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McCune -Albright Syndrome - Definition

g el L »

Café-au-lait Hyperthyroid
Precocious S‘igantismll
puberty cromegaly
Fibrous Cushings
dysplasia

P 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



How MAS Happens

Stem Caell

4

Mutation occurs by chance
Mutation in the gene GNAS
GNAS codes for the protein, Gs U



How MAS Happens

Stem Cell

o

Mutation occurs by chance

Mutated cell proliferates

AMutation is now in cells
that will later give rise to different
tissues: skin, bone, ovaries, etc.



How MAS Happens

Stem Cell

Mutation occurs by chance

Mutated cell proliferates

Mutated cells migrate
& expands as embryo
is formed



How MAS Happens

Stem Cell

Mutation occurs by chance

Mutated cell proliferates

Mutated cells migrate
& expands as embryo
is formed

Where and when the mutation
occurs determines what your
child will and
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What causes FD?

A Disease caused by a mutation in a gene, GNAS
A GNAS is the code for the protein, G.U
A Rare: 1/1,000,000 i 1/100,000

ANo known Acauseo for t he

A The mutation did not come from either parent

A The mutation will not be passed to your children

(Weinstein, NEJM, 1991)



GUI s the non and of f

Skin Ovary Bone Thyroid Pituitary

l l l

Café-au-lait fibrous dysplasia growth hormone excess

\ 4

precocious puberty hyperthyroidism



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. (1 tos not your fault mo

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.



The nmapo of affected t1 ¢

Fibrous dysplasi ]

Caféau-lait
Precocious Pub.

Thyroid ]
Phosphate RN
Growth hormoney 1]
Cushings _tRt_;
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not visible yet Il causes problems

NN

can go away on its ow

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

tissues that will ever be affected



What goes wrong in the bone?
bone forming cell

skeletal stem cell
% X > osteoblast
cartilage forming cell
chondrocyte

marrow fat cell ——

blood supporting cell

stromal’ cell adipocyte

Bi ancoéRobey, J Maturagignyof the stem cell is blocked



FD results from multiplication of mutation -bearing
skeletal stems cells

mutant normal
skeletal skeletal
stem cell stem cell

FD lesions are a mixture of mutant and normal cells



Mutation -bearing cells probably die off sooner

oung patient older patient

Mutant Normal Mutant Normal
kg
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(Kuznetsov, JBMR, 2008)



How do you diagnose FD/MAS?

Certain

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

prec. puberty + typical x -ray

atypical café -au-lait + typical x -ray

typical x -ray, atypical location, + gene test
atypicalx -r ay, atypi cal | ocati on, ypi ca
atypical x -ray, typical biopsy, + gene test

atypical x -ray, atypical biopsy, + gene test

To To To To To To T To I

atypical location and x -ray, no skin, no endo., no
biopsy, no mutation testing

Less Certain



are affected

Skull 85%
J Mandible 65%
- Cervical opinel6%

Left Clavicle 6%
Left Scapula 32%

What bones

Right Clavicle 5%
Right Scapula 30%

Thoracie Spine 399
Left Humerns 43%,

Right Humerus 44%,

Right Ribs 45%
Left Ribs 42%

" g _ 367
Right UlRg 22% r .
Right Radius 29% & Left Ulha A
Left Fadmes 223

Fight Handi 4 Left Handfwrist 26%

Wizt 25%

Right Tibia 44% Left Tibia 47%

Right Fibwla 22%

Left Footfankle 36%

by FD?

Key: Percert of Invmlvement

(Kelly, Ol, 2008)



Regionspecific problems and treatments

appendicular

craniofacial



Axial Fibrous Dysplasiascoliosis

AFD of the spine is common (63%) Aunctional deficits are rare
Ascoliosis is common (40%) Aprogression can be stopped by rods

Leet, JBJS 20C



