form (15-20%), in
which lesions arise de novo on healthy skin, and the more
common secondary form (80-85%) [1], in which ossifica-
tion occurs as a metaplastic phenomenon on a pre-existing
lesion, derived from inflammatory, neoplastic, metabolic,
traumatic, or iatrogenic insults. As described by Virchow
[2] in 1864, multiple miliary osteoma cutis (MMOC) is an
ambiguous variant of OC as it can encompass both forms,
the latter almost always reported as acne sequelae [1, 3, 4].
We recently encountered an uncommon case of primary
MMOC in a dark-skinned patient [5], which compelled
us to perform a literature review about this rarely docu-
mented dermatological condition. Based on the literature,
MMOC is claimed to affect women with a history of acne
and present with multiple facial papules which cause con-
cern regarding cosmetic appearance. However, we found
this to be speculation as the evidence is mostly based on case
reports and a few case series and, so far, only a single thor-
ough literature review has been published [6]. Therefore, a
larger comprehensive review and update of the literature on
this rarely reported condition is necessary.

Methods

A systematic literature search was carried out on the
MEDLINE® database using the key word combination
“miliary osteomas” OR “osteoma cutis” in English, Ger-
man, Spanish and Portuguese. To extend this search,
references from the reviewed articles were also assessed.
The retrieved non-duplicated articles were scrutinised
for relevancy. Reports of primary and secondary miliary
osteoma cutis were reviewed. Altogether, from January
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1926 to June 2017, 73 articles reporting a total of 102
MMOC cases were found and considered of interest [1, 3-
74]. The flowchart depicting the screening process is
presented in figure 1. Retrieved patient demographics and
clinical aspects are summarised in fable I and analyses are
presented in fable 1, 2.

Epidemiology

Authors regard MMOC as uncommon [22], rare
[3, 7, 10, 12, 13], or very rare [14], while a few consider
it as a relatively common, but under-recognized, condition
[5, 15, 75]. Previous and recent imaging studies support
this latter view. Kishi ef al. [76] performed a dental radio-
graphic study and found skin osteomas in 2.2% (48 of
2,089) subjects, while Shigehara et al. [77] reported an
incidence of 27.8% (44 of 158) based on a similar X-ray
investigation. More recently, Kim et al. [75] conducted a
retrospective analysis of 1,315 sinus computerized tomog-
raphy (CT) scans and identified a 42.1% prevalence of
facial calcified nodules. It is interesting that these lesions
were mostly found on the frontal and maxillary regions,
overlapping the preferential distribution of osteomas iden-
tified in this review. Although a publication bias cannot be
excluded, as no dermatological history taking or observa-
tional studies were performed, and other conditions such
as dystrophic calcinosis can also lead to opaque, calcified
facial lesions based on X-ray studies, the reported imaging
evidence appears to support the perspective that MMOC is
in fact under-diagnosed [5]. It is probable that most lesions
are of subclinical nature, with only the most exuberant cases
or those on the more aesthetically-conscious individuals
being brought to the attention of the physician. Misdiag-
nosis and the benign behaviour of the condition may also
contribute to under-reporting.
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Figure 1. Flowchart of the study selection process.

Pathogenesis

The physiopathology of the disease remains unclear.
MMOC is an acquired condition, characterised by abnormal
bone formation in the deep dermal or hypodermal skin lay-
ers, as proven by the presence of hydroxyapatite crystals on
X-ray diffraction [78, 79]. Mesenchymal stem cells, which
reside in all postnatal tissues including the skin, are presum-
ably capable of committing to an osteogenic lineage [80].
It is reasonable to believe that abnormal differentiation of
these multipotent cells represents the cornerstone of the dis-
ease. Progressive osseous heteroplasia, Albright hereditary
osteodystrophy, and plate-like osteoma cutis are all primary
forms of osteoma cutis that share an identified defective
gene (GNAS). Fibrodysplasia ossificans progressiva (FOP)
is another primary form of osteoma cutis with an identified
mutation (within the ACVRI gene). These genetic muta-
tions create a sensitized, permissive environment for ectopic
ossification. In primary MMOC, a candidate defective gene
has not yet been identified [6, 80]. For the secondary form,
inflammation induced by an inciting stimulus (trauma or
cutaneous conditions, such as acne) is thought to be the
initial step for the metaplastic transformation. Subsequent
activation of a cytokine cascade and tissue hypoxia are
responsible for the recruitment of resident and haemato-
genic multipotent mesenchymal cells [81], as well as dermal
fibroblasts [78]. Skeletogenic-inducing molecules subse-
quently guide these cells onto an osteoblast-like path [80].
Oestrogens inhibit bone reabsorption, and replacement
therapy has protective effects against osteoporosis in
oestrogen-deprived states [82, 83]. Since women are dis-
proportionally affected (female-to-male ratio: 8:1; see
section on Clinical manifestations), a hormonal role in
the pathogenesis of the disease has been discussed. This
is controversial as both men and postmenopausal women
also develop miliary osteomas, albeit less frequently [6].
Moreover, heterotopic ossification on burn wounds is more
common in males [84]. The role of hormonal replacement
therapy (HRT) has also been discussed, however, based on
this review, only seven patients (6.9%) were reported to
have undergone this therapy.
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Table 1. Epidemiological and clinical features of cases of
multiple miliary osteoma cutis (n=102).

No. of patients (%)

Gender (n=84)

Male / Female 9(11)/75 (89)
Skin type (n=55)

Fair skin 34 (59.6)

Caucasian 7(12.3)

Dark skin 1(1.8)

Asian 6(10.4)

African-American 1(1.8)

FS type L, II and III 5(8.8)

FS type IV 2(3.5)

FS type V and VI 1(1.8)

Age at onset (n=76)
Median (range; SD)

Age at presentation (n=80)
Median (range; SD)

Symptoms (r=102)

51 (16-79; 14.3)

57 (20-79; 12.6)

Yes / No 3(3)/97(97)

Location of osteomas (n=83)
Forehead 29 (35)
Cheeks 65 (78.3)
Chin 16 (19.3)
Temples 4 (4.8)
Nose 1(1.2)
Jaw 1(1.2)
Thorax 10 (12.1)
Neck 6(7.23)
Scalp 4 (4.8)
Back 3 (3.6)
Shoulders 2(2.41)
Upper arms 1(1.2)
Limited extra-facial (9.6)

Acne history (n=95)

Yes / Severe 58 (60) / 12 (20.7)
No 39 (40)

SD: standard deviation.

Clinical features

The majority of patients (84 analysed) were women, with a
female-to-male ratio slightly above 8:1 (75 and 9 patients,
respectively). The median age at onset was 51 (range: 16-
79; standard deviation: 14.3; 76 cases were analysed), the
median age at presentation was 57 (range: 20-79; standard
deviation: 14.23; 80 analysed cases), and the mean time
between disease onset and diagnosis was nearly eight years
(64 analysed cases).

Skin type, unfortunately, is under-reported (57 cases anal-
ysed). Lack of homogeneity in skin type classification was
also a concern, as a standardised scale was not used widely.
Nevertheless, MMOC appears to affect mostly white indi-
viduals, as 80.7% of cases were reported in white patients
(combining “fair skin”, “Caucasian”, and “<skin type III”
classifications in the cases reviewed). We found less than
five cases with dark skin. This is an interesting observation,
especially considering that Chabra and Obagi documented
a history of severe sunburns and/or tanning in six of 11
MMOC patients (55%) [10]. This condition, being uncom-
mon in patients with darker skin types and affecting mostly
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Table 2. Summary of topical, systemic, and surgical treatments of cases of multiple miliary osteoma cutis (n=69). Each patient
frequently underwent more than one treatment, either simultaneously or in sequence.

No. of patients Overall response
n Complete Partial Failure
n (%) n (%) n (%)

Topical

Topical retinoids 17 8 (47) 3(17.7) 6 (35.3)

Topical steroids 1 - - 1 (100)

Topical tetracycline 1 - - 1 (100)

12% lactic acid lotion 1 - - 1 (100)
Systemic

Isotretinoin 4 - - 4 (100)

Etidronate disodium 2 - - 2 (100)

Alendronate 2 - - 2 (100)
Surgical

Needle incision and ME 19 19 (100) - -

Scalpel incision and ME 13 13 (100) - -

CO; laser incision and ME 6 6 (100) - -

Surgical removal (NS) 6 2(33.3) 4 (66.7) -

Er.YAG laser and ME 4 4 (100) - -

Dermabrasion-Loo-punch-excision 3 3 (100) - -

Punch excision 2 2 (100) - -

Dermabrasion 2 1 (50) - 1 (50)

Electrodessication 1 - - 1 (100)

CO;, laser ablation 1 - - 1 (100)

Front lift 1 1 (100) - -

SD: standard deviation; ME: manual extraction; NS: not specified; Er: YAG: erbium-doped yttrium aluminium garnet.

sun-exposed facial skin (discussed onwards), might be
linked to excessive ultraviolet exposure.

Most patients seek help due to distress regarding cos-
metic appearance. Symptomatic cases are rare, as only two
patients were reported to complain of itching and one com-
plained of discomfort.

Based on a total of 83 reports, a topographical analysis was
possible. The lesions were almost always present on the
face, with the cheeks (78.3%) and the forehead (35%) being
the most affected. Extra-facial involvement was mostly
found on the thorax (12%) and neck (7.2%). Only 9.6% had
exclusive extra-facial involvement. With regards to gender,
a clear imbalance was identified; while 50% of men had
extra-facial disease, only 5.3% of women had this presen-
tation. Other features were the presence of multiple lesions,
which exhibited gross symmetry and firmness to touch, as
well as diameters that ranged from 1 to 10 mm. Involvement
of a single cheek was also reported [10].

An association between MMOC and acne was postulated
more than 90 years ago by Hopkins [38]. In this study, a total
of 97 cases were analysed, of which 58 (60%) were reported
to have a past history of acne. However, primary MMOC is
common and 40% of patients do not have a history of acne
or any other identifiable causal factors.

A comparison between the mean age at disease onset in the
positive (n=42) and negative (n=32) acne history subgroups
was performed (74 patients). No significant relationship
could be established, as the mean age at onset was sim-
ilar in both (46.8 years in the acne subgroup vs. 49.8
years in patients without acne). This finding challenges the
assumption that MMOC patients with a history of acne are
significantly younger than their primary form counterparts
[4,22].
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Laboratory evaluation was abnormal in three reports [7, 18],
in which secondary hyperparathyroidism was detected.

Diagnosis

The diagnosis should be suspected clinically and confirmed
by a skin biopsy. According to this review (see section on
Clinical features), the patient is usually a middle-aged, fair-
skinned woman with a long-standing history of multiple,
slowly enlarging, facial lesions. In men, lesions are often
found elsewhere (scalp, neck or trunk). More often than not,
a history of acne is identified. Clinical examination shows
firm, non-tender, skin-coloured papules and nodules of sev-
eral millimetres in diameter. It is not uncommon for these
lesions to be misdiagnosed (and improperly treated) as adult
acne (see section on Differential diagnosis), despite the fact
that late onset of lesions is not suggestive of adult acne.

Pathology

The histological image of MMOC is usually interesting [5],
as it encompasses true bone formation in the dermis; usu-
ally on the reticular layer, lamellar bone tissue entrapping
osteocytes can be seen surrounding an adipocyte cortex,
sometimes with haematopoietic capacity.

Differential diagnosis

MMOC is a frequently misdiagnosed condition, as it mim-
ics other routinely observed dermatoses. Consequently, the
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patient undergoes unnecessary treatments because appro-
priate diagnosis is delayed. Acne, as highlighted by our
case [5] and others [9], is the most frequent misdiagnosis,
as deep-seated osteomas can be similar in appearance to
macro and microcomedones. A recalcitrant nature despite
adequate treatment should point towards correct diagno-
sis. Calcified milia [10], sebaceous hyperplasia [10], basal
cell carcinoma [10], warts [17], eccrine hydrocystoma [76],
cutaneous sarcoidosis [17], and miliary lupus [17] should
also be considered. Ultrasound [13], X-ray [84] or CT [83]
may improve diagnostic accuracy, but accessibility, costs,
and radiation exposure limit their use.

Treatment

Topical and systemic treatment

Topical retinoids (0.025-0.1%) have been reported to be
effective by some authors [19, 21, 25, 26], particularly
for the treatment of smaller, superficial lesions [4]. Other
reports indicate less satisfactory results [3, 5, 7, 9, 65].
Maximum benefit can take up to nine months [25]. Moritz
[19] and Smith [21] reported improvement by means of
transepidermal elimination, while Cohen [25] suggested
normalisation of fibroblastic differentiation. In theory,
retinoid-induced inhibition of chondrogenesis [81] would
be of therapeutic interest, but systemic isotretinoin fails to
achieve improvement [5, 6]. A study by Goldminz identi-
fied a high rate of bone remodelling at the internal surface
of osteomas [16]. However, enthusiasm for treatments that
block osseous turnover, such as etidronate disodium [16, 17]
and alendronate [5, 18], was short-lived, as they failed to
achieve any benefit. Moreover, there is an isolated report
of facial osteomas developing one year after initiation of
alendronate therapy [20].

Surgical treatment

A multitude of techniques have been reported. Small scalpel
or needle incisions over the lesion, followed by manual
extraction, usually performed with a thin curette, is a sim-
ple and successful approach [1, 9, 10, 29, 30, 45, 61]. A
skin hook is an alternative to the curette for detachment
and extraction of osteomas, and may cause less dermal
damage [37]. Dermabrasion was used by Fulton (com-
bined with punch biopsies) [31], Wilhelmsen [33], and
Duarte [5] with variable results. A frontlift approach to treat
large lesions on the forehead was employed with good out-
come by Senti [55]. Baginski [23], Retamar [36], and Kim
[75] treated their patients with carbon dioxide (CO,) laser
ablation, and results were satisfactory, aside from the post-
treatment hypopigmentation seen in one case. Ochsendorf
and Kaufmann [34] successfully used the erbium-doped
yttrium aluminium garnet (Er: YAG) laser with a 2-mm spot
size to expose the osteomas by precise ablation of the upper
skin layers. The authors suggested this laser to be superior to
its CO; counterpart, as it implies less risk of scarring. Entire
facial resurfacing with a 5-mm spot Er:YAG laser was per-
formed by Hughes [35], but this was criticized as total facial
exposure and use of a wide spot may lead to avoidable scar-
ring [85, 86]. Prolonged down-time and need for antiviral
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prophylaxis are also disadvantages [66]. A refined 1-mm
spot Er:YAG was later employed successfully by Ortiz [66].
The presented results put in perspective the challenging
and controversial treatment for this condition. Moreover,
therapeutic modalities were not systematically compared,
therefore it is impossible to assess which one offers the best
outcomes. On one hand, topical treatments have, in theory, a
suboptimal efficacy as the lesions reside deep in the dermis,
and current formulations have limited access to these skin
layers. Nevertheless, some authors have reported good out-
comes with these treatments. On the other hand, the surgical
approach offers a better chance of success, and is there-
fore usually the treatment of choice [10]. However, lesions
are multiple, deep-seated, and recurrent, often demanding
repeat procedures, thus the dermatological surgeon should
be reminded of the unpleasant facial scarring and dyschro-
mia that may follow extensive or deep skin procedures.
Treatments should therefore be carefully chosen, and the
benefit vs. risk ratio should be assessed individually and
discussed with the patient at hand.

Limitations

As a limitation of this review, we acknowledge that the
full text of some articles was inaccessible, while insuffi-
cient reported data was reported in others, thus making it
impossible to establish a complete analysis with statisti-
cal correlations. Publication bias should also be considered
as data were mostly extracted from case reports and small
case series. The high percentage of cases excluded from
skin type assessment may have created a bias in this analy-
sis. Nevertheless, this is the most comprehensive review
regarding MMOC performed to date, which the authors
hope will raise awareness about the condition and insight
into its management.

Conclusions

Despite being reported as rare, MMOC is probably a rel-
atively common entity due to its subclinical nature or the
fact that it is overlooked, and MMOC is frequently misdi-
agnosed. Middle age, female gender, a history of acne, and
white skin are risk factors. The severity of acne does not
appear to increase the risk, and the mean age at disease onset
appears to be similar in those with or without acne history.
Both findings challenge pre-existing concepts. An associa-
tion with ultraviolet exposure and sun-seeking behaviours
is hypothesized. The facial skin is almost always affected
(>90%), and extra-facial involvement is more common in
men. Regarding treatment, a large body of evidence favours
the simple “incision and curettage” technique, but laser
procedures are gaining relevance. Nevertheless, the ben-
efit vs. risk ratio for each treatment should be tailored for
and discussed with the patient. Further research to com-
pare different modalities may disclose more meaningful
therapeutic recommendations. l

Disclosure. Financial support: none. Conflict of interest:
none.

— 4377



E—
References

1. Duarte IG. Multiple injuries of osteoma skin in the face: therapeuti-
cal least invasive in patients with acne sequela - case report. An Bras
Dermatol 2010; 85: 695-8.

2. Virchow R. Dia Krankhafton Geschwulate. Vol. 2. Berlin, Germany:
Hirchwald, 1864: 103.

3. Aguinaga F, Trope B, Pifieiro-Maceira J, Ramos-e-Silva M. Mil-
iary Osteoma Cutis: A Case Report. Case Rep Dermatol Med
2014;2014:347829.

4. Novak C, Siller G, Wood D. Idiopathic multiple miliary osteomas
of the face. Australas J Dermatol 1998;39:109-11.

5. Duarte B, Pinheiro R, Cabete J. Multiple miliary osteoma cutis:
an overlooked dermatosis2 J Eur Acad Dermatol Venereol 2018; 32:
e20-2.

6. Myllyla RM, Haapasaari KM, Palatsi R, et al. Multiple miliary
osteoma cutis is a distinct disease entity: four case reports and review
of the literature. BrJ Dermatol 2011; 164:544-52.

7. Bouraoui S, Mlika M, Kort R, Cherif F, Lahmar A, Sabeh M. Miliary
osteoma cutis of the face. J Dermatol Case Rep 2011;5:77-81.

8. Emre S, Akoglu G, Orhun SY, Gézde K, Metin A. Miliary osteoma
cutis of the face: a case. Turk J Dermatol 2014; 1:39-41.

9. Baskan EB, Turan H, Tunali S, Toker SC, Adim SB, Bolca N. Miliary
osteoma cutis of the face: treatment with the needle microincision-
extirpation method. J Dermatolog Treat 2007; 18:252-4.

10. Chabra IS, Obagi S. Evaluation and management of multiple mil-
iary osteoma cutis: case series of 11 patients and literature review.
Dermatol Surg 2014; 40: 66-8.

11. Espaiia LP, Sanz MS, Del Salado MR, Villalba EN, Redondo
AP, Jiménez MC. Osteoma miliar de la cara. Actas Dermosifiliogr
2002;93:267-8.

12. Bergonse FN, Nico MMS, Kavamura MI, Sotto MN. Miliary
osteoma of the face: a report of 4 cases and review of the literature.
Cutis 2002; 69: 383-6.

13. Elia F, Paolino G, Donati M, Solivetti FM. Ultrasound pattern
of a rare skin disease: multiple miliaryosteoma cutis. J Ultrasound
2016;19:145-7.

14. Painsi C, Tarmann R, George Wiirtz F, et al. Multiple miliary
osteoma cutis of the scalp. J Dtsch Dermatol Ges 2015;13:1185-7.
15. Thielen AM, Stucki L, Braun RP, et al. Multiple cutaneous osteomas
of the face associated with chronic inflammatory acne. J Eur Acad
Dermatol Venereol 2006; 20:321-6.

16. Goldminz D, Greenberg RD. Multiple miliary osteoma cutis. J Am
Acad Dermatol 1991;24:878-81.

17. Schuhmachers G, Worret WI. Osteoma cutis, Pathogenesis and
therapeutic possibilities. Hautarzt 1992; 43: 422-5.

18. Fuentes AM, Flores PB. Osteomas multiples miliares de la cara.
Med Cutan Iber Lat Am 2013;41:172-5.

19. Moritz DL, Elewski B. Pigmented postacne osteoma cutis in a
patient treated with minocycline: report and review of the literature.
J Am Acad Dermatol 1991;24:851-3.

20. Richi RR, Cohen PR. Multiple miliary osteoma cutis of the face
after initiation of alendronate therapy for osteoporosis. Skinmed
2011;9:2589.

21. Smith CG, Glaser DA. Treatment of multiple miliary osteoma cutis
with tretinoin gel. J Am Acad Dermatol 1999; 41: 500.

22. Durani B, Wind D, Hartschuh W. White papules on forehead and
décolleté. J Dtsch Dermatol Ges 2015; 13: 339-40.

23. Baginski DJ, Arpey CJ. Management of multiple miliary osteoma
cutis. Dermatol Surg 1999;25:233-5.

24. Walter JF, Macknet KD. Pigmentation of osteoma cutis caused by
tetracycline. Arch Dermatol 1979;115:1087-8.

25. Cohen AD, Chetov T, Cagnano E, Naimer S, Vardy DA. Treatment
of multiple miliary osteoma cutis of the face with local application of
tretinoin (alHransacid): a case report and review of the literature. J
Dermatol Treat 2001;12: 171-4.

26. Berbert ALCV, Mantese SAO, Hiraki KRN, Loyola AM, Queiroz
NP. Multiple cutaneous miliary osteomas of the face: a case report.
SBD 2013; 4: 4.

438

27. Brodkin RH, Abbey AA. Osteoma cutis: a case of probable
exacerbation following treatment of severe acne with isotretinoin. Der-
matologica 1985;170:210-2.

28. Fenot M1, Sierra-Fortuny S, Maillard H, Rivet J, Celerier P. Multi-
ple cutaneous osteomas of the face in a setting of chronic acne. Ann
Dermatol Venereol 2011;138:736.

29. Altman JF, Nehal KS, Busam KJ, Halpern AC. Treatment of primary
military osteoma cutis with incision, curettage, and primary closure. J
Am Acad Dermatol 2001; 44:96-9.

30. Villagran B, Segovia L, Farias L. Osteomas miliares multiples.
RevChilena Dermatol 2009; 25: 68-75.

31. Fulton JE Jr. Dermabrasion-Loo-punch-excision technique for the
treatment of acne-induced osteoma cutis. J Dermatol Surg Oncol
1987;13:6559.

32. Ratnavel RC, Burrows NP, Pye RJ. Osteoma cutis as a sequela of
acne. J R Soc Med 1994;87:107-8.

33. Wilhelmsen HR, Bereston ES. Treatment of osteoma cutis. Cutis
1984;33:481-3.

34. Ochsendorf FR, Kaufmann R. Erbium: YAG laser-assisted treatment
of miliary osteoma cutis. Br J Dermatol 1998;138:371-2.

35. Hughes PSH. Multiple miliary osteomas of the face ablated with
the erbium: YAG laser. Arch Dermatol 1999; 135: 378-80.

36. Retamar RA, Hernandez MI, Battista V, et al. Multiple miliary
osteoma of the face. Three cases treated with carbon dioxide laser.
Dermatol Argent 2009; 15:111-6.

37. Kim SY, Park SB, Lee Y, Seo YJ, Lee JH, Im M. Multiple miliary
osteoma. cutis: treatment with CO(2) laser and hook. J Cosmet Laser
Ther 2011;13:227-30.

38. Hopkins JG. Multiple miliary osteomas of the skin. Arch Derm
Syphilol 1928;18:706-15.

39. Leider M. Osteoma cutis: report of a case. Arch Dermatol Syphilol
1948;58:168-76.

40. Carney RG, Radcliffe CE. Multiple miliary osteomas of the skin.
AMA Arch Derm Syphilol 1951; 64: 483-6.

41. Gasner WG. Primary osteoma cutis: report of a case. AMA Arch
Derm Syphilol 1954;69:101-3.

42, Helm F, De la Pava S, Klein E. Multiple miliary osteomas of the
skin. Report of a case. Arch Dermatol 1967;96:681-2.

43. Everett FG, Fixott HC Jr.. Multiple miliary subdermal osteoma.
Report of a case. Oral Surg Oral Med Oral Pathol 1967;24:
670-3.

44, Inamine M, Asada Y. Primary multiple osteoma of the skin. Hifuka
Kiyo 1970;65:301-4.

45, Reichenberger M, Lohnert J. Osteosis cutis multiplex. Hautarzt
1971,22:737.

46. Boehncke WH, Kaufmann R, Weber L, et al. Osteoma cutis. Mul-
tiple miliary osteoma of the face. Hautarzt 1993; 44:245-7.

47. Boneschi V, Alessi E, Brambilla L. Multiple miliary osteomas of the
face. Am J Dermatopathol 1993;15:268-71.

48. levell NJ, Lawrence CM. Multiple papules on the face. Multiple
miliary osteoma cutis. Arch Dermatol 1994; 130:373-4.

49. Habermann Neto H, Nogueira Neto JCPN, Prada AA, et al.
Osteoma cutdneo. An Bras Dermatol 1995;70:39-41.

50. Lo Scocco G, Di Lernia V, Bisighini G. Multiple miliary osteoma
of the face. Clin Exp Dermatol 1997;22:152-3.

51. Dawe RS, Russell S, Lowe G. Blue facial nodules. Arch Dermatol
1998; 134: 861-2; discussion: 864-5.

52. Gfesser M, Worret WI, Hein R, Ring J. Multiple primary osteoma
cutis. Arch Dermatol 1998; 134: 641-3.

53. Monteiro MR, Koblenzer CS. Multiple osteoma cutis lesions asso-
ciated with acne. IntJ Dermatol 2000; 39: 553-4.

54. Bowman PH, Lesher JL Jr. Primary multiple miliary osteoma cutis
and exogenous ochronosis. Cutis 2001; 68: 103-6.

55. Senti G, Schmid MH, Burg G. Multiple miliary osteomata cutis.
Excision with ‘front lift" approach. Hautarzt 2001; 52: 522-5.

56. Stockel S, Eppinger S, Stein A, Meurer M. Multiple miliary osteo-
mas of the face. Hautarzt 2002; 53: 37-41.

57. Wagner N, Rose C, Brocker EB. Osteoma cutis. Akt Dermatol
2003;29: 87-90.

58. Stanke S, Wessling-Assmann K, Metze D. Multiple miliary osteo-
mas of the face. J Dtsch Dermatol Ges 2003; 1: 131-3.

EJD, vol. 28, n° 4, July-August 2018



59. Tsai Y-J, Hu S, Chuan M-T. Multiple flesh-colored papules on
the face of a 53-yearold woman. Dermatologica Sinica 2005;23:
241-2.

60. Rubio G. Osteoma miliar cutis. Boletin Criei 2006; 4: 5-8.

61. Vergamini GC, Parada MB, Hassun KM, Michalany N, Talarico
S. Needle excision of multiple facial cutaneous osteomas: report of
three clinical cases. Med Cutan Iber Lat Am 2007; 35:229-32.

62. Bayerl C, Schuster C, Back W. Bony structures in facial skin. Clin
Exp Dermatol 2008; 33: 525-6.

63. Sarmiento P, Sinisterra G. Osteoma cutis: informe de un caso.
Colom Med 2008; 39: 86-90.

64. Ntuen EC, Guzmdn-Sdnchez DA, McMichael AJ. Osteoma
cutis as a sequela to facial acne: a case report. Cutis 2010; 86:
100-2.

65. Camozzato C, Basso | C, Duquia FO, Boff RP, de Almeida
A.LH.LJr RP. Facial miliary osteoma in HIV patient. An Bras Dermatol
2011,86:566-8.

66. Ortiz AE, Ross EV. Letter: successful treatment of multiple miliary
osteomas of the face using an erbium-doped yttrium aluminum garnet
laser. Dermatol Surg 2011;37:1548-50.

67. Ma HJ1, Jia CY, Yang Y, Song U, Hu R, Li TH. Primary multi-
ple miliary osteoma cutis: an unusual Chinese case. Int J Dermatol
2014;53:73-5.

68. Castro FAN, Suenaga M, Villa RT, Bedin V. Postacne miliary
osteoma cutis of the face: a case report. Med Cutan Iber Lat Am
2015;43:S14-6.

69. Joachim C, Mazgaj C, Chaby G, Lok C, Petit T. Facial miliary
osteoma. Ann Dermatol Venereol 2016; 143:875-6.

70. Muto T, Michiya H, Kanazawa M, Sato K. Pathological cal-
cification of the cervicofacial region. Br J Oral Maxillofac Surg
1991;29:120-2.

71. Burford C. Pigmented osteoma cutis secondary to long-term tetra-
cyclines. Australas J Dermatol 2007; 48: 134-6.

72. Hernandez |, Oliver M, Piquero J. Osteoma cutis miliar multiple.
Derm Venez 1996;34:19-22.

73. Ayaviri NA, Nahas FX, Barbosa MV, Mendes JA, Ferreira LM.
Isolated primary osteoma cutis of the head: case report. Can J Plast
Surg 2006; 14:33-6.

EJD, vol. 28, n° 4, July-August 2018

74. Caliskan A, Celenk P. Imaging a dermatosis with dental radio-
graphs: a case report of facial osteoma cutis. Quintessence Int
2016;47:7059.

75. Kim D, Franco GA, Shigehara H, AsaumiJ, Hildenbrand P. Benign
miliary osteoma cutis of the face: a common incidental CT finding.
AINR Am J Neuroradiol 2017;38:789-94.

76. Kishi K, Kawahara K, Moriya |, Komatsu H, Aono K. Clinical and
radiographic study of multiple miliary osteomas of the skin. Dentomax-
illofac Radiol 1984; 13: 105-8.

77. Shigehara H, Honda Y. Radiographic and morphologic studies of
multiple military osteomas of cadaver skin. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 1998; 86: 121-5.

78. Oikarinen A, Tuomi ML, Kallionen M, Sandberg M, Véaananen
K. A study of bone formation in osteoma cutis employing biochemical,
histochemical and in situ hybridization techniques. Acta Derm Venereol
1992,72:172-4.

79. Basler RS, Taylor WB, Peacor DR. Postacne osteoma cutis. X ray
diffraction analysis. Arch Dermatol 1974;110:113-4.

80. Elli FM, Boldrin V, Pirelli A, Spada A, Mantovani G. The com-
plex GNAS imprinted locus and mesenchymal stem cell differentiation.
Horm Metab Res 2017; 49: 250-8.

81. ShimonoK, Uchibe K, Kuboki T, Iwamoto M. The pathophysiology
of heterotopic ossification: current treatment considerations in dentistry.
Jpn Dental Sci Rev 2014; 50: 1.

82. Kameda T, Mano H, Yuasa T, et al. Estrogen inhibits bone resorp-
tion by directly inducing apoptosis of the bone-resorbing osteoclasts. J
Exp Med 1997, 186: 489-95.

83. Manolagas SC, O’Brien CA, Almeida M. The role of estrogen and
androgen receptors in bone health and disease. Nat Rev Endocrinol
2013;9:699-712.

84. Ranganathan K, Peterson J, Agarwal S, et al. Role of gender in
burn-induced heterotopic ossification and mesenchymal cell osteogenic
differentiation. Plast Reconstr Surg 2015;135:1631-41.

85. Ochsendorf FR, Kaufmann R. Erbium: YAG laser ablation
of osteoma cutis: modifications of the approach. Arch Dermatol
1999;135:1416.

86. Field LM. Unnecessary destruction of the skin overlying dermal
lesions. Dermatol Surg 1999;25:7.

— 439





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


