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Introduction

Buschke–Ollendorf syndrome (BOS) is a rare genetic hereditary 
genodermatosis. With an estimated incidence of 1:20,000, it was 
described for the first time in 1928, when Abraham Buschke and 
Helene Ollendorf Curth defined the syndrome in a 45-year-old fe-
male patient as dermatofibrosis lenticularis disseminata (1).

BOS is characterized by cutaneous and skeletal abnormalities. 
Skin lesions are multiple elastic hamartomas and they have two 
main histological patterns: elastic tissue and collagenous fibers, 
also known as juvenile elastoma and dermatofibrosis lenticularis 
disseminata, respectively (2). Osteopoikilosis (OPK) causes skele-
tal lesions that can be detected by radiographic imaging. They are 
characterized by increased bone density of the cancellous bone, 
involving the proximal and distal extremities of the long bones of 
the limbs and hands, and the pelvis (3).

Case report

We report the case of a 6-year-old boy that visited our dermato-
logical unit and presented with yellowish papules coalescing to 
form plaques localized on both thighs and the upper arms (Fig. 
1). These papulonodular lesions first appeared a few months after 
birth without any other related symptoms. The child’s growth was 
regular and his general health was good. He was not referred in 
the past for bone fractures or episodes of bone swelling.

Physical examination revealed the presence of several normo-
chromic oval papules and plaques, some of which were slightly 
yellowish, with various shapes and sizes, ranging from 1 to 5 cm 
in diameter, distributed on both thighs and the upper arms (Fig. 
1). Systemic examination was otherwise unremarkable.

One of the left thigh lesions was biopsied. Histological findings 

showed a normal epidermis at the hematoxylin and eosin (H&E) 
sections, whereas the spaces between the collagen fibers in the 
dermis were slightly increased (Fig. 2a), with a positive Alcian blue 
stain for mucine (Fig. 2b). No findings of thickening or increase in 
elastic fibers were detected by the Verhoeff–Van Gieson stain.

A total body X-ray examination was performed to study the 
skeletal system, and it revealed the presence of multiple small ar-
eas (measuring between 1 and 7 mm) of increased bone density 
(OPK) bilaterally; in particular, they were located in the lateral 
angle of the scapula near the glenoid fossa, in the pelvic bones, 
and in the proximal and distal epiphyses of the tibia and fibula, 
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Figure 1 | Slightly yellowish and normochromic plaques on both thighs.
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femur, radius and ulna, and humerus (with some areolas also in 
the middle of the shaft of the right distal humerus; Fig. 3). Both 
the boy’s mother and his grandmother denied the presence of 
similar skin lesions, but after seeing the child’s radiological le-
sions they claimed to have similar bone changes.

Discussion

BOS is a benign hereditary genodermatosis with an estimated in-
cidence of 1:20,000 (2), which results from mutations of the LEM 
domain-containing protein 3 (LEMD3) gene (12q14.3), also called 
MAN1, with an autosomal dominant trait, incomplete penetrance, 
and no sex or racial predilection (3, 4). The name LEMD3 stands 
for ‘LEM domain-containing protein 3’, and protein 3 is an inte-
gral protein of the inner nuclear membrane of the nuclear enve-
lope that antagonizes both the transforming growth factor-beta 
(TGF-β) and the bone morphogenic protein (BMP) pathways (5). As 
happens in BOS, loss-of-function mutations in this gene reducing 
the amount of functional protein are associated with increased 
signaling through these two pathways, which are implicated in 
many cellular functions and in the growth of connective tissue. 
Investigations conducted in cultured fibroblasts of patients af-
fected by BOS show that in the presence of calf serum production 
of tropoelastin increases from two to eight times above normal (6). 
In support of this, the skin of individuals with BOS has revealed 
elevated elastin mRNA levels, which are linked with increased 
production of this protein in the extracellular matrix (6). Hence, 
the enhanced signaling of these cellular pathways could explain 
the characteristic skeletal and cutaneous lesions of the syndrome. 
Bone alterations and connective tissue nevi (CTNs) are usually 
both present in patients affected by BOS, but several subjects 
have presented only skin or skeletal lesions. Due to the variable 
expressivity of the disease, various phenotypes are possible in the 
same family (7). Skeletal alterations known as OPK or “spotted 
bone disease” are asymptomatic areas of sclerosing dysplasia. At 
the X-ray examination multiple increased bone density areas can 
be detected in the spongiosa of metaphysis and epiphysis of long 
bones, the pelvis, feet, and hands. It is often diagnosed as an inci-
dental finding on radiographs obtained for another purpose, and 
it should not be confused with metastatic osteoblastic lesions. 

Figure 2 | a) Increased spaces between collagen fibers in the dermis (400 × 
H&E); b) evidence of mucin.

Figure 3 | Radiologically dense opacities seen in the scapula, humerus, radius, pelvic bones, and femur.
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Contrary to OPK, osteoblastic metastases are usually asymmetric, 
vary in size, and tend to affect the axial skeleton with osseous de-
struction and periostal reaction (8). Alkaline phosphatase level, 
scintigraphy, and bone biopsy could be carried out for additional 
confirmation. OPK will not show increased alkaline phosphatase 
for the age, radiotracer uptake, or positive tumor markers at im-
munohistochemistry (9). Another skeletal disorder that can be 
associated with BOS, even more rarely, is melorheostosis. This 
is another sclerosing mesenchymal dysplasia that can be either 
monostotic or polyostotic, usually unilateral and monomelic, in 
which the bony cortex widens and become hyperdense in a scle-
rotomal distribution. The thickening of the bony cortex appears 
in the radiographs with the characteristic aspect of “dripping wax 
candle” (2). Unlike OPK, melorheostosis is often symptomatic 
and associated with pain, joint contractures, and deformity of 
the affected limb (4). Frequently features of melorheostosis and 
OPK may coexist in overlap syndromes that share loss of function 
mutations in the LEMD3 gene in their etiology. Regarding the der-
matological manifestation, CTNs are circumscribed hamartomas 
of the dermal extracellular matrix of the elastic type, collagen-
ous composition, and/or proteoglycans. They can be solitary or 
multiple, acquired or congenital, and sporadic or possibly asso-
ciated with syndromic disorders, which should prompt various 
differential diagnoses (10). They usually consist of multiple firm 
papules or nodules that coalesce into plaques, normochromic or 
yellowish, which give an irregular appearance to the skin surface. 
These lesions are usually present at birth or appear in the first 
years of life, rarely in adulthood, and tend to be located on the 
trunk, proximal extremities, and skin folds. CTNs can enlarge 
with the growth of the child but remain asymptomatic (11). Other 
rare manifestations reported in BOS are otosclerosis with hearing 
impairment, congenital spinal stenosis, short stature, aortic ste-
nosis, and diabetes mellitus (12–14). The rarity of the syndrome 
and the few cases reported in literature do not make it possible 

to establish whether there is a statistically significant association 
with these conditions. However, BOS generally follows a benign 
course, and cutaneous and bone lesions are usually asymptomat-
ic and often found as incidental findings (15). From a histological 
point of view, collagenomas, which tend to be rarer than elasto-
mas in BOS, show a thickened reticular dermis with haphazardly 
arranged thickened collagen bundles. The increased amount of 
collagen fibers, with either normal or decreased elastic tissue, can 
be demonstrated with special stains such as Masson’s trichrome 
for collagen and Verhoeff–Van Gieson for elastic fibers. Elastoma’s 
histopathological examination usually shows increased spaces 
between elastic fibers in the dermis, which can be increased in 
number and thickness, and coarsely braided. However, the his-
tological features of CTNs are very variable and may change be-
tween individuals of the same family or even between different 
lesions of the same patient (10). The histology of our case was sin-
gular because it did not show striking alterations in the number or 
dimension of the extracellular matrix fibers, but a mucin deposi-
tion between them, which is compatible with a CTN and has also 
been described in another case report of BOS (16).

Conclusions

The goal of this case report was to communicate that an overall 
analysis of clinical manifestations, familiar medical history, radio-
graphic findings, and histology allowed us to make a diagnosis of 
BOS without carrying out any genetic testing to avoid further ex-
pensive exams. Thus, as demonstrated in this case report, a diag-
nosis of BOS must result from collaboration between a dermatolo-
gist, pathohistologist, and radiologist. In conclusion, diagnosis 
of the syndrome is not simple, but it is very important to reassure 
patients and family members as well as to avoid unnecessary ex-
aminations and follow-up investigations.

References

1.	 Buschke A, Ollendorff-Curth H. [Ein Fall von Dermatofibrosis lenticularis dissem-
inata und Osteopathia condensans disseminata]. Dermatol Wschr. 1928;86: 
257–62. German.

2.	 U.S. National Library of Medicine. Buschke–Ollendorff syndrome. Genetics 
Home Reference 2014 [Internet]. Available from: http://ghr.nlm.nih.gov/condi-
tion/buschke-ollendorff-syndrome.

3.	 De la Salmonière P, Janier M, Chemlal K, Lazareth I, Carlotti A, Charasson I, et al. 
Buschke–Ollendorff syndrome. Ann Dermatol Venereol. 1994;121:718–20.

4.	 Benli IT, Akalin S, Boysan E, Mumcu EF, Kis M, Türkoglu D. Epidemiologi-
cal, clinical and radiological aspects of osteopoikilosis. J Bone Joint Surg Br. 
1992;74:504–6.

5.	 Lin F, Morrison JM, Wu W, Worman HJ. MAN1, an integral protein of the inner 
nuclear membrane, binds Smad2 and Smad3 and antagonizes transforming 
growth factor-beta signaling. Hum Mol Genet. 2005;14:437–45.

6.	 Giro MG, Duvic M, Smith LT, Kennedy R, Rapini R, Arnett FC, et al. Buschke–Ol-
lendorff syndrome associated with elevated elastin production by affected skin 
fibroblasts in culture. J Invest Dermatol. 1992;99:129–37.

7.	 Woodrow SL, Pope FM, Handfield-Jones SE. The Buschke-Ollendorff syndrome 
presenting as familial elastic tissue naevi. Br J Dermatol. 2001;144:890–3.

8.	 Ozdemirel AE, Cakit BD, Erdem HR, Koc B. A rare benign disorder mimicking me-
tastasis on radiographic examination: a case report of osteopoikilosis. Rheuma-
tol Int. 2011;31:1113–6. 

9.	 Kennedy JG, Donahue JR, Aydin H, Hoang BH, Huvos A, Morris C. Metastatic 
breast carcinoma to bone disguised by osteopoikilosis. Skeletal Radiol. 
2003;32:240–3.

10.	 Uitto J, Santa Cruz DJ, Eisen AZ. Connective tissue nevi of the skin. Clinical, ge-
netic, and histopathologic classification of hamartomas of the collagen, elastin, 
and proteoglycan type. J Am Acad Dermatol. 1980;3:441–61.

11.	 McCauig CC, Vera C, Kokta V, Marcoux D, Hatami A, Thuraisingam T, et al. Con-
nective tissue nevi in children: institutional experience and review. J Am Acad 
Dermatol. 2012;67:890–7.

12.	 Schnur RE, Grace K, Herzberg A. Buschke–Ollendorf syndrome, otosclerosis and 
congenital spinal stenosis. Pediatr Dermatol. 1994;11:31–4.

13.	 Pope V, Dupuis L, Kannu P, Mendoza-Londono R, Sajic D, So J, et al. Buschke–Ol-
lendorff syndrome: a novel case series and systematic review. Br J Dermatol. 
2016;174:723–9.

14.	 Brodbeck M, Yousif Q, Diener PA, Zweier M, Gruenert J. The Buschke-Ollendorff 
syndrome: a case report of simultaneous osteo-cutaneous malformations in the 
hand. BMC Res Notes. 2016;9:294. 

15.	 Lygdas P, Ballas EG, Stathopoulos IP, Theologis T, Pistevos K, Pasparakis D. 
Buschke–Ollendorff syndrome accidentally diagnosed after a left ankle sprain. 
J Musculoskelet Neuronal Interact. 2014;14:144–7.

16.	 Umaretiya PJ, Miest RY, Tollefson M. A 5-year-old with connective tissue nevi: 
Buschke–Ollendorff syndrome. Journal Pediatr. 2014;165:206.


