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CASE REPORT

Osteoma Cutis as the Presenting Feature of Albright
Hereditary Osteodystrophy Associated with
Pseudopseudohypoparathyroidism
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Primary osteoma cutis is characterized by the formation of
normal bone tissue in the dermis or subcutis without any un-
derlying tissue abnormality or pre-existing calcification. This
illness is associated with Albright hereditary osteodystrophy
(AHO), which is characterized by such physical features as
a short stature, round face, obesity, brachydactyly and osteo-
ma cutis. Pseudohypoparathyroidism (PHP) is an inherited
metabolic disorder that’s characterized by resistance to para-
thyroid hormone, and PHP is present in most AHO patients.
An AHO phenotype without hormonal resistance is called
pseudopseudohypoparathyroidism (PPHP). Osteoma cutis
is less common in patients with PPHP than in patients with
PHP. We present here a case of osteoma cutis as the cardinal
manifestation of AHO associated with PPHP. Osteoma cutis
is an important sign of AHO and its significance should not
be overlooked, even if the patient has normal values on the
serum biochemical tests. (Ann Dermatol 21(2) 154 ~ 158,
2009)
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INTRODUCTION

Albright hereditary osteodystrophy (AHO) was first de-
scribed by Fuller Albright in 1942, and AHO is a rare met-
abolic disorder’. It is characterized by a multitude of phys-

Received July 29, 2008, Accepted for publication August 22, 2008

Reprint request to: Bark-Lynn Lew, M.D., Department of Dermatology,
East West Neo Medical Center, Kyung Hee University, 1, Sangil-dong,
Gangdong-gu, Seoul 134-727, Korea. Tel: 82-2-440-7329, Fax:
82-2-440-7336, E-mail: bellotte@hanmail.net

154 Aunn Dermatol

ical features, including a short stature, round face, obesity,
brachydactyly and osteoma cutis. Mental retardation has
been less frequently described in patients with AHO.
AHO is often associated with pseudohypoparathyoidism,
which is characterized by resistance to parathyroid
hormone. Hypocalcemia, hyperphosphatemia and an in-
creased serum concentration of parathyroid hormone
(PTH) are observed in patients with AHO. Patients with an
AHO phenotype and who are without hormonal resist-
ance have a condition called pseudopseudohypoparathyr-
oidism (PPHP). Patients with PPHP show normal levels of
serum calcium, phosphorus and PTH. We present here a
case of osteoma cutis in an 11-year-old girl who had the
phenotypic features of AHO with normal biochemical
parameters.

CASE REPORT

An 11-year-old girl presented with a 10 year history of sev-
eral asymptomatic hard cutaneous nodules located on the
palm, finger and sole of her foot. The lesions were first
seen by the parents when the girl was 1 year old and the
lesions had slightly increased in size since they first
appeared. She was born healthy and there was no family
history of similar lesions. The physical examination yield-
ed a height of 135 cm (5™ percentile for a normal Korean
girl), a round face, malocclusion of teeth and shortened
left 4™ and 5" fingers and 4™ toe (Fig. 1). The cutaneous
examination showed skin-colored, hard, mildly tender
nodules; there was a 2.5x2 cm sized nodule on her left
sole, a 1x1 cm sized nodule on her right palm and a
0.4x0.4 cm sized nodule on her left 5" finger (Fig. 2).
The laboratory studies that included a complete blood cell
count, blood chemistry and urinalysis were within the nor-
mal limits. Further investigation revealed a normal para-



thyroid hormone level of 21.6 pg/ml (reference range: 8 ~
76), a calcium level of 9.5 mg/dl (reference range: 8.4~
10.2) and a phosphorus level of 5.5 mg/dl (reference
range: 2.5~5.6). The thyroid function tests were within
the normal limits. Radiologic studies demonstrated cuta-
neous ossification at the sites of the nodules (Fig. 3). Short
4™ and 5™ metacarpal bones were observed bilaterally and
a short 4™ metatarsal bone was observed in the left foot
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Fig. 1. Photograph showing the
round face (A), malocclusion of teeth
(B), the shortened 4™ and 5™ fingers
(O and the shortened left 4" toe (D).

Fig. 2. Presence of skin-colored, hard
nodules on the left sole (A) and right
palm (B).

(Fig. 4). Histopathologic examination of the three nodules
revealed small spicules to large masses of mature bone in
the dermis. The bony tissue was composed of osteocytes,
osteoblasts, Haversian canals and condensed mesen-
chyme (Fig. 5). Based on these clinical, biochemical, ra-
diologic and histological features, we made the diagnosis
of osteoma cutis in a patient with AHO associated with
PPHP.
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Fig. 3. Extraskeletal ossifications are seen on the left sole (A)
and left 5 finger (B).

Fig. 4. Shortened right and left 4™ and 5" metacarpal bones (A)
and the shortened left 4" metatarsal bone (B).

DISCUSSION

Osteoma cutis is characterized by the formation of normal
bone tissue within the dermis or the subcutis®. It is an un-
usual condition that may be primary or secondary to in-
flammatory, neoplastic or traumatic processes. Secondary
osteoma cutis is more common than primary osteoma cu-
tis’. Most cases of secondary osteoma cutis are due either
to tumors, such as pilomatricomas, chondroid syringomas,
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Fig. 5. Small spicules to large masses
of mature bone are found in the
dermis (A: Lt. 5" finger, B: Lt. sole,
x40). The bony tissue is composed
of osteocytes, osteoblasts, Haversian
canals and condensed mesenchyme
(C: Lt. sole, x100).

basal cell carcinomas, pilar cysts or naevi, or to in-
flammatory conditions such as scars and venous stasis”.
Primary osteoma cutis rarely occurs without any under-
lying tissue abnormality or pre-existing calcification. There
are four well described ossifying syndromes’: fibrodyspla-
sia ossificans progressova, AHO, progressive osseous het-
eroplasia and plate-like osteoma cutis.

AHO is a rare syndrome that’s characterized by a variety
of several distinct physical features, including a short stat-



ure, obesity, round face, cutaneous ossifications, brachy-
dactyly and other skeletal anomalies®. Some AHO patients
have mental retardation. Osteoma cutis mostly appears in
the periarticular regions such as the scalp, and particularly
the hands and feet, but it can occur anywhere in the
body’. The ossification is usually not progressive or
painful. In addition, PHP is present in most AHO patients,
and PHP is an inherited metabolic disorder that’s charac-
terized by end organ resistance to the action of PTH®.
Resistance to PTH leads to hypocalcemia and hyper-
phosphatemia. AHO is observed in PHP type la and Ic,
which are two of the four subtypes of PHP. When AHO is
present with normal levels of serum calcium, phosphorus
and parathyroid hormone, then it is termed PPHP. This is
an inherited disorder that’s caused by a mutation in the
gene encoding the alpha subunit of the adenylate cyclase
stimulatory G protein (GNAS), and this gene is imprinted
on the paternal chromosome, whereas PHP-la is caused
by maternally inherited mutations’. Unlike the patients
with PHP-la, PPHP patients present only with the skeletal
defects and no defects of the calcium and phosphorus
homeostasis. The precise pathogenesis of osteoma cutis in
the patients with PHP-la and PPHP is not well understood.
Osteoma cutis does not seem to be due to PTH resist-
ance’. Decreased Gs @ activity has recently been directly
linked to osteogenic differentiation in human mesen-
chymal cells'®. Both PHP-la and PPHP patients have re-
duced Gs a activity because of the heterozygous in-
activating mutations in the GNAS gene. Therefore, it pro-
vides a potential explanation for the development of ec-
topic bone in patients with Albright’s hereditary osteodys-
trophy associated with PHP-la and PPHP. Osteoma cutis
and obesity are observed less frequently in patients with
PPHP than in those patients with PHP”''. The frequency
of osteoma cutis in patients with PPHP is unknown. In one
report, cutaneous calcification was observed in 42% of
the patients with PHP and in 27% of the patients with
PPHP'?. In the absence of biochemical abnormalities, the
significance of osteoma cutis may be overlooked and the
correct diagnosis of AHO may be delayed". Furthermore,
the typical phenotype of a short stature, round face and
brachydactyly is less apparent in young children than in
adults. The radiologic findings of these patients can be
very helpful for diagnosing AHO". Ossification of the skin
and subcutaneous tissues and shortening of the meta-
carpal, metatarsal and phalangeal bones, and especially
the 4™ metacarpal, are seen on radiography.

In our patient, osteoma cutis was the presenting cardinal
sign of AHO. She also exhibited a short stature, round
face and brachydactyly with shortening of the metacarpal
and metatarsal bones. The serum levels of calcium, phos-
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phorus and PTH were normal. Therefore, our patient had
the typical phenotype of AHO and the biochemical fea-
tures of PPHP.

We herein document an interesting case of osteoma cutis
as the presenting sign of AHO associated with PPHP.
AHO is a rare and unfamiliar condition to most dermatol-
ogists and some AHO cases can be difficult to diagnose. It
is important for dermatologists to be aware of the pheno-
typic features of AHO. When multiple cutaneous ossifica-
tions are observed in a young child, then AHO should be
considered and performing subsequent biochemical and
radiologic studies is recommended.
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