
What is your diagnosis?

What is Your Diagnosis?
C H I E F  C O M P L A I N T  C H I E F  C O M P L A I N T
A 36 -mon th -o l d  Caucas i an  ma le ,  Robe r t ,  i s  r e f e r r ed  f o r  deve lopmen ta l  de l ay  and  h i s t o r y  o f

h y p o t o n i a .

 PA S T  M E D I C A L H I S TO RY
Robe r t  was  bo rn  w i t h  gene ra l i zed  hypo ton i a  and  had  ea r l y  p r ob l ems  w i t h  f eed i ng .  H i s  mo the r

s ta t e s  t ha t  he  babb l ed  and  cooed  as  an  i n f an t  and  unde r s tands  wha t  t hey  t e l l  h im ,  howeve r,  he

has  neve r  spoken .  He  d i dn ’ t  s i t  un t i l  h i s  f i r s t  b i r t hday  and  he  on l y  r ecen t l y  began  t o  wa l k ,  bu t

h i s  ga i t  i s  uns t eady.  Robe r t  l i k e s  t o  cons tan t l y  chew  on  some th i ng ,  and  h i s  mo the r  u sua l l y

ca r r i e s  a  ha rd  p l a s t i c  t o y  ( he  chews  up  so f t e r  ones )  t o  accommoda te  h im .  He  had  a  no rma l

hea r i ng  exam ina t i on  and  no rma l  ka r yo t ype  a t  14  mon ths  o f  age .

P H Y S I C A L E X A M I N ATION
You  no te  t ha t  Robe r t  has  m ino r  f ac i a l  anoma l i e s  i n c l ud i ng  do l i cocepha l y,  pu f f i ness  a round  t he

eyes ,  l a r ge  ea r s ,  a  w i de  nasa l  b r i dge ,  f u l l  c heeks ,  and  a  po i n t y  ch i n .  He  does  no t  make  eye

con tac t .  I n  add i t i on ,  h i s  t oena i l s  a re  t h i n  and  pee l i ng  o f f .

FA M I LY H ISTORY
The  f am i l y  h i s t o r y  i s  un remarkab l e .  Robe r t ’ s  pa ren ts  a re  no t  r e l a t ed  t o  each  o t he r.  See

p e d i g r e e .

1 .  Robe r t  has  a l r eady  had  a  no rma l  s t anda rd  ch romosome  ana l y s i s .

Wha t  l abo ra t o r y  t e s t ( s )  shou l d  you  o rde r  nex t  t o  de te rm ine

R o b e r t ’ s  d i a g n o s i s ?

A .  Ex tended  band i ng  ch romosome  ana l y s i s

B .  Sub te l omer i c  ch romosome  ana l y s i s

C .  Me thy l a t i on  s t ud i e s

D .  A r r ay  CGH

E.  A l l  o f  t he  above

2 .  Wha t  i s  t he  d i agnos i s  f o r  you r  pa t i en t?

A .  Ange lman  synd rome

B.  Au t i sm

C.  Tr i cho - r h i no -pha l angea l  s ynd rome

D.  22q13  de l e t i on /Phe lan -McDe rm id  s ynd rome

E.  P rade r -Wi l l i  s ynd rome

 3 .  Robe r t  i s  t he  f i r s t bo rn  ch i l d  i n  t h i s  f am i l y.  Wha t  i s  t he  r ecu r rence  r i s k  f o r  f u t u re

     p r egnanc i e s?

 A .  <<1%

 B .  25%

 C .  50%

 D .  Depends  on  whe the r  h i s  l ab  abno rma l i t y  i s  de  novo  o r  no t

            4 .  Wha t  pe r cen tage  o f  cases  l i ke  Robe r t ’ s  w i l l  ex t ended

                band ing  ch romosome  ana l y s i s  miss?

A .  Up  t o  12%

B.  Up  t o  25%

C.  Up  t o  32%

D.  Ex tended  band i ng  ch romosome  ana l y s i s  w i l l  no t  de tec t

                Robe r t ’ s  cond i t i on .
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t a k e  t h e

GEN ET I C  CHALLE N GE
t es t  your  knowledge  o f  c l in ica l  gene t ics
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Take the Genetic Challenge!
wi l l  f ea tu re  one  o r  m ore
g e n e t i c  c a s e s  p e r  m o n t h
t o  t e s t  y o u r  k n o w l e d g e
o f  c l i n i c a l  g e n e t i c s .  W e

hope you f ind these cases
interesting and educational.
Q u e s t i o n s  o r  c o m m e n t s ,

p l e a s e  c a l l : 1 - 8 0 0 - 3 6 6 -
1 5 0 2  o r  v i s i t  u s   o n   t h e
web at:  www.genetics.emory.edu.

cont inued  nex t  page
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F O L L O W - U P
You  o rde r  sub te lomer i c  ch romosome ana l ys i s  (ques t i on  1 )  because

you  suspec t  t ha t  Robe r t  has  some t ype  o f  m ic rode le t i on  synd rome,

such as 22q13 deletion syndrome, also called Phelan-McDermid syndrome

(ques t i on  2 ) .  (A l t hough  f l uo rescence  i n  s i t u  hyb r i d i za t i on ,  o r  F ISH

fo r  22q13  can  a l so  be  o rde red  a lone ,  a  sub te lomere  s tudy  w i l l  p i ck

up  the  22q13  de le t i on  as  we l l  as  o the r  sub te lomer i c  abno rma l i t i es

assoc ia ted  w i t h  Robe r t ’ s  c l i n i ca l  p resen ta t i on ) .  H i s  resu l t s  show  a

terminal deletion without any type of associated chromosome rearrangement,

i nd i ca t i ng  a  de  novo  occu r rence .  Fo r  t h i s  reason  the  recu r rence

r i sk  i n  fu tu re  p regnanc ies  i s  cons ide red  to  be  neg l i g i b le  (ques t i on

3 ) .  P r i o r  t o  t he  ava i l ab i l i t y  o f  sub te lomer i c  ch romosome ana l ys i s ,

you  wou ld  have  cons idered  o rder ing  ex tended band ing  ch romosome

studies in cases l ike Robert ’s.  Al though the diagnosis of 22q13 delet ion

syndrome is  in f requent ly  found v ia  ex tended band ing  karyo type,  th is

techn ique  does  no t  show the  ch romosome ends  c lea r l y,  and  m isses

up to  32% of  cases resu l t ing f rom submicroscopic  de le t ions (quest ion

4) .

ABOUT PHELAN-MCDERMID

SYNDROME
Approx imate ly  6% of  id iopa th ic  menta l  re ta rda t ion  resu l ts  f rom

cryp t i c  sub te lomer ic  ch romosome rear rangements .  F i rs t  desc r ibed

in  1985 ,  22q13  de le t ion /Phe lan-McDermid  syndrome i s  a  re la t i ve ly

w idespread  and  underd iagnosed cause  o f  menta l  re ta rda t ion .

Phe lan ,  e t  a l .  (1988)  iden t i f i ed  the  b reakpo in t  o f  th i s  m ic rode le t ion

syndrome a t  22q13 .31 ,  and  have  a lso  pub l i shed  the  la rges t  s tudy  to

da te  (2001) ,  charac te r i z ing  37  pa t ien ts ,  compar ing  them to  24

prev ious ly  pub l i shed  cases .  The  ma jo r  f i nd ings  o f  g loba l  deve lop -

menta l  de lay,  genera l i zed  hypo ton ia ,  absen t  o r  de layed  speech ,

minor  anomal ies  o f  the  face ,  head,  ears ,  and  hands ,  and  norma l  to

advanced  g rowth ,  ove r lap  w i th  many  o the r  cond i t i ons ,  pa r t i cu la r l y

Ange lman syndrome,  au t i sm,  t r i cho- rh ino-pha langea l  syndrome,

and Prader -Wi l l i  syndrome.

The prevalence of 22q13 deletion/Phelan-McDermid syndrome is unknown.

Al though three-quar ters  of  the cases have been d iagnosed in  ch i ldren

under  the  age  o f  5 ,  25% a re  o lde r  than  th i s ,  w i th  a  range  o f  age  a t

d iagnos i s  f rom p rena ta l  t o  33  yea rs .  The  22q13  de le t i on /Phe lan -

McDerm id  synd rome fam i l y  suppor t  g roup  webs i te ,  www.22q13 .o rg ,

l i s t s  the  fo l l ow ing  charac te r i s t i cs  o f  pa t ien ts :

• Hypo ton i a  ( 97%)

• Norma l  t o  acce l e ra t ed  g row th  ( 95%)

• I n c r eased  t o l e r ance  t o  pa i n  ( 86%)

• Th in ,  f l a ky  t oena i l s  ( 78%)

• L a r g e ,  f l e s h y  h a n d s  ( 6 8 % )

• Prom inen t ,  poo r l y  f o rmed  ea r s  ( 65%)

I f  y o u  a n s w e r e d  1 )  B ,  2 )  D ,  3 )  D ,  4 )  C ,

f o r  e a c h  q u e s t i o n ,  c o n g ra t u l a t i o n s !  Yo u  h a v e

m a s t e r e d  t h i s  m o n t h ' s  G e n e t i c  C h a l l e n g e !
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• Po in t ed  ch i n  ( 62%)

• Do l i cocepha l y  ( 57%)

• P t o s i s  ( 5 7 % )

• Tendency  t o  ove rhea t  and  l a ck  o f  pe r sp i r a t i on  ( 51%)

• Chew ing  on  non  f ood  i t ems  such  as  c l o t h i ng ,  bedd i ng ,  t o y s  ( 70%)

• Tee th  g r i nd i ng

• Tongue  t h rus t i ng

• Ha i r  pu l l i ng

• Ave rs i on  t o  c l o t hes

Charac te r i s t i cs  p resen t  in  l ess  than  50% o f  pa t i en ts :
•Ep ican tha l  f o l d s  ( f o l d  ove r  i nne r  co rne r  o f  eye )

•S y n d a c t y l y  ( w e b b i n g )  b e t w e e n  2 n d  a n d  3 r d  t o e s

•Fa i r  s k i n

•Puf f y  eye l i d s

•D e e p  s e t  e y e s

•L o n g  e y e  l a s h e s

•Fu l l  cheeks

•Wide  nasa l  b r i dge

•Fu l l  e yeb rows

•Mino r  anoma l i e s  o f  head ,  ea r s ,  hands ,  f ee t ,  and  f ace

•S e i z u r e s

•St rab i smus

•Anoma l i e s  o f  t he  sp i ne

•V is i on  d i f f i cu l t i e s  t ha t  r e su l t  i n  ex tens i ve  use  o f  pe r i phe ra l  v i s i on  and  poo r  dep th  pe r cep t i on

Deve lopmenta l  De lays  inc lude :
•Absen t  t o  seve re l y  de l ayed  speech

•Ro l l i ng  ove r  –  ave rage  8  mon ths  ( r ange  3 -24  mon ths )

•Craw l i ng  –  ave rage  16  mon ths  ( r ange  7 -36  mon ths

Behav io ra l l y,  many  fa l l  w i th in  the  au t i s t i c  spec t rum.

E T I O L O G Y  &  R E C U R R E N C E  R I S K
Phe lan -McDerm id  synd rome  resu l t s  f r om loss  o f  gene t i c  ma te r i a l  nea r  t he  te rm ina l  end

o f  the  l ong  a rm o f  one  copy  o f  ch romosome 22 .  A l though  more  pa te rna l  t han  ma te rna l

ge rm l ine  de le t i ons  a re  repo r ted ,  a  pa ren t  o f  o r i g in  e f fec t  on  pheno type  has  no t  been

obse rved .  Af fec ted  i nd i v i dua l s  may  have  the  22q13  de le t i on  i n  a l l  ce l l s  exam ined  o r  be

mosa i c  ( i . e .  have  a  m ix tu re  o f  ce l l  t ypes ,  usua l l y  some  no rma l  and  some abno rma l )  f o r

the  cond i t i on .  Th i s  l oss  can  occu r  f rom a  te rm ina l  (o r  ve ry  ra re l y )  an  i n te rs t i t i a l  de le t i on

o r  i nse r t i on ,  unba lanced  t rans loca t i on ,  o r  r i ng  ch romosome fo rma t i on .  I n  one  s tudy  o f

56  pa t ien ts  us ing  m ic rosa te l l i te  ana lys is  and  F ISH,  the  s ize  o f  the  22q13 de le t ion  ranged

f rom 130  kb  to  ove r  9  Mb ,  w i th  l i t t l e  co r re la t i on  to  pheno typ i c  seve r i t y.

Mos t  o f  t he  t ime  the  22q13  de le t i on  occu rs  spo rad i ca l l y  (de  novo )  and  the re fo re  has  a

neg l i g i b le  recu r rence  r i sk  fo r  f u tu re  p regnanc ies .  I n  20% o f  cases  the  de le t i on  i s  due  to

an unbalanced chromosome translocation. In about 80% of cases the unbalanced rearrangement

i s  i nhe r i t ed  f rom a  hea l thy  pa ren t  who  ca r r i es  a  ba lanced  t rans loca t i on .  A ba lanced

t rans loca t i on  ca r r i e r  has  an  i nc reased  r i s k  fo r  ch romosome ma lseg rega t i on  i n  a l l  o f

t he i r  p regnanc ies .  Abno rma l i t i es  i n  o f f sp r i ng  w i l l  depend  upon  wh i ch  ch romosomes  a re

invo l ved  i n  t he  unba lanced  rea r rangemen t .  The  ba lanced  t rans loca t i on  ca r r i e r  pa ren t

therefore wil l  be at increased r isk not only for 22q13 deletion syndrome, but other chromosome

abnorma l i t i es  as  we l l ,  depend ing  on  the  spec i f i c  rea r rangement .

PROSAP2/SHANK3 i s  a  gene  tha t  i s  impor tan t  i n  b ra in  deve lopment ,  and  i s  a t  the  22q13

loca t ion  and  the re fo re  los t  when  th i s  segment  o f  the  ch romosome i s  de le ted .  The  loss  o f

PROSAP2/SHANK3 is  thought  to be responsib le for  the major  neurological  features (mental

re ta rda t ion ,  de lay  o f  express ive  speech)  in  Phe lan-McDermid  syndrome.
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Emory Department of Human Genetics

revolutionizing patient care

through human genetics research

If you have additional questions regarding Phelan-McDermid syndrome,

please call Emory Genetics at 1-800-366-1502 or (404) 778-8500

and ask for the Genetic Counselor On-Call, or fill out the information below,

and fax this page to:  FAX  (404) 778-8559. Thank you.

Name_______________________________________________________________________

Address_____________________________________________________________________

Phone_________________________________FAX__________________________________

I am interested in:

_____Receiving this newsletter fax. Please add me beginning next month.

          (Name, address, phone, and fax# above must be completely filled out.)

_____Please remove my fax number from the newsletter fax.

_____Other:________________________________________________________________

PLEASE NOTE:  In accordance with the Federal Communications Commission, this newsletter

fax is for educational purposes only. Recipients may request removal by filling out the above

information and faxing this page to:  (404) 778-8559.
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