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Donovan McCune Fuller Albright

McCune -Albright Syndrome



1938

Å1933 ς1937, 32 different names
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McCune -Albright Syndrome - Definition

Café-au-lait

Precocious
puberty

Fibrous 
dysplasia

Hyperthyroid

Gigantism/
Acromegaly

Cushings

Rickets/
Osteomalacia

Others

Any combination of two or more of these typical findings = MAS
These can occur in any combination

Marked variability in severity and treatment



Skin
Thyroid
Bone

How MAS Happens

Migrates &

expands as

embryo

is formed

Mutation occurs by chance

Stem Cell

Mutation in the gene GNAS

GNAS codes for the protein, Gs Ŭ



Skin
Thyroid
Bone

How MAS Happens

Mutation occurs by chance

Mutated cell proliferates
Migrates &

expands as

embryo

is formed

ÅMutation is now in cells

that will later give rise to different

tissues: skin, bone, ovaries, etc.

Stem Cell



Skin
Thyroid
Bone

How MAS Happens

Mutation occurs by chance

Mutated cell proliferates

Mutated cells migrate 

& expands as embryo

is formed

Stem Cell



Where and when the mutation
occurs determines what your 
child will and wonôt have 

How MAS Happens

Mutation occurs by chance

Mutated cell proliferates

Mutated cells migrate 

& expands as embryo

is formed

Stem Cell
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Chronologic Age (years)

100% of final amount of FD 

(Hart, JBMR, 2007)

Age
disease 

present

clinically

significant 

disease 

present

5.7 50% 95%

10.7 75% 99%

15.0 90% 99%

9ǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ άƳŀǇέ ƻŦ ŜŦŦŜŎǘŜŘ ǘƛǎǎǳŜǎ

n = 109 subjects, 266 bone scans, f/u up to 32 y



What causes FD?

Å Disease caused by a mutation in a gene, GNAS

Å GNAS is the code for the protein, GsŬ

Å Rare: 1/1,000,000 ï1/100,000

ÅNo known ñcauseò for the mutation

Å The mutation did not come from either parent

ÅThe mutation will not be passed to your children

(Weinstein, NEJM, 1991)



GsŬis the ñon and off switchò for many cells

Skin

Café-au-lait

Ovary Bone Thyroid Pituitary

precocious puberty hyperthyroidism

fibrous dysplasia growth hormone excess



The GNAS gene is prone to mistakes (mutations) 

that lead to MAS.

There are no known environmental, ethnic, or 

geographic risk factors for the development of 

MAS. (Itôs not your fault mom!)

So far, all cases of MAS are sporadic.  The 

disease did not come from the parents and 

patients will not transmit it to their children. 



Fibrous dysplasia

Café-au-lait

Precocious Pub.      

Thyroid

Phosphate

Growth hormone

Cushings

0 5 10 15 20 30 // 50Ÿ
Age

not visible yet causes problems can go away on its own

The ñmapò of affected tissues is drawn in utero

By the age of 5 or so careful testing can identify all 

tissues that will ever be affected



skeletal stem cell

adipocyte

bone forming cell

chondrocyte

stromal cell

What goes wrong in the bone?

X

XXX

osteoblast

cartilage forming cell

marrow fat cell
blood supporting cell

Maturation of the stem cell is blockedBiancoéRobey, JCI 1998



mutant

skeletal 

stem cell 

FD results from multiplication of mutation -bearing 

skeletal stems cells
normal

skeletal 

stem cell 

FD lesions are a mixture of mutant and normal cells



Mutant                          Normal

Mutation -bearing cells probably die off sooner

Mutant                        Normal

young patient older patient

(Kuznetsov, JBMR, 2008)



Å typical x -ray, + typical café -au-lait + prec. puberty

Å typical café -au-lait + typical  x -ray

Å prec. puberty + typical x -ray

Å atypical café -au-lait + typical x -ray

Å typical x -ray, atypical location, + gene test

Å atypical x -ray, atypical location, ñtypical  biopsyò

Å atypical x -ray, typical biopsy, + gene test

Å atypical x -ray, atypical  biopsy, + gene test

Å atypical location and x -ray, no skin, no endo., no

biopsy, no mutation testing

How do you diagnose FD/MAS?

Certain

Less Certain



What bones are affected by FD?

(Kelly, OI, 2008)



Region-specific problems and treatments

craniofacial axial appendicular



Axial Fibrous Dysplasia:  Scoliosis

Leet, JBJS 2004

ÅFD of the spine is common (63%)

Åscoliosis is common (40%)

Åfunctional deficits are rare

Åprogression can be stopped by rods


