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conce rn ing  t h e  p ro tec t ion  of t h e  p a t i e n t .  One i s  l e f t  on ly  w i t h  t h e  

r e a s s u r a n c e  t h a t  t h e r e  a r e  a p p a r e n t l y  l i t t l e  or no s i g n i f i c a n t  biological  

imp l i ca t ions  a s soc ia t ed  w i t h  d i agnos t i c  u l t r a s o u n d  e x p o s u r e  a t  c u r r e n t  

l e v e l s .  T h i s  i s .  i n  t r u t h  t h e  p r e s e n t  s t a t e  of knowledge,  b u t  I d o u b t  t h a t  

t h e  i n c l u s i o n  of t h i s  c h a p t e r  would of i t s e l f  be s u f f i c i e n t  c a u s e  t o  own 

t h i s  r e p o r t .  I t  i s  t o  b e  hoped t h a t  a f u t u r e  r e p o r t  (NCRP Report  number 

74  e n t i t l e d  Biological Effects  of U l t r a sound  Mechanisms a n d  C l in i ca l  

Impl i ca t ions )  w i l l  p r o v i d e  more s p e c i f i c  gu idance  c o n c e r n i n g  t h e  s a f e t y  

of d i agnos t i c  u l t r a s o u n d .  

D r  F r a n c i s  A Duck 
Medical P h y s i c s  Department  
Royal United Hospital  
Combe P a r k  
BATH B A l  3NG 
ENGLAND 
September  1984 

Technology of nuclear Magnetic Resonance 

14 th  Annual Symposium on t h e  Sharing of Corputer Rograu 
and Technology 

Editors: Peter D Esser, R .  Eugene Johnston 

Publ ished by t h e  S o c i e t y  o f  Nuclear Medicine I984 
ISBN 0-932004-21-0 (PBR) 

Previous annual  symposia  by t h e  SNH have concerned n u c l e a r  medicine 
procedures  only. That  t h i s  t h e  14th annua l  symposium shou ld  be s o l e l y  
d e d i c a t e d  t o  a new imaging modal i ty ,  Nuclear  Magnetic Resonance, 
ref lects  t h e  r ea l  i n t e r e s t  shown by p r a c t i t i o n e r s  of n u c l e a r  medicine 
i n  t h i s  technique.  

Th i s  c o l l e c t i o n  of pape r s  s e r v e s  as both an i n t r o d u c t i o n  t o  t h e  sub- 
j ec t  g e n e r a l l y  and as an o p p o r t u n i t y  t o  assess some r e c e n t  
developments  i n  t h e  i n s t r u m e n t a t i o n  i n  t h i s  f i e l d .  The first f o u r  
review articles give an overview of t h e  t echn ique ,  and for t h o s e  n o t  
fami l ia r  w i t h  t h e  t echn iques  are e x c e l l e n t .  As well as clear 
d e s c r i p t i o n s  o f  t h e  theo ry  of N M R ,  t h e r e  are i n t e r e s t i n g  p r a c t i c a l  
examples. 
is open is shown t o  h i g h l i g h t  t h e  c o n t r o l  o f  env i ronmen ta l  f a c t o r s  
necessa ry  for good NHR. 

The nex t  f o u r  pape r s  c o n t a i n  t h e  k e r n a l  of t h e  s u b j e c t  which is t h e  
r e l a t i o n s h i p  between image appearance and t h e  imaging p a r a m e t e r s  such 
as p u l s e  sequence, T1 and T2 e x t r a c t i o n  etc. The phys ic s  of t h i s  
s e c t i o n  is complex and t h i s  p a r t  of t h e  proceedings w i l l  p r o b a b l t y  
on ly  be of value t o  med ica l  p h y s i c i s t s .  Th i s  area is however o f  v i t a l  
importance i n  t h e s e  e a r l y  days o f  N M R  imaging. S t anda rd i sed  image 
pa rame te r s  should be t h e  g o a l  of  d i f f e r e n t  manufac tu re r s  so t h a t  t h e  
medical  u t i l i t y  o f  N M R  can be most o p t i m a l l y  determined. 
i m p o r t a n t  t o  understand t h e  r e l a t i o n s h i p  between image appearance and 
t h e  imaging parameters .  T h i s  is c l e a r l y  r evea led  i n  t h i s  s e c t i o n  w i t h  
good u s e  of examples. 

The effect  of imaging w h i l s t  t h e  door of t h e  sc reened  room 

It is 
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Medical  a p p l i c a t i o n s  f e a t u r e  i n  t h e  next  s e c t i o n  on N M R  imaging of 
flow and motion. The g a t e d  cardiac images are impressive.  The 
d e t e c t i o n  of t h e  R t .  Atrial tumour on P144 shows t h e  d i a g n o s t i c  power 
of t h i s  t echn ique .  

The remaining s e c t i o n  deals w i t h  new developments i n  NMR.  
NMR t o  do in -v ivo  s p e c t r o s c o p i c  a n a l y s i s  is p a r t i c u l a r l y  e x c i t i n g ,  
b r i n g i n g  the  goal of non i n v a s i v e ,  in-vivo p a t h o l o g i c a l  a n a l y s i s  one 
s t e p  nea re r .  This is reviewed i n  t h i s  s e c t i o n .  

There  is a l s o  an  i n t e r e s t i n g  purpose b u i l t  breast imager c o n t a i n i n g  
some e x c e l l e n t  images. W h i l s t  t r u l y  a non harmful ,  non i n v a s i v e  
t echn ique ,  t h e  cost of equipment w i l l  p r o h i b i t  t h e  u s e  of  NMR f o r  breast 
sc reen ing .  
The l a s t  s e c t i o n  c o n t a i n s  d e t a i l e d  i n f o r m a t i o n  on t h e  a r c h i t e c t u r a l  
r equ i r emen t s  For any NHR site. 
N M R  would r e q u i r e  t h i s  book j u s t  f o r  t h i s  s e c t i o n  a lone  c o n t a i n i n g  as 
i t  does a l l  t h e  p o t e n t i a l  p i t f a l l s  OF poor s i te  planning.  

O v e r a l l  t h e  r ev iewer  c o n s i d e r s  t h i s  mixed t e x t  a va luab le  textbook for 
anyone involved w i t h ,  or l i k e l y  t o  get involved w i t h  NNR.The emphasis  
of t h e  book is on t h e  phys ia s  of NIR and t h i s  can be complex a t  times. 
T h i s  is however unavoidable  and shou ld  n o t  d i scourage  a l l i e d  groups of 
imaging p r a c t i t i o n e r s  off 
of s ta te  o f  t h e  a r t  of  NMR. 
h o s p i t a l ,  academic r ad io logy ,  n u c l e a r  medicine and medical  phys i c s  
depa r tmen t s  would a l l  b e n e f i t  from a c q u i r i n g  a copy of these 
proceedings.  
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