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INCREASED NUMBER OF CHROMOSOME ABERRATIONS IN  THE 

PERIPHERAL BLOOD CULTURE OF A RETINOBLASTOMA PATIENT
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Chromosome s t u d i e s  were p e r f o r m e d  on b l o o d  l y m p h o c y t e s  
f r o m  an e i g h t - y e a r - o l d  p a t i e n t  whose l e f t  eye  had  been 
e n u c l e a t e d  e a r l i e r  b e c a u s e  o f  r e t i n o b l a s t o m a .  GTG- 
banded k a r y o t y p e s  showed b o t h  n u m e r i c a l  and s t r u c t u r a l  
chromosome a b e r r a t i o n s ,  and t h e  number o f  t h e  p a t i e n t ' s  
l y m p h o c y t e s  w i t h  ch romosome a b e r r a t i o n s  i n c r e a s e d .  I t  
was c o n c l u d e d  t h a t  r e t i n o b l a s t o m a  s u r v i v o r s  need 
c o n t i n u o u s  c o n t r o l  b e c a u s e  o f  t h e  i n c r e a s e d  r i s k  o f  
se cond  p r i m a r y  t u m o r s .

INTRODUCTION

R e t i n o b l a s t o m a  i s  t h e  mos t  common eye tu m or  i n  c h i l d h o o d  

/ 3 /  w i t h  an i n c i d e n c e  o f  one new c a s e  p e r  15 .00 0  -  1 8 . 0 0 0  l i v e -  

b o r n  c h i l d r e n  / 1 0 , 1 7 / .  T h i s  t y p e  o f  t u m o r  can be u n i l a t e r a l  o r  

b i l a t e r a l ,  and h e r e d i t a r y  t r a n s m i s s i o n  can be d e t e c t e d  i n  some 

c a s e s  / 3 , 1 1 / .  The c o n v e n t i o n a l  t r e a t m e n t  o f  r e t i n o b l a s t o m a  i s  

t h e  e n u c l e a t i o n  o f  e ye s  w i t h  l a r g e  t u m o r s ,  and t h e  r a d i o t h e r a p y  

o f  e ye s  w i t h  s m a l l  t u m o r s  / 1 7 / .  The s u r v i v a l  r a t e  o f  c h i l d r e n  

w i t h  r e t i n o b l a s t o m a  i s  b e t t e r  t h a n  90 \  / 1 1 / .  C y t o g e n e t i c  

a n a l y s e s  o f  r e t i n o b l a s t o m a s  ha ve  shown t h a t  t h e  mos t  

c h a r a c t e r i s t i c  a b n o r m a l i t y  i s  d e l e t i o n  o f  t h e  l o n g  a r m ( q l 4 )  o f  

ch romosome 13.  / 4 - 6 ,  1 3 - 1 6 ,  18 ,  1 9 / .

O t h e r  ch anges  have  a l s o  been  f o u n d  as t r i s o m y  o f  l q  

i s o c h r o m o s o m e  ( 6 p ) ,  d e l  ( 6 q ) ,  monosomy o f  ch romosome 1 6 ,  l p  + 

m a r k e r  chromosome and t h e  p r e s e n c e  o f  hom o g e n e o u s ly  s t a i n i n g  

r e g i o n s  (HSR) and d o u b l e  m i n u t e s  (DMs) / 4 , 1 3 / .  The 

r e t i n o b l a s t o m a  s u r v i v o r s  have  an enhanced  r i s k  o f  se c o n d
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p r i m a r y  c a n c e r s  / 7 , 8 , 1 2 / .

I n  t h i s  w o r k ,  we have  i n v e s t i g a t e d  t h e  chromosome c o n t e n t  

o f  a p e r i p h e r a l  b l o o d  c u l t u r e  f r om  an e i g h t - y e a r - o l d  g i r l ,  one  

o f  whose e ye s  h a d  e a r l i e r  been  e n u c l e a t e d  b e c a u s e  o f  

r e t i n o b l a s t o m a .

An i n c r e a s e d  n u m b e r  o f  t h e  p a t i e n t ' s  l y m p h o c y t e s  w i t h  

ch rom osome  a b e r r a t i o n s  was d e t e c t e d .

MATERIALS AND METHODS

Case r e p o r t
The p a t i e n t ' s  ( K . S z . ;  1 0 . 0 9 .  1 9 7 8 . )  l e f t  eye was e n u c l e a t e d  

b e c a u s e  o f  r e t i n o b l a s t o m a  a t  2 and h a l f  y e a r s  o f  age.  No o t h e r  
t r e a t m e n t  was p e r f o r m e d .  L a t e r  c o n t r o l  i n v e s t i g a t i o n s  ( t w o  
e x a m i n a t i o n s  p e r  y e a r )  showed no s i g n s  o f  m e t a s t a s i s  o r  a 
s e c o n d  t u m o r .  The p r e s e n t  s t a t u s  o f  t h e  p a t i e n t  i s  good and h e r  
h e m a t o l o g i c a l  p i c t u r e  i s  w i t h o u t  a b n o r m a l i t i e s .
Chromosome e x a m i n a t i o n

Chromosome s t u d i e s  were p e r f o r m e d  on b l o o d  l y m p h o c y t e s  f r o m  
t h e  p a t i e n t  by t h e  r o u t i n e  m i c r o c u l t u r e  t e c h n i q u e  o f  A u t i o  and 
S c h r ö d e r  / 2 / .  The m i t o s e s  were e x a m i n e d  u n d e r  a m i c r o s c o p e  a t  a 
m a g n i f i c a t i o n  o f  1600  X. GTG-banded k a r y o t y p e s  were a n a l y s e d  
a c c o r d i n g  t o  t h e  ISCN / 9 / .

RESULTS

T a b l e  I  shows t h e  chromosome e x a m i n a t i o n  d a t a .  I t  can  be 

s e e n  t h a t  s e v e n t y - t h r e e  ( 9 1 . 2  4)  o f  t h e  e i g h t y  c e l l s  e x a m i n e d  

c o n t a i n e d  46 c h r o m o s o m e s ,  w h i l e  s e v e n  m i t o s e s  ( 8 . 8  4)  w e r e  

h y p o d i p l o i d .

T a b l e  I I  r e l a t e s  t o  t h e  k a r y o t y p e  a n a l y s i s  d a t a .  T w e n t y  

m e t a p h a s e s  were  e x a m i n e d :  e i g h t  m e t a p h a s e s  were  n o r m a l ,  w h i l e  

t w e l v e  k a r y o t y p e s  c o n t a i n e d  n u m e r i c a l  o r  s t r u c t u r a l  

a b e r r a t i o n s .  T h r e e  k a r y o t y p e s  showed n u m e r i c a l  a b e r r a t i o n s ;  a l l  

o f  them c o n t a i n e d  45 ch ro m osom es ,  and one  o f  t h e  ch romosomes 6 , 

7 ,  8 , and X was l o s t  i n  these cases. The c h a r a c t e r i s t i c  s t r u c t u r a l  

a b e r r a t i o n  i n  r e t i n o b l a s t o m a ,  d e l  ( 1 3 )  ( q l 4 )  was fo u n d  o n l y  i n  

f o u r  m i t o s e s .  O t h e r  d e l e t i o n s ,  such as  l q - ;  5 p - ;  6 p - ;  l O q -  and 

1 6 p - ,  were p r e s e n t  t o o .  The m o s t  f r e q u e n t  t r a n s l o c a t i o n



Chromosome aberrations in  a retinoblastoma patient 305

TABLE I

Chromosome e x a m i n a t i o n  d a t a  o f  t h e  

p a t i e n t ' s  l y m p h o c y t e s

Number o f  c e l l s  

ex am in ed

Number o f  c e l l s  Chromosome number i n  t h e  

w i t h  n u m e r i c a l  me ta phases  e x a m i n e d

a b e r r a t i o n s

80 7 41 42 44 45 46

1 1 1 4 73

TABLE I I

N u m e r i c a l  and s t r u c t u r a l  c h r o m o s o m a l  a b e r r a t i o n s

Type o f  a b e r r a t i o n Number o f  m i t o s e s

4 5 , XX , - 6  1

4 5 ,  X X , - 7 , d e l / 5 / / p l 4 - > p t e r / ,  t / 9 ; ? / / q 3 4 ; ? / ,

t / 1 2  ; 1 2 / / p l 3 ; q 2 4 /  1

45X , -X , - 8  , +mar d e r / 8 /  t / 1  ; 8 / / q 2 4 ; p 2 3 /  1

4 6 ,  X X , d e l / l / / q 4 1 - » t e r /  1

4 6 , X X , d e l / 1 3 / / q l 4 /  2

4 6 , X X , d e l / 1 3 / / q l 4 / , t / 9 ; ? / / q 3 4 ; ? /  1

46 , XX , d e l / 1 6 / / p l 3  -* p t e r /  1

4 6 , X X , t / 9 ; ? / / q 3 4 ; ? /  2

4 6 , X X , d e l / 6 / / p l l - >  p t e r / , d e l / 1 0 / / q 2 5  ■» t e r  /  ,

d e l / 1 3 / / q l 4 / , t / 9 ; ? / / q 3 4 ; ? /  1

4 6 , X X , t / 11 ; 1 2 / / p l 3 ; q 2 4 /  1
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( i n  f i v e  m i t o s e s )  was t ( 9 ; ? )  ( q 3 4 ; ? ) , w h i c h  r e s u l t e d  a

9q  + ch romosome.  The t r a n s l o c a t i o n s  t (1  ; 8 )  ( q 2 4 ; p 2 3 ) ;

t ( 1 1  ; 12 )  ( p l 3 ; q 2 A ) and  t (12  ; 12 )  ( p l 3 ; q 2 4 )  were  each  f o u n d  i n  a 

s i n g l e  ca se .

DISCUSSION

D e l e t i o n  o f  ch ro m o so m e  band 1 3 q l 4  i s  t h e  c h a r a c t e r i s t i c  

a b e r r a t i o n  f o r  r e t i n o b l a s t o m a  / 4 - 6 ,  1 3 - 1 6 ,  18,  1 9 / ,  t h e  mos t  

common i n t r a o c u l a r  t u m o r  i n  c h i l d h o o d  / 1 / .  R e t i n o b l a s t o m a  

o c c u r s  u n i l a t e r a l l y  i n  a b o u t  65 % o f  t h e  c a s e s  and t h e  m a j o r i t y  

o f  p a t i e n t s  have  a n e g a t i v e  f a m i l y  h i s t o r y  f o r  t h i s  t u m o r  / 1 / .  

O u r  p a t i e n t  had  an u n i l a t e r a l  r e t i n o b l a s t o m a  w i t h o u t  a 

h e r e d i t a r y  b a s i s .

Be c a u s e  o f  t h e  i n c r e a s e d  r i s k  o f  t h e  d e v e l o p m e n t  o f  s e c o n d  

p r i m a r y  m a l i g n a n c i e s  i n  p a t i e n t s  w i t h  r e t i n o b l a s t o m a  

/ 1 , 7 , 8 , 1 2 / ,  c h r o m o s o m a l  e x a m i n a t i o n s  w e re  p e r f o r m e d  on b l o o d  

l y m p h o c y t e s  f r o m  t h e  p a t i e n t .  O n l y  s e v e n  ( 8 . 8  4)  o f  t h e  e i g h t y  

c e l l s  examined  u n d e r  t h e  m i c r o s c o p e  were h y p o d i p l o i d .  The 

r e m a i n i n g  s e v e n t y - t h r e e  c e l l s  ( 9 1 . 2  %) c o n t a i n e d  a n o r m a l  human 

ch ro m o so m e  nu m ber .  F rom t h e  t w e n t y  m i t o s e s  k a r y o t y p e d ,  t h e  

c h a r a c t e r i s t i c  d e l e t i o n  1 3 q l 4  was seen  i n  f o u r  k a r y o t y p e s .

T w e l v e  k a r y o t y p e s  showed n u m e r i c a l  o r  s t r u c t u r a l  ch ro m osome  

a b e r r a t i o n s ,  w h i c h  r e p r e s e n t s  an i n c r e a s e d  number o f  t h e  

p a t i e n t ' s  l y m p h o c y t e s  w i t h  ch romosome a b e r r a t i o n s .

I n  f i v e  k a r y o t y p e s ,  an u n i d e n t i f i e d  9q+ m a r k e r  ch ro m osome  

was f o u n d  ( F i g . l ) .

I t  can be c o n c l u d e d  t h a t  r e t i n o b l a s t o m a  s u r v i v o r s  need  

c o n t i n u o u s  c o n t r o l  f o r  t h e  e a r l y  d i a g n o s i s  o f  s e c o n d  p r i m a r y  

t u m o r s ,  t o  w h ic h  t h e y  h a v e  an i n c r e a s e d  r i s k .
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F i g  1.  The k a r y o t y p e  shows t h e  c h a r a c t e r i s t i c  t r a n s l o c a t i o n  
t / 9  ; ? / / q 3 4  ; ? /  was f o u n d  i n  f i v e  m i t o s e s  o f  a r e t i n o ­
b l a s t o m a  p a t i e n t .
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