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PRESENTATION

A 5-year old boy is transferred from an outside institution for a radiograph finding

of a left femur fracture coursing through a lytic lesion. The boy presented earlier

that day with left leg pain and inability to bear weight after tripping and falling.

One month previously he was diagnosed as having a left tibia fracture after

another child jumped and landed on him in an inflatable bounce house. Before

these injuries he had no history of bone pain or muscle weakness. His parents

report a long-standing history of poor appetite and hyperactivity. He has no

associated fever, weight loss, rash, or night sweats. Themedical history includes a

recent diagnosis of attention-deficit/hyperactivity disorder (ADHD), a “Mongo-

lian spot” diagnosed in infancy, and 3 hospitalizations in the first 4 months of life

for brief resolved unexplained events. An investigation for nonaccidental trauma

was initiated at that time and revealed chronic bilateral subdural hemorrhages on

magnetic resonance imaging, normal laboratory results, and a normal skeletal

survey and ophthalmic examination findings. The boy was temporarily placed in

the care of a family friend and eventually placed back into his parents’ custody.

On physical examination the boy points to his left thigh as the primary source

of pain. He has a posterior long bone splint on the left leg, with an overlying short

hard cast that was placed by the outside institution. Range of motion and strength

is decreased in the left leg, but he has intact pulses, normal capillary refill, and

intact sensation. His previously diagnosed Mongolian spot is a large, flat,

hyperpigmented macular lesion with jagged borders that spans his lower back

and buttocks (Fig 1).

Radiographs of the left lower extremity reveal a healing fracture of the distal

tibia and an acute nondisplaced fracture at the proximal femur (Fig 2). Multiple

lucent lesions with cortical thinning are visible throughout the femur, fibula, and

tibia (Fig 2). Additional imaging and laboratory evaluation confirm the underlying

diagnosis.

DIAGNOSIS

The patient’s Mongolian spot has the typical appearance of a café-au-lait

skin pigmentation, and the jagged borders mimic the coast of Maine (Fig 1).

The lucent lesions on the radiograph are consistent with polyostotic fibrous

dysplasia (PFD). Further evaluation in the context of the physical examination

findings revealed an elevated testosterone level, suppressed thyrotropin level,
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elevated free thyroid hormone level for his age, and ultra-

sonographic evidence of Leydig cell hyperplasia. The com-

bination of dermatologic and radiographic findings with

evidence of endocrine system hyperfunctionality (testes and

thyroid gland) support a diagnosis of McCune-Albright

syndrome (MAS).

DISCUSSION

Although congenital dermal melanocytosis, formerly

known as a Mongolian spot, is frequently found in the

sacral-gluteal region, it differs from a café-au-lait spot in

that it has a blue-gray pigmentation and typically fades

during the first few years of life. (1) Congenital dermal

melanocytosis is also flat and has indefinite borders.

Café-au-lait spots seen in MAS can also be confused with

those seen in neurofibromatosis (NF), although differences

in shape and location can help clinicians distinguish

between the 2 conditions. (2) Café-au-lait spots of MAS

have jagged borders, similar to the coast of Maine, and

generally do not cross the midline, unlike the case pre-

sented. In contrast, the spots inNFcross themidline and are

smooth, similar to the coast of California. PFD may be an

isolated finding or may accompany MAS, which is associ-

ated with a spectrum of clinical features. Skeletal findings in

NFare uncommon; however, when apparent, they can result

in pseudoarthrosis. Malignancy should also be included in

the differential diagnosis of bone lesions and pathological

fractures.

MAS is a rare genetic disorder disease, with a predicted

prevalence of 1 in 100,000 to 1 in 1,000,000. (2) It

is caused by a postzygotic activating mutation of the

alpha subunit of the G stimulatory protein that activates

adenylyl cyclase. (3) This abnormal G stimulatory protein

results in continuous stimulation in tissues with the

mutation, which can result in autonomous cell prolifera-

tion and/or hyperfunctioning endocrinopathies. (2) A

MAS diagnosis can be made clinically when patients pre-

sent with at least 2 of 3 classical features, ie, polyostic

fibrous dysplasia, cafe-au-lait spots, and typical hyperfunc-

tioning endocrinopathies. (2)

Although precocious puberty is a common presenting

sign in girls, its incidence in boys is quite low. (4)

However, boys have a high prevalence of testicular pathol-

ogy, predominantly Leydig cell hyperplasia, which can be

suggested on testicular ultrasonography by hyperechoic

and hypoechoic lesions. (4) Boys are typically referred to

urology for long-term observation and serial imaging of

testicular lesions; surgery is reserved for those with

palpable, invasive, or rapidly enlarging lesions. (4)

Café-au-lait spots are often present at birth and are

usually the first manifestation of disease. PFD most

commonly affects the proximal femur and skull base,

and patients with PFD may present with pain, limping,

and/or pathological fracture. (5) Several hyperfunction-

ing endocrinopathies have been described, including

peripheral precocious puberty, hyperthyroidism, growth

hormone excess, renal phosphate wasting, and Cushing

syndrome. (2) Early diagnosis is imperative for detecting

and managing disease sequelae. Baseline evaluation

may include a nuclear bone scan to delineate PFD

Figure 1. A large, flat, hyperpigmented macular lesion with jagged
borders spans the lower back and buttocks.

Figure 2. Multiple expansile lucent lesions with cortical thinning (red
arrows) are visible throughout the femur, fibula, and tibia (A and B). An
acute, nondisplaced pathologic fracture (black arrow) is visible at the
proximal femur (B).
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lesions, formal vision and hearing evaluations, testicular

ultrasonography in males, laboratory evaluation for preco-

cious puberty, hyperthyroidism, growth hormone

excess, renal phosphate wasting/hypophosphatemic rick-

ets, and Cushing syndrome. Management and prognosis

depend on the clinical presentation and on the affected

tissues. Families should be counseled that MAS is not

inherited, and, therefore, patients will not transmit the

disease to their own children.

PATIENT COURSE

Our patient underwent closed reduction and spica cast-

ing of the left femur by orthopedics. He was referred to

our endocrinology clinic and was found to have thyro-

tropin suppression and an elevated free thyroid hormone

level. Thyroid ultrasonography revealed that the right

lobe was mostly replaced by nodules, with 2 additional

nodules in the left lobe. Thyroid nuclear uptake scan

showed asymmetrically decreased uptake in the left thy-

roid lobe, suggesting that the nodules in the right lobe

were hyperfunctioning. The patient’s symptoms of

hyperactivity and poor appetite were likely secondary

to hyperthyroidism; thus, we counseled the family that

a definitive diagnosis of ADHD should not be made until

his hyperthyroidism is appropriately managed. He will

undergo a thyroidectomy for definitive treatment of

hyperthyroidism and thyroid nodules in the context of

MAS. The boy had a mildly elevated testosterone level for

his age and Tanner stage 1 testicles. Testicular ultraso-

nography revealed patchy hyperechoic foci suggestive of

Leydig cell hyperplasia, for which the patient was

referred to urology. He underwent formal hearing and

vision evaluations, which were normal. He will also

undergo a nuclear bone scan to detect any additional

lesions of fibrous dysplasia. Notably, the etiology of

the patient’s chronic bilateral subdural hemorrhages

remains unexplained and has no known association

with the MAS spectrum.
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Summary
• Patients with McCune-Albright syndrome (MAS) often present
with 2 of the following: polyostic fibrous dysplasia, cafe-au-lait
spots, or hyperfunctioning endocrinopathies. (2)

• Café-au-lait spots, often present at birth, have jagged borders,
similar to the coast of Maine, and generally do not cross the
midline; in contrast, lesions of neurofibromatosis are smooth,
similar to the coast of California, and cross the midline.

• Hyperfunctioning endocrinopathies include precocious
puberty, hyperthyroidism, growth hormone excess, renal
phosphate wasting, and Cushing syndrome.

• Patients with MAS should undergo a multisystem evaluation
and be referred to appropriate specialists in endocrinology,
urology, orthopedics, ophthalmology, genetics, and ear, nose,
throat/audiology.

Vol. 41 No. 1 JANUARY 2020 e3
 by 1617003 on January 2, 2020http://pedsinreview.aappublications.org/Downloaded from 

https://www.ncbi.nlm.nih.gov/books/NBK274564/
https://www.ncbi.nlm.nih.gov/books/NBK274564/
http://pedsinreview.aappublications.org/


DOI: 10.1542/pir.2017-0328
2020;41;e1Pediatrics in Review 

Seema Jain and Lefkothea P. Karaviti
Boy

Visual Diagnosis: Multiple Falls and a Pigmented Skin Lesion in a 5-year-old

Services
Updated Information &

http://pedsinreview.aappublications.org/content/41/1/e1
including high resolution figures, can be found at: 

References

1
http://pedsinreview.aappublications.org/content/41/1/e1.full#ref-list-
This article cites 4 articles, 0 of which you can access for free at: 

Subspecialty Collections

nology_sub
http://classic.pedsinreview.aappublications.org/cgi/collection/endocri
Endocrinology
ology_sub
http://classic.pedsinreview.aappublications.org/cgi/collection/dermat
Dermatology
following collection(s): 
This article, along with others on similar topics, appears in the

Permissions & Licensing

https://shop.aap.org/licensing-permissions/
in its entirety can be found online at: 
Information about reproducing this article in parts (figures, tables) or

Reprints
http://classic.pedsinreview.aappublications.org/content/reprints
Information about ordering reprints can be found online: 

 by 1617003 on January 2, 2020http://pedsinreview.aappublications.org/Downloaded from 

http://http://pedsinreview.aappublications.org/content/41/1/e1
http://pedsinreview.aappublications.org/content/41/1/e1.full#ref-list-1
http://pedsinreview.aappublications.org/content/41/1/e1.full#ref-list-1
http://classic.pedsinreview.aappublications.org/cgi/collection/dermatology_sub
http://classic.pedsinreview.aappublications.org/cgi/collection/dermatology_sub
http://classic.pedsinreview.aappublications.org/cgi/collection/endocrinology_sub
http://classic.pedsinreview.aappublications.org/cgi/collection/endocrinology_sub
https://shop.aap.org/licensing-permissions/
http://classic.pedsinreview.aappublications.org/content/reprints
http://pedsinreview.aappublications.org/


DOI: 10.1542/pir.2017-0328
2020;41;e1Pediatrics in Review 

Seema Jain and Lefkothea P. Karaviti
Boy

Visual Diagnosis: Multiple Falls and a Pigmented Skin Lesion in a 5-year-old

 http://pedsinreview.aappublications.org/content/41/1/e1
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

Print ISSN: 0191-9601. 
Illinois, 60143. Copyright © 2020 by the American Academy of Pediatrics. All rights reserved. 
published, and trademarked by the American Academy of Pediatrics, 345 Park Avenue, Itasca,
publication, it has been published continuously since 1979. Pediatrics in Review is owned, 
Pediatrics in Review is the official journal of the American Academy of Pediatrics. A monthly

 by 1617003 on January 2, 2020http://pedsinreview.aappublications.org/Downloaded from 

http://pedsinreview.aappublications.org/content/41/1/e1
http://pedsinreview.aappublications.org/

