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To the Editor 

Neuroblas toma with  bone metas tases  i s  wel l  known to have  an  extremely  poor  prognosis ;

h o w e v e r ,  w e  e x p e r i e n c e d  a  c a s e  w i t h  s p o n t a n e o u s  d i f f e r e n t i a t i o n  o f  n e u r o b l a s t o m a  w h o

showed multiple bone metastases.

A  2 8 - m o n t h - o l d  b oy  p r e s e n t e d  w i t h  a  s u b c u t a n e o u s  m a s s  o n  h i s  l e f t  b r o w  r i d g e .

P h y s i c a l  e x a m i n a t i o n s  r e v e a l e d  a n  a d d i t i o n a l  s u b c u t a n e o u s  m a s s  o f  h i s  l e f t  b u t t o c k  a n d

axillary lymphadenopathy. The urinary vanillylmandelic acid (VMA) and homovanillic acid

( H V A )  l e v e l s  w e r e  i n c r e a s e d  t o  1 8 . 6  a n d  4 6 . 3  μ g / m g  c r e a t i n i n e ,  r e s p e c t i v e l y .  M a g n e t i c

resonance imaging showed multiple bony tumors (Fig. 1A) and left adrenal tumor (Fig. 1B).

A n  I1 2 3- m e t a i o d o b e n z y l g u a n i d i n e  ( M I B G )  s c i n t i g r a m  s h o w e d  a c c u m u l a t i o n s  i n  t h e  l e f t

adrenal tumor and right humerus (Fig. 1C). Positron emission-computed tomography showed

increased uptakes in the left adrenal tumor and multiple bones (right scapula, right humerus,

bilateral femurs and bilateral tibias) (Fig. 1D). A biopsy from the subcutaneous mass in the

left buttock and axillary lymph node pathologically showed ganglioneuroma (Fig. 1E). Given

t h e  e l e v a t e d  V M A / H V A  l e v e l s  a n d  p o s i t i v e  M I B G  s c i n t i g r a m  f i n d i n g s ,  t h e  e x i s t e n c e  o f

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

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

g a n g l i o n e u r o b l a s t o m a,  i n t e r m i x e d  ( F i g .  1 F ) .  T h e  p a t i e n t  t h e n  r e c e i v e d  c h e m o t h e r a p y

( v i n c r i s t i n e  1 . 5  m g / m2,  c y c l o p h o s p h a m i d e  8 0 0  m g / m2 a n d  p i r a r u b i c i n  3 0  m g / m2) ,  b u t  t h e

I123-MIBG scintigram after 3 courses still showed an increased uptake in the right humerus,
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w i t h  s t a b l e  V M A  a n d  H V A  l e v e l s .  G e n e t i c  a n a l y s e s  w e r e  p e r f o r m e d  t o  c o m p a r e  t h e

d i f f e r e nc e s  b e tw ee n  g a ng l i o ne u r ob l a s t om a a n d  ga n g l i on eu ro m a,  s ho w i ng  d i p lo i dy  a n d  no

MYCN amplification. Array comparative genomic hybridization of these tumors revealed no

c h r o m o s o m a l  e v e n t s  i n  1 p ,  1 0 q ,  1 1 q ,  o r  1 7 q .  T h e  u r i n a r y  V M A / H V A  l e v e l s  g r a d u a l l y

decreased, although no further chemotherapy was administered. The patient has been healthy

f o r  m o r e  t h a n  s e v e n  y e a r s  w i t h o u t  r e c u r r e n c e ,  a n d  t h e  V M A / H V A  l e v e l s  h a v e  r e m a i n e d

within normal ranges.

P e r i p h e r a l  n e u r o b l a s t i c  t u m o r s  a r e  t h e  m o s t  c o m m o n  e x t r a c r a n i a l  s o l i d  t u m o r s  i n

c h i l d r e n ,  i n c l u d i n g  p r i m i t i v e  n e u r o b l a s t o m a,  i n t e r m e d i a t e  g a n g l i o n e u r o b l a s t o m a,  a n d

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

progress with an aggressive clinical course or differentiate spontaneously. The best example

o f  s p o n t a n e o u s  d i f f e r e n t i a t i o n  i s  I n t e r n a t i o n a l  N e u r o b l a s t o m a  R i s k  G r o u p  s t a g e

M S  w i t h  w i d e s p r e a d  s u b c u t a n e o u s  n o d u l e s ,  m a s s i v e  h e p a t i c  a n d  l i m i t e d  b o n e  m a r r o w

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

i n v o l v e m e n t .  T h e  p r o g n o s i s  o f  p a t i e n t s  w i t h  b o n e  m e t a s t a s i s  i s  e x t r e m e l y  d i s m a l .

1  F e w  r e p o r t s  h a v e  d e s c r i b e d  s p o n t a n e o u s  d i f f e r e n t i a t i o n  t o  g a n g l i o n e u r o m a f r o m

neurob las toma in  ca se s  wi th  bone  metas tas i s . 2 3 Severa l  pa tho log ica l  as se ssments  o f  each

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

g a n g l i o n e u r o m a.  F u r t h e r m o r e ,  w e  c o m p a r e d  t h e  g e n e t i c  b a c k g r o u n d  b e t w e e n

g a n g l i o n e u r o m a a n d  g a n g l i o n e u r o b l a s t o m a a n d  n o t e d  t h e  s a m e  m o l e c u l a r  s i g n a t u r e s ,

s u g g e s t i n g  t h a t  t h e  r e m a i n i n g  g a n g l i o n e u r o b l a s t o m a t i s s u e s  i n  t h e  h u m e r u s  m i g h t
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differentiate toward ganglioneuroma.

In conclusion, we experienced an extremely rare case of neuroblastoma with multiple

bone metastases that differentiated to ganglioneuroma spontaneously. We need to be aware

of the potential for spontaneous differentiation from neuroblastoma with bone metastasis to

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

natural course of spontaneous terminal differentiation toward ganglioneuroma.
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FIGURE LEGENDS

F i g u r e  1． ( A )  C r a n i a l  m a g n e t i c  r e s o n a n c e  i m a g i n g  ( M R I )  s h o w i n g  m u l t i p l e  b o n e

metastases in the upper orbital walls, zygomatic bones, and sphenoid bones. (B) Abdominal

M R I  s h o w i n g  a  l a r g e  m a s s  ( 5 4  ×  5 2  ×  5 6  m m  i n  s i z e)  i n  t h e  l e f t  a d r e n a l  g l a n d .  ( C )  A n

I1 2 3-  meta iodobenzy lguan id ine  sc in t ig ram showing  accumula t ions  i n  the  l e f t  ad rena l  g l and

and right humerus. (D) Positron emission-computed tomography showing increased uptakes

in the left adrenal mass and multiple bones (right scapula, right humerus, bilateral femurs and

b i l a t e r a l  t i b i a s ) .  ( E )  H i s t o l o g y  o f  t h e  s u b c u t a n e o u s  m a s s  r e s e c t e d  f r o m  t h e  l e f t  b u t t o c k

r e v e a l i n g  g a n g l i o n e u r o m a .  S c h w a n n i a n  s t r o ma  a n d  m a t u r e  g a n g l i o n  c e l l s  w e r e  f o u n d

(Hematoxyl in-eos in  s ta in ing ,  or ig inal  magni f ica t ion ,  x  400) .  (F)  His to logy  o f  the  resec ted

a d r e n a l  t u m o r  r e v e a l i n g  g a n g l i o n e u r o b l a s t o m a (H e m a t o x y l i n - e o s i n  s t a i n i n g ,  o r i g i n a l

m a g n i f i c a t i o n , x  1 0 0 ) .  D i f f e r e n t i a t i n g  n e u r o b l a s t s  ( a r r o w s )  w e r e  f o u n d  ( i n s e t :

original magnification, x 400).
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