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M R I d i s o r d e r s of the sp inal c o l u m n ; 
p a t h o p h y s i o l o g i c a l ins ights a n d c o n t r i b u t i o n to 
m a n a g e m e n t 
B . S . W o r t h i n g t o n 
Department of Radiology, University Hospital, 
Nottingham NG7 2UH 

T h e d e v e l o p m e n t of surface coil i m a g i n g of the sp ina l 
c o l u m n w h i c h p e r m i t s h igh-qua l i ty th in - sec t ion s tud ies 
w i t h o u t p l ana r res t r ic t ion has led to M R I b e c o m i n g the 
prefer red m e t h o d of add re s s ing m a n y types of c l inical p r o b 
l e m s , espec ia l ly those b a s e d on d isc p a t h o l o g y . It h a s b e 
c o m e appa ren t that M R I is a va luab l e r e sea rch tool for 
s tudy ing fundamen ta l ques t ions re la t ing to the p a t h o p h y s i 
o logy and na tura l h is tory of several cond i t i ons invo lv ing the 

spina l c o l u m n . T h e p a t h o p h y s i o l o g y of disc degene ra t i on , 
w h i c h is par t of n o r m a l s enescence , is c o m p l e x and i n c o m 
ple te ly unde r s tood . It is assoc ia ted wi th r educ t ion in s ignal 
f rom the cent ra l por t ion of the disc on r 2 - w e i g h t e d i m a g e s 
w h i c h cor re la tes c lose ly wi th d i s cog raph ic e v i d e n c e of d i sc 
degene ra t i on . T h e h igh inc idence of p r e m a t u r e d i sc d e g e n 
era t ion in ado le scen t s wi th d i sc p ro t rus ion sugges t s a p o s 
s ible unde r ly ing d ia thes i s in s o m e ind iv idua ls . T h e in
c reased p r e v a l e n c e of d i sc degene ra t i on in the d i sc b e l o w a 
neura l a rch defec t in spondy lo lys i s sugges t s that d i sc fai lure 
is po ten t i a t ed by m e c h a n i c a l s t ress . In S c h e u e r m a n n ' s 
k y p h o s i s a l so , loss of nuc l ea r s ignal at mu l t i p l e l eve l s is 
p r o b a b l y seconda ry to repet i t ive m i c r o t r a u m a to the d i s -
cover tebra l j unc t i on . S tud ies in an a n i m a l m o d e l h a v e 
d e m o n s t r a t e d the evo lu t ion of c h a n g e s w h i c h occu r in d i sc 
space infect ion and e m p h a s i z e the va lue of the t e chn ique in 
ear ly d i agnos i s and the r ecogn i t ion of ex t ens ion into the 
ex t radura l space . 

M a g n e t i c r e s o n a n c e i m a g i n g of vascu lar abnormal i t i e s 
o f the C N S 
H. M . H a w n a u r , J. P. R. Jenk ins and I. I she rwood 
Department of Diagnostic Radiology, University of 
Manchester, Manchester Ml3 9PT 

M a g n e t i c R e s o n a n c e ( M R ) f indings in vascular ma l fo rma
t ions and a n e u r y s m s of the brain and spine are rev iewed wi th 
par t icu lar re ference to the role of g a d o l i n i u m - D T P A (Gd-
DTPA) .Th i r t y - f i ve pat ients ( F = 2 1 , M = 1 4 , age 2 7 - 7 5 years) 
w e r e s canned on a 0 .26T superconduc t ing m a g n e t sys tem. 
S p i n e c h o a n d pa r t i a l s a t u r a t i o n r e c o v e r y s e q u e n c e s 
( S E 5 6 O - 2 0 0 0 / 2 6 - 1 2 0 ; P S R 5 0 0 / 1 8 ) were ob ta ined in var i 
ous p l anes us ing head or spine surface coi ls . In 2 4 pat ients , 
T , -weighted sequences were repeated after G d - D T P A . Eight
een pa t ien t s had a intracranial a r te r iovenous mal fo rmat ion 
( A V M ) and 10 had spinal A V M s . O n M R , patent vessels 

s h o w e d signal vo id , and h a e m o r r h a g e and infarction were 
ident i f ied but calcif icat ion was not a lways apparen t . 
Inc reased s ignal intensi ty was obse rved wi th in s o m e A V M s 
after G d - D T P A but genera l ly e n h a n c e m e n t was m i n i m a l . 
Spina l dura l A V M s were associa ted wi th cord expans ion , 
a b n o r m a l s ignal intensi ty and diffuse enhancemen t fo l low
ing G d - D T P A , m o r e in tense on de layed scans . Pa t ien ts 
wi th in t ramedul la ry A V M s tended to present acute ly wi th 
s igns of h a e m o r r h a g e on M R and no e n h a n c e m e n t after 
G d - D T P A . Seven pa t ien ts wi th aneu rysms were s tudied, six 
wi th g ian t cerebra l a n e u r y s m s ( G C A ) . M R findings inc luded 
s ignal vo id in the pa tent lumen , wi th sur rounding lamina ted 
t h r o m b u s , e v i d e n c e of h a e m o r r h a g e and pe r i - aneurysmal 
o e d e m a . Sl ight pe r i - aneurysmal pa r enchyma l enhance 
m e n t occur red in pat ients g iven G d - D T P A . Vascu la r 
ma l fo rma t ions h a v e a specific appea rance on M R which can 
a l so d e m o n s t r a t e their effect on brain or spine . T h e use of 
G d - D T P A does not increase the d iagnos t ic informat ion o b 
ta ined. 
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Craniosp ina l m a g n e t i c re sonance i m a g i n g in 
neurof ibromatos i s 
P. M. Hughes , J. M Hawnaur , J. P. R. J enk ins and I. 
I she rwood 
Department of Diagnostic Radiology, University of 
Manchester, Manchester M13 9PT 

T h e role of craniospinal Magne t ic R e s o n a n c e Imag ing ( M R I ) 
in pat ients with neurof ibromatos is (NF) and neuro log ica l 
s y m p t o m s has been rev iewed. Seven teen pa t ien ts ( M = 1 2 , 
F = 5 ; age range 9-75 years) were s tudied on a 0 . 2 6 T super
conduc t ing m a g n e t sys tem using a var iety of Tt- and T2-
weighted sequences (spin echo 5 0 0 - 2 0 0 0 / 2 6 - 1 2 0 ; part ia l 
sa tu ra t ion r ecove ry 5 0 0 / 1 8 ) . In e igh t pa t i en t s the 7 , -
we igh ted sequences were repeated fo l lowing 0.1 m m o l 

g a d o l i n i u m - D T P A ( G d - D T P A ) p e r k g b o d y weight . Cran ia l 
imaging revealed at least t w o lesions in five out of n ine 
pat ients s tudied, inc luding t w o cerebel lar g l iomas , three 
areas of grey mat te r heterotopia , t w o opt ic g l iomas , three 
acoust ic n e u r o m a s (bilateral in one) and mul t ip le m e n i n g i o 
m a s in two . G d - D T P A improved identif icat ion of intra-
meatal acoust ic n e u r o m a s , m e n i n g i o m a s and cerebel la r g l io 
mas . Spinal imag ing in 10 pat ients demons t r a t ed neurof i 
b romas to be isointense with neural t issue on 7^-weighted se
quences . All enhanced fol lowing G d - D T P A improv ing con -
spicuity of les ions. O n T 2 -we igh ted sequences neurof ib ro
m a s demons t r a t ed high signal with a he t e rogenous low 
signal centre to mos t lesions grea ter than 3 c m d iamete r . G d -
D T P A improved identif ication of small intradural t u m o u r s . 
M R I demons t ra ted extent of craniospinal i nvo lvemen t in 
NF , frequently identifying a symptoma t i c t u m o u r s . G d -
D T P A improved conspicui ty of small les ions. M R I m a y b e 
a useful sc reening t echn ique in families wi th centra l N F . 

C h a n g e s in regional cerebral b lood f low of pa t i ent s 
with h y d r o c e p h a l u s after C S F shunt ing: detec t ion by 
" " T c - H M P A O S P E C T 
B. Cancr , H. Caner , H. Turu l , O. E. O z c a n , G. Erbengi and 
C. Bekdik 
Departments of Nuclear Medicine and Neurosurgery, 
Hacetlepe University School of Medicine, Ankara 06100, 
Turkey 

Obst ruc t ion of the cerebrospina l fluid (CSF) p a t h w a y s d e 
creases regional cerebral b lood flow ( rCBF) . It was d e m o n 
strated by exper iments that shunt ing of C S F from vent r ic les 
increased r C B F if hydrocepha lus was presen t for less than 8 
weeks . But there was no cl inical s tudy conf i rming this 
f inding. Therefore this study w a s des igned to eva lua te the 
effect of shunt ing on r C B F in pat ients with different dura 
t ions of h igh-pressure hydrocepha lus . Fifteen pa t ien ts (e ight 

m a l e , seven female , age range 1 w e e k - 5 6 years ) u n d e r w e n t 
C T and " T c m - H M P A O S P E C T e x a m i n a t i o n be fo re and 
after shun t ing . T h e pa t ien ts w e r e d iv ided into th ree g r o u p s 
acco rd ing to the pos t -opera t ive sc in t ig raphic f inding (see 
Tab l e ) . P re - and pos t -opera t ive quan t i t a t ive ana lys i s of 
r C B F for each lobe was d o n e by tak ing the c e r e b e l l u m as a 
re ference reg ion . A diffuse increase in r C B F , p r e d o m i n a n t l y 
in the frontal region, was no t i ced pos t -opera t ive ly in G r o u p s 
A ( m a r k e d ) and B (modera t e ) bu t not in G r o u p C. It is 
sugges ted that a l though the di la ted ventr ic les b e c a m e smal l e r 
pos t -opera t ive ly regard less of the dura t ion , n o i m p r o v e m e n t 
in r C B F w a s de tec ted if h y d r o c e p h a l u s w a s p re sen t for m o r e 
than 12 w e e k s . 

Group A Group B Group C 
(/,=6) (n=4) (n=5) 

Increase in rCBF (%) 
(Mean of all lobes) 

Mean duration of 5±0.5 
hydrocephalus (weeks) 

Decrease in ventricle + 
size (on CT) 

15.513.5 10.25+9.1 1.19+1.2 

8±1 >12 

C o m p u t e r i z e d t o m o g r a p h y of the b r a i n : d o e s c o n t r a s t 
e n h a n c e m e n t real ly he lp? 
M. S. Bernard , H. A d a m s and M. D . H o u r i h a n 
Department of Radiology, University Hospital of Wales, 
Heath Park, Cardiff CF4 4XN 

Es tab l i shed po l ic ies regard ing the use of i n t r avenous con 
trast in C o m p u t e r i s e d T o m o g r a p h y (CT) of the bra in are 
largely based on expe r i ence wi th ear ly scanners . G i v e n the 
h igh resolu t ion of cur ren t genera t ion scanner s , w e h a v e con 
duc ted a p rospec t ive s tudy to reassess the con t r ibu t ion of 
i n t r avenous cont ras t to the final d i agnos i s in crania l C T . 
T h r e e h u n d r e d pa t ien ts w h o requ i red in t r avenous con t ras t 
du r ing rout ine axial crania l C T were inc luded in the s tudy . 
T w o h u n d r e d and t w e l v e pa t ien t s p r e sen t ed wi th s y m p t o m s 
or s igns sugges t ing focal in t racranial pa tho logy and 88 wi th 
non-foca l fea tures . A total of 110 pos t -con t ras t scans w e r e 
a b n o r m a l . T h e differential d i agnos i s w a s a l tered in 15 
pa t ien t s fo l lowing contras t e n h a n c e m e n t , 13 of w h o m p re 
sen ted wi th focal features . In 3 pa t ien t s wi th n o r m a l pla in 
scans abnormal i t i e s w e r e only seen after cont ras t . In a 
further 15 pa t ien ts cont ras t e n h a n c e m e n t inc reased the cer 
tainty of the d i agnos i s m a d e on the uncon t r a s t ed scan. 
D e s p i t e the i m p r o v e m e n t s of cur ren t C T scanne r s , w e feel 
that i n t r avenous cont ras t e n h a n c e m e n t al ters the differential 
d i agnos i s and the d e g r e e of con f idence in sufficient pa t ien t s 
to justify its con t inued w idesp read use . 
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C o m p u t e d t o m o g r a p h y in the eva lua t ion of id iopath ic 
p s e u d o t u m o u r of the orb i t 
M . J. M c N i c h o l a s , W. J. P o w e r and J. G. Griffin 
Department of Diagnostic Imaging, St Vincent's Hospital, 
Elm Park, Dublin 4 

Orbi ta l p s e u d o t u m o u r is an in f l ammatory p rocess for w h i c h 
no ident i f iable cause can b e found. Cer ta in features on c o m 
puted t o m o g r a p h y ( C T ) , toge the r wi th a c lass ica l c l inical 
p ic tu re , c an a l low a specif ic d iagnos i s to be m a d e . W e 
e x a m i n e d 13 pat ients wi th in f l ammatory orbital p s e u d o t u 
m o u r us ing C T . T h e C T appea rances were cor re la ted wi th 
c l inical p resen ta t ion and with r e sponse to t r ea tmen t . P r o p -
tosis and d ip lop ia were found wi th all var ie t ies of C T 
a p p e a r a n c e . Visua l loss was assoc ia ted wi th d i rec t i nvo lve 

m e n t of the opt ic ne rve . T h e T o l o s a H u n t S y n d r o m e was 
found wi th les ions re la ted to the super ior orbi tal f issure. 
B i o p s y m a y w o r s e n the cl inical course of th is d i sease . In 
several cases the typical C T a p p e a r a n c e s c o m b i n e d wi th the 
cl inical p resen ta t ion obv ia t ed the need for b iopsy . C T was 
helpful in p red ic t ing r e s p o n s e to t r ea tmen t . Pa t ien ts wi th le
s ions conf ined to the lacr imal g land or ex t r aocu la r m u s c l e s , 
o r those wi th an in f l ammatory m a s s of less than 1 c m , had a 
rapid and sus ta ined r e sponse to oral s te ro ids . T h o s e wi th a 
la rger m a s s , diffuse d i sease or i nvo lvemen t of the sc lera had 
a poo r r e sponse to s teroid t r ea tmen t and requi red i m m u n o 
suppre s san t s . Pa t ien ts wi th i nvo lvemen t of the opt ic ne rve 
suffered p e r m a n e n t visual loss . W e p re sen t o u r findings in 
these pa t ien ts wi th id iopa th ic orbi tal p s e u d o t u m o u r . 

M R I a n d R A R E m y e l o g r a p h y in d i a g n o s i s o f sp ina l 
cord c o m p r e s s i o n d u e to metas ta t i c d i s ease 
E. Dinke l , S. L a n d w e h r m a n n , D. Ott , A. M u n d i n g e r and H. 
F r i edburg 
Department of Radiology, University Clinics, D 78 
Freiburg, West Germany 

Fif ty- two pa t ien ts wi th k n o w n m a l i g n a n c i e s ou t s ide the 
central n e r v o u s sys tem had m a g n e t i c r e sonance i m a g i n g 
( M R I ) of the spine for the inves t iga t ion of poss ib le m e t a s 
tatic c o m p r e s s i o n of the spinal cord and c a u d a equ ina . 7',-
we igh t ed sagit tal sec t ions of the sp ine and addi t iona l ly rap id 
acquis i t ion wi th re laxat ion e n h a n c e m e n t ( R A R E ) h y d r o g r a 
p h y w e r e p e r f o r m e d us ing a w h o l e - b o d y M R I s y s t e m oper 
a t ing at a field s t rength of 0 .23 T e s l a , c o r r e s p o n d i n g to 10 
M H z pro ton r e sonance f requency. R A R E h y d r o g r a p h y 
y ie lds T 2 - w e i g h t e d a q u e o u s f luid-specif ic images wi th in a 
few s e c o n d s and offers a rapid n o n - t o m o g r a p h i c a p p r o a c h to 

M R m y e l o g r a p h y . Plain rad iography of the spine did not 
con t r ibu te to the d iagnos is of t umour ex tens ion . C T proved 
accura te in d iagnos i s of osteolyt ic les ions, especia l ly of the 
ver tebra l arch and ar t icular p rocesses . M R I resul ts were 
c o m p a r e d wi th neurosurgica l f indings and his tological ex
amina t i ons of the spinal or epidural lesion in 27 pat ients . 
Sensi t iv i ty of R A R E mye log raphy for metas ta t ic c o m p r e s 
sion of the spinal cord or cauda equina was 100%. R A R E 
m y e l o g r a p h y thus p rov ides a rapid and sensi t ive d iagnos i s of 
c o m p l e t e or part ial block of the spinal canal and m a y 
subst i tu te for m y e l o g r a p h y in the preopera t ive w o r k - u p . 

P a r a n a s a l s inus abnormal i t i e s in pat ients referred for 
crania l C T 
G. N e e d h a m and A. F. M a c D o n a l d 
Neuroradiology Department, Department of Diagnostic 
Radiology, Aberdeen Royal Infirmary, Aberdeen 

Paranasa l s inus ( P N S ) d isease is an area of confusion both in 
E N T prac t ice and for us as radiologis ts . Both cl inical and ra
d io logica l d i agnoses are dependen t on identifying maxi l la ry 
or frontal d i sease . Recen t ly the impor tance of the e thmoid 
s inuses in relat ion to the pa thogenes i s and t rea tment of 
max i l l a ry and frontal s inus d isease has been recognized . C T 
is super ior to s tandard P N S radiography in demons t ra t ing 
the e thmoid s inuses . W e have per formed a p rospec t ive 
ana lys i s of the P N S of 235 pat ients with non-s inus- re la ted 

p r o b l e m s w h o were referred for cranial C T , in an a t tempt to 
identify the pa t te rns of d isease in this popula t ion . This was 
not an a s y m p t o m a t i c popula t ion and pat ients fell into one of 
four g r o u p s (see Tab le ) . Of pat ients with C T demons t r ab l e 
d i sease , 4 7 % had invo lvement of the anter ior e thmoid si
nuses . T h e resul ts of our s tudy have shown that s inus occurs 
in 2 6 % of pa t ien ts referred for cranial C T for non-s inus -
rela ted p r o b l e m s , and that a clinical his tory of s inus d isease 
is a poo r indicator of the presence of s inus d isease . T h e 
impl ica t ion of these results is d iscussed , with par t icular ref
e r ence to our E N T col labora t ion and new techn iques in 
e n d o s c o p i c surgical t rea tment . 

Group 1 PNS symptoms/no CT-
demonstrable PNS disease 78 (33.2%) 

Group 2 PNS symptoms/CT-
demonstrable PNS disease 43 (18.3r/r) 

Group 3 No PNS symptoms/CT-
demonstrable PNS disease 18 (7.7%) 

Group 4 No PNS symptoms/no CT-
demonstrable PNS disease 94 (40%) 
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Magnet i c r e s o n a n c e a n g i o g r a p h y of dura l s i n u s 
t h r o m b o s i s 
T. S. Padayachee , M . T a r n a w s k i , M . J. G r a v e s , P . E. 
Graves , M . G. Tay lor , J. B . B i n g h a m , A . C . F . Co lches t e r 
and T. Cox 
Division of Radiological Sciences, UMDS, Guy's 
Hospital, London SE1 9RT 

Magne t i c r e sonance i m a g i n g ( M R I ) h a s b e e n r e c o m m e n d e d 
in the detect ion of dura l s inus t h r o m b o s i s . T h e p r e s e n c e of 
h igh signal in the s inuses , instead of the n o r m a l f low void , is 
a rel iable indicator of t h rombos i s . D e m o n s t r a t i o n of f low 
obst ruct ion, however , has rel ied u p o n conven t iona l X- ray 
ang iographic techniques . W e desc r ibe M R v e n o u s ang i 
ography to augmen t M R as se s smen t of dura l s inus t h r o m b o 
sis. Cerebral v e n o g r a m s w e r e p r o d u c e d in vo lun tee r s (six) 
and pat ients ( three) , us ing the inf low t e c h n i q u e . Th i s is 
based upon the f low-rela ted e n h a n c e m e n t ob t a ined wi th 
shor t -TR ve loc i ty -compensa ted f i e l d - e c h o pu l se s equences 

and p rov ides a h igh con t ras t b e t w e e n m o v i n g b l o o d and 
s ta t ionary t i ssue . A s tack 5 0 x 2 m m sl ices w e r e acqui red 
us ing a 2 D mul t i s l i ce s e q u e n c e . A p resa tu ra t ion s lab pos i 
t ioned p r o x i m a l to the i m a g i n g r eg ion a l l ow s suppress ion of 
arterial f low. T h e da ta w e r e r e fo rmat t ed and a m a x i m u m 
intensi ty ray t rac ing a lgo r i thm app l i ed to p r o d u c e an ang i 
og raph i c pro jec t ion ; c o m b i n i n g p ro jec t ions w i th different 
v i e w i n g ang les in a c ine s e q u e n c e p r o v i d e d an impre s s ion of 
the 3 D na tu re of the vascu la tu re ( A N A L Y Z E , B R U , M a y o 
F o u n d a t i o n ) . T h e f low i m a g e s d e m o n s t r a t e the sagi t ta l , 
s t ra ight and t ransverse s inuses in n o r m a l subjec ts . In pa
t ients wi th dura l s inus t h r o m b o s i s the a b s e n c e of f low in the 
s inuses w a s d e m o n s t r a t e d . In o n e pa t ien t , fo l low-up M R 
a n g i o g r a p h y d e m o n s t r a t e d the g radua l re turn of f low to the 
s inuses ove r a few w e e k s in r e s p o n s e to an t i coagu lan t 
the rapy . C o m b i n e d M R i m a g i n g and a n g i o g r a p h y enab l e s a 
m o r e c o m p l e t e a s s e s s m e n t of dura l s inus t h r o m b o s i s . It does 
not r equ i re ion iz ing rad ia t ion , con t ras t m e d i a or vesse l 
p u n c t u r e and m a y b e the i m a g i n g m o d a l i t y of c h o i c e for 
a s sess ing this cond i t ion . 

Notes 
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Trauma (10.45-12.00) 

T h e r a d i o l o g y of ches t t r a u m a 
A . M c N e i l l 
Radiology Department, Royal Victoria Hospital, Belfast 
BT12 6BA 

E x p e r i e n c e of ches t t r a u m a in Nor the rn I re land is s o m e w h a t 
u n i q u e wi th in the Un i t ed K i n g d o m , o w i n g to o u r c o n t i n u i n g 
civi l unres t . O v e r 3 0 0 cases of ma jo r thorac ic t r a u m a h a v e 
b e e n t rea ted in the R e g i o n a l T h o r a c i c Surg ica l Un i t s ince 
1982. M a n y pa t ien t s h a v e mu l t i p l e injuries affect ing m o r e 
than o n e sys t em, therefore init ial a s s e s s m e n t by an e x p e r i 
e n c e d c l in ic ian is vi ta l . T h e ro le of the rad io log is t is 
impor t an t bu t m u s t b e s e c o n d a r y to g o o d c l in ica l a s s e s s m e n t 
and resusc i ta t ion . In the acu te s i tua t ion t ime often p e r m i t s 
only l imi ted r a d i o g r a p h y . T h i s is usua l ly a sup ine A P film 
w h i c h can b e difficult to interpret . Va r i a t i on d u e to tech
n ique m u s t b e r ecogn ized . Cases are d i s cus sed wi th specia l 
re fe rence to a s s e s s m e n t of the init ial p la in r a d i o g r a p h and the 
necess i ty for fur ther r ad io logy . La te d e v e l o p m e n t s and c o m 
p l ica t ions are addres sed , as wel l as ches t c o m p l i c a t i o n s of 
t r a u m a to o the r a reas , such as the a b d o m e n and c r a n i u m . 

T h e s ign i f i cance of m u l t i p l e p o s t e r i o r u r e t h r a l fa lse 
p a s s a g e s fo l l owing pe lv ic t r a u m a 
S. J. Ga rbe r , D . R i c k a r d s and *R. T u r n e r - W a r w i c k 
Departments of Radiology and *Urology, Middlesex 
Hospital, London WIN 8AA 

T e n pe r cen t of pe lv ic f ractures are a s soc ia t ed w i th urethral 
t r auma , w h i c h can resul t in c o m p l e t e d i s rup t ion to s t r ic tur ing 
of the pos te r io r ure thra . P re -ope ra t ive i m a g i n g p r o v i d e s 
in format ion on the site and ex ten t of p a t h o l o g y , the c o m p e 
tence of the sph inc te r m e c h a n i s m s and w h e t h e r the re are 
false p a s s a g e s . T e n cases are p resen ted . All had ure thra l 
p a t h o l o g y d u e to t r auma , and a t t empted p r i m a r y repa i r of a 
defect o r d i la ta t ion of a s t r ic ture , and w e r e refer red wi th 
sup ra -pub ic ca the te rs in situ. P re -u re th rop las ty w o r k - u p 
inc luded c o m b i n e d c y s t o g r a p h y and r e t rog rade u re th ro 
g raphy . In s even out of 10 pa t ien t s , t w o b l a d d e r n e c k s 
assoc ia ted wi th false pa s sages w e r e identif ied and in the 

o ther three , mul t ip le b ladder necks . Urethral defects involv
ing the distal sphinc ter m e c h a n i s m were identified in five. In 
all pa t i en t s , the t rue pos ter ior ure thra cou ld be d i s t inguished 
by recogni t ion of the v e r u m o n t a n u m and res idual b l adde r 
neck sphinc ter act ivi ty. Before recons t ruc t ive surgery it is 
impor tan t to depic t urethral a n a t o m y accurate ly fo l lowing 
t r auma . Th i s presenta t ion s tresses the salient poin ts in 
ident i fying the t rue pos ter ior urethra in 10 pat ients in w h o m 
the distal sphincter m e c h a n i s m has been c o m p r o m i s e d . 

M R I of acute , sub-acute a n d c h r o n i c spinal t r a u m a 
R. W . Ker s l ake , T. Jaspan and B . S. Wor th ing ton 
Department of Radiology, University Hospital, 
Nottingham NG7 2UH 

M R imag ing was pe r fo rmed in 90 pat ients with a his tory of 
spinal t r auma; in 4 0 , injury had occur red in the p rev ious 6 
m o n t h s (acute) ; in the r ema inde r from be tween 6 m o n t h s and 
o n e yea r ( sub-acute) , and up to 4 0 years (chronic) . In the 
acu te g r o u p abnormal i t i es were shown in the ext raspinal soft 
t i s sues , the ver tebral c o l u m n inc luding the intervertebral 
d i scs and wi th in the spinal canal in 3 8 % , 6 2 % and 5 5 % 
respec t ive ly . T e n cases showed abnormal i ty in all three 

r eg ions and 10 no abnormal i ty . M a n y of the f indings such as 
acu te disc hern ia t ion have significant m a n a g e m e n t impl ica
t ions . In the sub-acute and chron ic groups extraspinal soft-
t i ssue abnormal i t i e s were present in only eight cases ( 1 6 % ) 
and six of these were a result of p rev ious surgery . T h e 
ver tebra l c o l u m n w a s abnorma l in 8 2 % and the cord s h o w e d 
a reas of a b n o r m a l signal o r morpho logy in 5 0 % . Of these 
there w e r e 10 cases of sy r ingohydromyel ia (wh ich was 
neve r seen wi th in 6 m o n t h s of injury): five wi th isolated cord 
c o m p r e s s i o n , e ight wi th cord a t rophy and five wi th changes 
cons i s ten t wi th cyst ic mye lomalac ia . T h e under ly ing pa
thophys io logy of abnorma l cord morpho logy and signal 
in tensi ty , wh ich is seen in both the acute and chron ic s tages , 
is incomple te ly unders tood. T h e morpho log ica l appea rance 
of sy r ingohydromye l i c cavi t ies , which is usual ly different 
a b o v e and be low the level of injury, is poss ib ly related to 
a l tera t ions in C S F flow secondary to focal canal s tenosis . 
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Real - t ime s o n o g r a p h i c a s s e s s m e n t of s u s p e c t e d 
scapho id fracture 
W. W . G i b b o n and A. N . K h a n 
Department of Diagnostic Radiology, North Manchester 
General Hospital, Crumpsall, Manchester MS 6RB 

T h e c o m m o n clinical p r o b l e m of the correct m a n a g e m e n t for 
pat ients with suspected scaphoid fracture in the p r e sence of 
normal carpal rad iography remains unclear . T h e radial 
artery t raverses the ana tomica l snuff-box in c lose p rox imi ty 
to the scaphoid , separated only by a thin layer of synovia l 
fluid, synov ium and wrist jo in t capsu le / rad ia l col la tera l 
l igament . Consequen t ly if the scaphoid- rad ia l ar tery d i s 
tance is increased it mus t be because of a j o in t effusion/ 
haemar th ros i s , synovi t is or capsule /col la tera l l igament in
ju ry . Both radial artery and carpal b o n e con tou r s are c lear ly 
seen on ul t rasound. W e n o w presen t our p re l imina ry find

ings on the use of real- t ime u l t rasound in the a s s e s s m e n t of 
suspected scaphoid fracture. A n initial vo lun tee r n o r m a l / 
a symptoma t i c control g roup (17 w o m e n , three m e n ; age 
range 2 2 - 6 1 years , m e a n 29.0 years ) w a s e x a m i n e d sonog ra -
phical ly co mp a r i n g the scaphoid- radia l ar tery d i s t ance for 
both wris ts . Va lues ranged from 2.2 to 4 .0 m m ( m e a n 2 .93 
m m ) with a variat ion be tween l imbs rang ing from 0.0 to 0.8 
m m (mean 0.25 m m ) . In our s tudy g roup w e e x a m i n e d 18 
pat ients with cl inical ly suspected scapho id f ractures . T h e 
nine pat ients with normal scans all failed to s h o w e v i d e n c e 
of bony injury at fo l low-up. In the n ine pa t ien ts with 
scaphoid-radia l artery d i s tances ou ts ide the no rma l r ange , 
t w o pat ients had old scaphoid fractures, one a new fracture at 
the scaphoid waist and one a bony avuls ion of the distal pole 
of scaphoid-radia l collateral l igament . Fur ther s tudies are 
required to provide a conc lus ive statistical cor re la t ion . 

Real - t ime digital contrast e n h a n c e m e n t a n d 
magnif icat ion in the a s se s sment of s c a p h o i d a n d o ther 
wrist injuries 
R. Wel l ings , E. Morr i s , J. Fowler , R. A. M a n n s and A. M. 
Davies 
Department of Radiology, The General Hospital, 
Birmingham B4 6NH 

A study was conduc ted on the va lue of a c o m m e r c i a l l y 
ava i l ab l e d e s k - t o p d ig i ta l c o n t r a s t e n h a n c e r - m a g n i f i e r 
( D E T E C T sys tem) in a series of 5 5 0 pa t ien ts p resen t ing wi th 
an acute wrist injury. Four radio logis ts , of va ry ing expe r i 
ence , independent ly rev iewed the r ad iographs on a c o n v e n 
tional l ightbox and subsequent ly wi th the "d ig i t i ze r" . S ta t i s 
tical analysis was per formed on the col la ted obse rva t i ons . In 

the scapho id ser ies ( 350 cases ) the p e r f o r m a n c e of the t w o 
m o r e expe r i enced rad io logis t s was m a r g i n a l l y bet ter wi th 
the d ig i t izer w h e r e a s the less expe r i enced rad io logis t s per
formed sl ightly w o r s e . Overa l l the d ig i t izer i m p r o v e d the 
conf idence of the radio logis t s in cor rec t ly d i a g n o s i n g the 
p r e sence of a scapho id fracture but for the less expe r i enced 
rad io logis t s this was at the e x p e n s e of ident i fying no rma l i t y . 
In the wris t ser ies ( 200 cases ) the use of the d ig i t i ze r resu l ted 
in a m i n o r increase in the t rue pos i t ive and d e c r e a s e in the 
false nega t ive obse rva t ions but this w a s offset by a c o n c o m i 
tant m i n o r increase in the false pos i t ive and d e c r e a s e in the 
t rue nega t ive ca tegor i e s . Eva lua t ion of the sof t - t issue p lanes 
a round the wris t j o in t s h o w e d a l imi ted va lue in the identif i
ca t ion of a s capho id fracture wi th an overa l l pos i t ive p red ic 
t ive va lue of 0 .26 . Cor re la t ion of sof t - t issue c h a n g e s and the 
p r e sence or ab sence of a s capho id fracture w a s s l ight ly 
wor se wi th the digi t izer . Poss ib le c a u s e s for the appa ren t ly 
poo re r p e r f o r m a n c e of the d ig i t izer are d i s cus sed as well as 
the re la t ive mer i t s and potent ia l va lue of the unit . 

Pitfal ls in b o n e s c in t igraphy for s u s p e c t e d h ip f rac ture 
J. R e e s , G . V. T h o m a s and L. A . W i l l i a m s 
Department of Radiology, Cardiff Royal Infirmary, 
Cardiff CF2 ISZ 

" T c ' " - M D P b o n e s c i n t i g r a p h y has been a d v o c a t e d as a 
h ighly sens i t ive and specif ic m e t h o d of ident i fying " o c c u l t " 
fractures of the h ip in e lder ly pa t ien ts w h o presen t wi th an 
acute ly painful h ip , and n o r m a l pla in r ad iog raphs . P r ev ious 
s tudies have s h o w n b o n e sc in t ig raphy to be total ly re l iable in 
the ident i f icat ion of these fractures , there be ing no false-
pos i t ive or fa l se -nega t ive resul t s . H o w e v e r , c o n t i n u e d 
e x p e r i e n c e has h igh l igh ted several d i agnos t i c diff icul t ies 
and pitfal ls . In a rev iew of 2 6 1 7 pa t ien t s w h o were admi t t ed 
with a suspec ted fractured neck of femur o v e r a per iod of 5 

yea r s , 2 1 3 had no de tec tab le fracture on pla in r a d i o g r a p h s , 
and were subsequen t ly inves t iga ted by b o n e sc in t ig raphy . 
N o r m a l scans were ob t a ined in 127 cases ( 6 0 % ) . Of the 
r e m a i n i n g 86 cases , 82 ( 3 8 % ) were repor ted to s h o w frac
tures of the p rox ima l femur , three s h o w e d pub i c r a m u s 
fractures , and one ace tabu la r fracture w a s d e m o n s t r a t e d . 
R e v i e w and fo l low-up have identif ied severa l fa lse-posi t ive 
and t w o fa l se -nega t ive scans . T h e va r ious factors accoun t 
ing for these e r rors are cons ide red , and the c l inical impl ica 
t ions d i scussed . Bone sc in t ig raphy r e m a i n s a very useful test 
for de tec t ing occul t f ractures of the h ip and su r round ing 
ske le ton , but careful ana lys i s shou ld be m a d e wi th in the 
con tex t of the c l inical f indings and p la in r a d i o g r a p h s in o rde r 
to avoid the d iagnos t i c pitfalls of th is inves t iga t ion . 
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F r a c t u r e s o f the a t las v e r t e b r a 
A . S a n d h u , J. L. F o w l e r and R. D. F rase r 
Departments of Radiology and Spinal Injury, Royal 
Adelaide Hospital, North Terrace, Adelaide, South 
Australia 5000 

A total of 52 cases of a t las f ractures were admi t t ed to the 
Spinal Injury Uni t ove r a 14-year per iod . T w o g r o u p s are 
appa ren t , wh ich differ in age , p resen ta t ion , m e c h a n i s m of 
injury, r ad io logy and t r ea tmen t g iven . Pa t ien ts wi th Jeffer
son fractures w e r e on ave rage 4 2 yea r s of a g e and the 
rad io logy , inc lud ing C T , is p resen ted . Cor re l a t ion of the ra
d io logy ini t ial ly, du r ing t r ac t ion and fo l low-up is d i scussed . 
C a s e s of pos te r io r a rch fracfures w e r e on a v e r a g e 17 yea r s 
older , and had m a r k e d d e g e n e r a t i v e c h a n g e s in the m i d to 
distal cerv ica l sp ine f racture . Injury in the e lder ly w a s often 
after m i n o r t r auma . 

A n a s s e s s m e n t of t r iage of casua l ty r a d i o g r a p h s by 
r a d i o g r a p h e r s 
I. R e n w i c k , W . P. But t and B . S tee le 
Department of Diagnostic Radiology, St James's 
University Hospital, Leeds LS9 7TF 

A study has been unde r t aken to assess the abil i ty of r ad iog 
raphers in a busy acc iden t and e m e r g e n c y d e p a r t m e n t to 
t r iage pa t ien ts on the bas is of their r ad iog raphs . A total of 
3 0 0 0 pa t ien t s h a v e been s tudied . T h e r ad iog raphe r s per 
fo rming the r a d i o g r a p h s were offered a cho i ce of four 
ca t egor i e s in the i r a s se s smen t : n o r m a l , a b n o r m a l , insignif i
cant ly a b n o r m a l , o r further adv i ce requi red . T h e i r cho i ce 
w a s c o m p a r e d wi th an a s se s smen t m a d e by the rad io log is t 
repor t ing the film (from the ca tegor ies n o r m a l , a b n o r m a l , in
s ignif icant ly a b n o r m a l ) . T h e a s se s smen t s were m a d e inde
penden t ly . T h e resul t s are p resen ted . W i t h eve r - inc reas ing 
d e m a n d s on r ad io log i s t s ' t ime , these resul ts cou ld poin t a 
w a y t o w a r d s r educ ing er rors in r ad iograph ic in te rpre ta t ion 
by unsupe rv i sed j u n i o r casua l ty staff. A n ex tens ion of the 
s tudy is p l a n n e d wi th la rger pat ient n u m b e r s , and subse 
quen t ly an a s se s smen t of formal repor t ing by r ad iog raphe r s . 

C o m p u t e d t o m o g r a p h i c a s s e s s m e n t of o ld c a l c a n e a l 
f rac tures 
S. A . Brad ley , A . M. D a v i e s and K. M . Por te r 
Departments of Radiology and Trauma Surgery. 
Birmingham Accident Hospital, Birmingham B15 IN A 

T h e r e is l imited c o n s e n s u s as to the m o s t app rop r i a t e t reat
m e n t for the acu te ca lcanea l f racture, and a large p ropo r t i on 
of pa t ien ts m a y be left wi th l ong - t e rm disabi l i ty and pa in . In 
this p rospec t ive s tudy h igh-reso lu t ion C T in axial and coronal 

p l anes was per formed in 61 pat ients wi th 71 old ca lcaneal 
f ractures . T h e series compr i sed 4 5 m e n and 16 w o m e n with 
an age range of 12 to 83 years ( m e a n 49 .7 years ) . T h e t ime 
interval b e t w e e n the occur rence of the fracture and the C T 
examina t i on ranged from 6 to 300 m o n t h s ( m e a n 32.2 
m o n t h s ) . T h e C T images on both bone and soft-t issue 
w i n d o w set t ings were assessed for fracture hea l ing , secon
dary degene ra t i ve changes , al terat ions in ca lcaneal conf igu
ra t ion and abnormal i t i es of the adjacent tendon. Of the 4 9 
int ra-ar t icular fractures, flattening of the ca l caneum was 
revea led in 9 2 % , os teoar thros is of the poster ior subtalar joint 
in 9 0 % , lateral spur format ion in 7 5 % , intra-art icular loose 
bod ies in 2 6 . 5 % and invo lvement of the ca lcaneo-cubo id 
jo in t in 3 5 % of cases . Peroneal t endon abnormal i t i es were 
identif ied in 7 5 % of cases , with subluxat ion or d is locat ion of 
the t endons in 4 9 % . Media l t endon abnormal i ty was re
vea led in 18 .4% of cases . These f indings are corre la ted wi th 
the pa t i en t s ' current clinical condi t ions , and the rela t ive 
mer i t s of m e a s u r i n g the ca lcaneal height , hee l -va lgus and 
sus ten tacu la r ang les and media l offset of the talar head from 
the C T examina t i ons are d iscussed . 

3 D - C T of pelv ic fractures 
R. L. G u y , P. A. Bu t l e r -Manue l , R. N . Brue ton and F. W . 
Heat ley 
Departments of Radiology and Orthopaedics, St Thomas' 
Hospital, London SEI 7EH 

Pelv ic and ace tabular fractures often occur in y o u n g pat ients 
and accura te open reduct ion with internal fixation n o w 
offers the chance of ach iev ing a better long- te rm result by 
r educ ing subsequen t degenera t ive changes . Pre-opera t ive 
p l a n n i n g with detai led k n o w l e d g e of the three d imens iona l 
a n a t o m y of these fractures is vital to ensure the best poss ib le 

o u t c o m e . Cur ren t m e t h o d s of eva lua t ion include Judet 
v i e w s and axial C T scanning . T h e a im of this s tudy was to 
assess w h e t h e r 3 D C T reconst ruct ion improves pre -opera
t ive p lann ing . Seven pat ients have been inves t iga ted , three 
t r ansverse ace tabular fractures with separat ion of a pos ter ior 
f ragment , t w o two-co lumn fractures, a bilateral sacroi l iac 
d is loca t ion and a bilateral sacral fracture with dias tas is of the 
pub ic s y m p h y s i s . Plain radiography wi th Judet v i ews and 
axial C T scans with 3 D reconstruct ion were per formed in all 
cases . T h e scans were per formed on a S o m a t o m DR H 
scanne r and the 3 D reconst ruc t ions were m a d e us ing a 
sur face i m a g i n g t echn ique ut i l iz ing the s c a n n e r ' s own 
compu te r . 3 D C T recons t ruc t ions were helpful in all cases . 
T h e c o m p l e x ana tomy of the pe lv ic fractures, in par t icular 
the prec ise re la t ionships of all the f ragments , was clearly 
demons t r a t ed . A l though the three imag ing techn iques are 
c o m p l e m e n t a r y , 3 D C T presents the informat ion in a m o r e 
readi ly interpretable form, facil i tating pre-opera t ive plan
n ing . 
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C u r r e n t t rends in the radio logy of jo in t d i sease . 
I. Wa t t 
Department of Radiology, Bristol Royal Infirmary, Bristol 
BS2 8HW 

Abstrac t not rece ived. 

U l t r a s o u n d and M R I d iagnos i s of men i sca l cys t s 
A. Cora l , M. van Holsbeeck , R. S. Ad le r and K. A . 
Buckwal t e r 
Department of Radiology, University of Michigan 
Hospitals, Ann Arbor, Michigan 48109, USA 

cont inu i ty wi th the cyst in all three cases . W h i l e it is poss ib l e 
to m a k e the d iagnos i s us ing bo th i m a g i n g m e t h o d s , M R I 
g a v e m o r e useful and c o m p l e t e in format ion than u l t r a sound . 

C o m p a r i s o n of m a r r o w a n d b o n e s c i n t i g r a p h y of 
v a s c u l a r b o n e gra f t s for f e m o r a l h e a d n e c r o s i s in 2 8 
pat i ent s 
I. S tewar t , K. C . H o , Y. K. L e u n g , P . C. L e u n g and 
Me t r ew e l i 
Departments of Diagnostic Radiology and Organ 
Imaging, and Orthopaedics, Prince of Wales Hospital, 
Chinese University of Hong Kong, Shatin, New 
Territories, Hong Kong 

Cyst ic change in a degenera te m e n i s c u s occurs in 2 . 5 % of 
media l and 2 2 . 2 % of lateral men i sc i and is usual ly conf ined 
within the f ibrocart i lage. Occas iona l ly , the cyst can en la rge 
and migra te and present as a m a s s a round the k n e e . R e c e n t 
ev idence indicates that there is a lways an assoc ia ted tear of 
the under ly ing men i scus , mos t often a hor izon ta l l inear or 
serpent ine c leavage tear. T h e hypo thes i s is that synovia l 
fluid is forced a long the tear and into the cyst , c aus ing 
en la rgement . T h e d iagnos is is often mis sed by a r th rog raphy 
and ar throscopy. W e present three cases of men i sca l cyst 
( two lateral and one media l ) d i agnosed by u l t r asound and 
M R I . O n ul t rasound the cysts were genera l ly h y p o e c h o i c 
but con ta ined focal areas of h ighly echogen ic mater ia l p r e 
s u m e d to be debr is , and a lso internal septa . O n M R I the cys ts 
w e r e of low intensi ty , s imi lar to that of m u s c l e on , Tt-
weigh ted images , and very in tense on heav i ly T 2 - w e i g h t e d 
images , indicat ing a h igh water content . U l t r a sound s h o w e d 
an abnormal men i scus in the t w o cases of lateral m e n i s c u s ; 
and M R I demons t ra ted clearly the torn m e n i s c u s and its 

W e c o m p a r e d m a r r o w wi th b o n e sc in t ig raphy in 2 8 pa t ien t s 
wi th femora l head avascu la r nec ros i s d u e to t r a u m a or 
id iopa th ic causes . All had vascu la r b o n e grafts . T h e d e m 
ons t ra t ion of vascu la r b o n e graft v iabi l i ty in the ear ly pos t 
ope ra t ive pe r iod is bedev i l l ed by in tense t racer u p t a k e in sur
r o u n d i n g b o n e and soft t i s sues . V iab le b o n e graft con t a in s 
m a r r o w wh i l e the femoral head and non -v i ab l e graft a re 
avascu la r . Sc in t ig raphy w a s pe r fo rmed p re -ope ra t ive ly in 
the major i ty and pos t -opera t ive ly in all. M a r r o w sc in t igra
phy w a s p e r f o r m e d us ing 3 7 0 M B q ( 1 0 m C i ) t in co l lo id . 
T h r e e - p h a s e b o n e sc in t ig raphy w a s p e r f o r m e d us ing 5 5 5 
M B q (15 m C i ) d i p h o s p h o n a t e . Dif ferent ia t ion of v iab le 
f rom non -v i ab l e graft in the pos t -ope ra t i ve b o n e sc in t ig ram 
w a s imposs ib l e . H o w e v e r , m a r r o w sc in t ig raphy f requent ly 
s h o w e d a v iab le graft desp i te the d r a w b a c k s of m a r r o w 
sc in t ig raphy such as def ic ient m a r r o w , p o o r t racer u p t a k e , 
h igh b l o o d poo l act ivi ty and o r t h o p a e d i c i r o n m o n g e r y . 
M a r r o w sc in t ig raphy is super io r to b o n e sc in t ig raphy in 
d e m o n s t r a t i n g viabi l i ty of vascu la r b o n e graf ts . 
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Bi latera l wr i s t a r t h r o g r a p h y in pat i ent s w i t h 
un i la tera l s y m p t o m s 
C. S. R o m a n i u k , W . P . But t and A. Cora l 
Department of Radiology, St James' University Hospital, 
Leeds LS9 7TF 

Bila tera l t f i compar tmen ta l wr is t a r t h rog rams h a v e b e e n per 
fo rmed in 13 pa t ien t s wi th uni la tera l s y m p t o m s to assess the 
i nc idence of a b n o r m a l f indings in the s y m p t o m a t i c and 
a s y m p t o m a t i c wris t . T h e m i d c a r p a l , d is ta l r ad io -u lna r and 
rad iocarpa l j o in t s w e r e injected separa te ly .with a m i x t u r e of 
ioxog la te 3 2 0 and l ignoca ine . A r t h r o g r a p h y w a s n o r m a l in 
5/13 s y m p t o m a t i c wr is t s . A b n o r m a l i t i e s in the r e m a i n i n g 
e ight inc luded one part ia l and four c o m p l e t e tears of the tr i
angu la r f ibrocar t i lage c o m p l e x ( T F C C ) , t w o lunot r ique t ra l 
l i gamen t tears , t w o s capho luna t e tears and five o the r abnor 
m a l jo in t c o m m u n i c a t i o n s . O n e lunot r ique t ra l l i gamen t tear 

in a pa t ien t wi th p r o b a b l e i n f l ammato ry d i sease w a s no t 
t hough t c l in ica l ly s ignif icant . In 13 a s y m p t o m a t i c wr is t s 
the re w e r e 4 ( 3 1 % ) wi th abnorma l i t i e s . T h e r e w e r e t w o tears 
of the T F C C , 1 s capho luna t e tear, and 4 o the r a b n o r m a l jo in t 
c o m m u n i c a t i o n s . A b s e n c e of l i gnoca ine - induced pa in rel ief 
sugges t ed ex t ra -a r t icu la r c a u s e s of s y m p t o m s in 3 wr i s t s , 2 
of w h i c h had a r th rog raph ic abno rma l i t i e s . T h i s s tudy s h o w s 
that t r i p l e - c o m p a r t m e n t wr is t a r th rog raphy m a y d e m o n 
strate tears in a s y m p t o m a t i c wr i s t s , and therefore ca re m u s t 
b e t aken in in te rpre t ing any pos i t ive f indings in a painful 
wris t . 

A s s e s s m e n t of b o n e s c i n t i g r a p h y in the d i a g n o s i s o f 
s c a p h o i d f rac tures 
C. J. O c c l e s h a w , N . A . Ba r r ing ton and J. W i l l i a m s 
Department of Diagnostic Radiology, Royal Hallamshire 
and Northern General Hospitals, Sheffield 

Pla in fi lm r ad iog raphy in the d i agnos i s of s capho id f ractures 
is k n o w n to b e unsa t i s fac tory , wi th a s ignif icant fa lse-
nega t ive ra te , e v e n in e x p e r i e n c e d h a n d s . B o n e sc in t ig raphy 
is used for this p u r p o s e in o u r cen t re on pa t ien t s in w h o m 
fracture has b e e n assessed c l in ica l ly bu t no t d e m o n s t r a t e d on 
p la in r a d i o g r a p h s e i ther at p resen ta t ion or 10 d a y s pos t -
t r a u m a . W e h a v e c o m p a r e d resul t s of b o n e sc in t ig raphy and 
p la in r ad iog raphy in 100 such cases r e t rospec t ive ly . R a d i o 
g r a p h s w e r e repor ted " b l i n d " by a consu l t an t b o n e r ad io lo 

gis t (N .A .B . ) as were the sc int igraphic i m a g e s . In 25 
pa t ien t s , fractures were shown on sc in t igraphy which w e r e 
no t seen on rad iography . Eight pat ients wi th at least o n e ra
d i o g r a p h assessed as suspic ious of, but not d iagnos t ic of, 
f racture had the d iagnos is refuted by sc int igraphy. F o l l o w -
u p r ad iog raphy on s o m e pat ients showed that mos t fractures 
d i a g n o s e d on sc in t igraphy did not b e c o m e vis ible subse 
quen t ly . T h e resul ts show that bone sc in t igraphy adds 
d iagnos t ica l ly s ignif icant informat ion in 3 3 % of pa t ien ts 
s tudied . T h e s e resul ts , and c o m p a r i s o n s with p rev ious s tud
ies , are d i scussed , and example s of potent ia l pitfalls in the 
in terpre ta t ion of sc int igraphic images are shown . 

S o n o g r a p h i c a s s e s s m e n t of media l col lateral l i gament 
in jur ies to the k n e e 
W . W . G i b b o n and H. M a m t o r a 
Department of Diagnostic Radiology, Salford Royal 
Hospital, Salford, Manchester M60 9EP 

High- re so lu t ion rea l - t ime d iagnos t ic u l t rasound has found 
inc reas ing use in the eva lua t ion of acute and chron ic soft 
t i ssue injuries . S o n o g r a p h y is able to d is t inguish the d e e p 
and superf ic ia l static and d y n a m i c media l suppor t ing s t ruc
tures of the k n e e . W e n o w presen t our f indings in 17 pa t ien ts 
wi th c l in ica l ly suspec ted isolated media l s tabi l izer injuries 
( G r a d e s I and II spra ins) to the knee . In five pa t ien ts there 
w a s sonograph ica l ly demons t r ab l e calcif icat ion in the re
g ion of the med ia l capsu la r a t t achment to the media l femoral 
c o n d y l e , i.e. Pe l l eg r in i -S te ida type les ion. T h e h igh inci
d e n c e of these les ions p robably reflects the referral p rocess 
for o u r s tudy. W e d iscuss the poss ib le pa tho-phys io log ica l 
m e c h a n i s m for such p h e n o m e n a , based on our sonograph ic 
f indings . W e w e r e able to local ize the prec ise ana tomica l 

site and ex ten t of col la teral l igament ruptures and avu ls ions 
in s even cases . In the r ema in ing five pat ients , u l t rasound was 
ab le to d i a g n o s e a med ia l menisca l tear and osteoar thr i t ic 
c h a n g e s not fully apprec ia ted on pla in rad iography and in a 
th i rd pat ient , a loose b o d y within the media l femora l recess 
p rev ious ly mi sd i agnosed as a Pe l l eg r in i -S te ida les ion on 
p la in r ad iographs . T h e r ema in ing t w o pat ients were sonogra 
ph ica l ly n o r m a l excep t for mi ld jo in t effusions and m a y 
rep resen t men i sca l injuries, a l though the exact d iagnos i s is 
unc lear . W e c o n c l u d e by d iscuss ing the cl inical r e l evance of 
u l t r a sound in the m a n a g e m e n t of knee injuries. 
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Skeletal studies 

Radio log ica l f ea tures d u r i n g a n d f o l l o w i n g t r e a t m e n t 
of sp inal tubercu los i s 
D . I. Boxer , * C . Prat t , A . L. H i n e and * M . M c N i c h o l 
Departments of Radiology and *Thoracic Medicine, 
Central Middlesex Hospital, London NW10 7NS 

Fo l lowing the adven t of effect ive c h e m o t h e r a p y , the inci
dence and morb id i ty of spinal tubercu los i s has i m p r o v e d 
dramat ica l ly . R e s p o n s e is m e a s u r e d wi th a c o m b i n a t i o n of 
c l inical and rad io log ica l fea tures . W e h a v e r ev i ewed 2 8 
cases of ver tebra l tubercu los i s to d o c u m e n t the s e q u e n c e of 
rad io logica l c h a n g e s fo l lowing t rea tment . B o n e des t ruc t ion" 
was demo n s t r a t ed in 2 4 cases at p resen ta t ion , be ing de l ayed 
in the r ema inde r for u p to 3 m o n t h s . Des t ruc t ion p rog re s sed 
whi ls t on t r ea tmen t for an ave rage of 6.5 m o n t h s , p rogres s ive 
ver tebral co l l apse c o n t i n u e d for u p to 14 m o n t h s . O n l y three 
pat ients s h o w e d e v i d e n c e of ver tebra l he igh t r ecovery . Disc 
he ight w a s r e d u c e d in 2 0 . Ver t eb ra l fusion occur red in 7 5 % 
of these , the onse t va ry ing b e t w e e n 3 w e e k s and 27 m o n t h s . 
A parasp ina l soft- t issue m a s s w a s p resen t in 7 5 % of those 
wi th cerv ica l o r thorac ic d i sease . T h e m a s s en l a rged in mos t 
cases , for up to 5 m o n t h s . C o m p l e t e reso lu t ion took b e t w e e n 
3 and 24 m o n t h s . Os teosc le ros i s w a s p resen t at onse t in 13 
cases and d e v e l o p e d in a further 12, a l w a y s wi th in 5 m o n t h s . 
M a x i m a l sc leros is occu r r ed at u p to 14 m o n t h s . B o n e 
dens i ty re tu rned to n o r m a l in 11 cases , t ak ing u p to 5 9 
m o n t h s . It is impor t an t for the rad io logis t to apprec ia te 
the var ied rad io log ica l r e sponse to successful t r ea tmen t of 
spinal tubercu los i s . 

S y m p t o m a t i c dorsa l de fec t s o f the pate l la 
V. C. Pu l l i c ino , D . Kinse l la , L . B . W i l l i a m s and I. W . M c C a l l 
Department of Radiology, Robert Jones and Agnes Hunt 
Orthopaedic Hospital, Oswestry, Shropshire SY10 7AG 

"Dorsa l defect of the pa t e l l a " invo lves the supero- la tera l 
por t ion of the pa te l la , is d e e m e d inc identa l and of no cl inical 
s igni f icance . T h e p la in r ad iog raph ic a p p e a r a n c e s are s imi la r 
to the centra l ly loca ted "os t eochondr i t i s d i s s e c a n s " w h i c h 
needs further eva lua t ion and t r ea tmen t . E igh teen pa t ien ts 
wi th a c o m b i n a t i o n of an te r io r k n e e pa in and a subar t icu la r 
patel lar defect h a v e b e e n p rospec t ive ly s tud ied ut i l iz ing 
p la in r ad iog raphy , d o u b l e con t ras t a r th rog raphy , C T and 
sc in t igraphy. T h e c l in ica l and rad io log ica l fea tures in 

s y m p t o m a t i c dorsa l defec ts of the pa te l la are c o m p a r e d with 
those of os t eochondr i t i s d i s secans . Doub le -con t ra s t C T 
a r th rog raphy in 10 pa t ien t s wi th dorsa l defects of the patel la 
r evea led s ignif icant abnorma l i t i e s in the over ly ing ar t icular 
car t i lage w h i c h w e r e con f i rmed a r th roscopica l ly . These 
were sc in t ig raphica l ly ac t ive and assoc ia ted wi th abnorma l 
pa te l la r t r ack ing . O s t e o c h o n d r i t i s d i s secans cases showed 
s imi lar sc in t ig raph ic and C T a r th rograph ic f indings , with 
re ten t ion of the funct ional pa te l lo - femora l re la t ionship . T h e 
resul t s sugges t that the dorsa l defec t shou ld not b e d i smissed 
as an i nnocen t f inding in s y m p t o m a t i c cases , and requires 

. fur ther rad io log ica l inves t iga t ion . T h e dis t inct ion d r a w n 
b e t w e e n the dorsa l defec t and os t eochondr i t i s d i s secans of 
the pa te l la is q u e s t i o n e d and the ae t io logica l role and thera
peu t ic impl i ca t ions of pa te l la r t r ack ing abnormal i t i e s are 
d i scussed . 

Is there a fami l ia l l ink in ear ly d isc fa i lure? 
B. S. W o r t h i n g t o n , * A. D. Nor th , *P . W i l d e , R. W . Kers lake 
and *R. C. M u l h o l l a n d 
Departments of Radiology and ^Orthopaedic and 
Accident Surgery, University Hospital, Nottingham NG7 
2UH 

A d o l e s c e n t d i sc fai lure , whi l s t ra re , is f requent ly assoc ia ted 
wi th mul t ip le - l eve l d isc abno rma l i t i e s , sugges t ing an under
ly ing d ia thes i s . T h e p resen t s tudy inves t iga tes the poss ib i l 
ity of a famil ia l factor in ear ly d i sc fai lure. M R scann ing of 
the l u m b a r sp ine w a s car r ied out in the sagit tal p lane on 45 
f i rs t -degree re la t ives of 15 pa t ien t s wi th ado lescen t disc 
he rn ia t ion . A n a s s e s s m e n t w a s m a d e of the s ignal re turned 
from the cent ra l par t of e a c h d isc on the S T I R sequence and 
a l loca ted a score on a sca le of 0—4 ( 0 = n o r m a l s ignal , 4 = 
c o m p l e t e loss of s igna l ) . T h e resul ts w e r e c o m p a r e d with 
those from the s a m e n u m b e r of age - and s ex -ma tched con
t ro ls . C o m p a r i s o n of the t w o g r o u p s of scores was m a d e 
us ing the M a n n - W h i t n e y U test for non -pa rame t r i c data . A s 
e x p e c t e d the L 4 - 5 and S- l d i scs sco red the h ighes t , these 
be ing the c o m m o n e s t levels to u n d e r g o degenera t ion . T h e 
f i rs t -degree re la t ives of the pa t ien t s had a level of d isc 
degene ra t i on w h i c h w a s s ignif icant ly grea te r than that of the 
cont ro l g r o u p ; th is d i f ference w a s m o r e p r o n o u n c e d in the 
cauda l d i scs . W e c o n c l u d e that in s o m e indiv idua ls the 
p red i spos i t ion to ear ly d i sc fai lure m a y have a familial 
c o m p o n e n t . 
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C T a n d i so tope b o n e s c a n a p p e a r a n c e s of the k n e e 
j o i n t fo l l owing r e p l a c e m e n t of the a n t e r i o r cruc ia te 
l i g a m e n t 
D . I. C o o k e , P . J. R. R o b i n s o n , S. J. O . Os t l e re , G. K. Sef ton, 
B . B . S e e d h o m and A . C. S w a n n 
Department of Radiology, St James' University Hospital, 
Leeds LS9 7TF 

T h i s pos te r i l lustrates the a p p e a r a n c e of the k n e e jo in t 
fo l lowing the inser t ion of an o p e n - w e a v e po lyes t e r 
p ros the t i c l igament . T h e p ros thes i s rep laces the na t ive 
an te r io r c ruc ia te l i gamen t and e x t e n d s from the med ia l t ibial 
c o n d y l e to the lateral femora l c o n d y l e , r u n n i n g wi th in a 
surg ica l ly cons t ruc ted endos tea l tunne l . T h e l i gamen t is 
a n c h o r e d at e i ther end by a b o n e p l u g w h i c h fits ins ide 

the s tock ing- l ike l igament . T h e p lug is, in fact, the co re of 
b o n e p r o d u c e d by format ion of the tunnel . Scans of the 
k n e e w e r e ob ta ined fol lowing injection of " T c m - M D P . F ive 
pa t i en t s , all of w h o m had a successful surgical result , 
w e r e s tud ied pos t -opera t ive ly . T h e static i so tope scan 
s h o w s v a r y i n g d e g r e e s of increased activity in the t ibial 
p la teau and femoral condy les . T h e activity mi r ro r s the 
o s t e o c h o n d r a l j unc t ion a round the art icular m a r g i n s of 
f emur and t ibia. It is not at present k n o w n what 
pa tho log ica l p r o c e s s th is represents . O n e pat ient had 
m a r k e d i so tope up take in the tibial canal . C T scann ing 
s h o w s m a r k e d b o n y br idg ing be tween the p lug and canal . 
C T scans w e r e ob ta ined on all pat ients ; they s h o w well 
cor t i ca ted endos tea l tunne ls with va ry ing degrees of b r idg
ing b e t w e e n tunnel and p lug . 

Notes 
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MRI of the Knee (4.15-4.35) Paediatric Studies (4.35-5.15) 

M R I of the knee 
C. W . Heron 
Radiology Department, St George's Hospital, London 
SW17 0QT 

M R I is firmly es tabl ished as the t echn ique of cho i ce of the 
non- invas ive evalua t ion of d i sorders of the k n e e . In p l aces 
where M R I is wide ly avai lable it has r ep laced a r th rog raphy 
and reduced the indica t ions for d iagnos t i c a r th roscopy . 
Imag ing m a y be per formed us ing conven t iona l 7" - and T2-
weigh ted pu lse sequences but v o l u m e grad ien t e c h o tech
niques reduce examina t ion t imes and i m p r o v e reso lu t ion . 
M R I enables the accura te a s se s smen t of all deg rees of m e n i s 
cal degenera t ion . A n area of h igh s ignal intensi ty ex t end ing 
to an art icular marg in indicates a tear , w h e r e a s in t ramenisca l 
h igh signal indicates degenera t ive c h a n g e . T h e integri ty of 
the crucia te and collateral l igaments m a y b e assessed us ing 
M R I . A tear is d iagnosed w h e n there is fai lure to v i sua l ize 
the l igament on thin con t iguous sec t ions , o r an area of h igh 
signal intensi ty fluid c rosses the l i gamen t on T 2 - w e i g h t e d 
images . In the invest igat ion of d i sorders invo lv ing hya l ine 
cart i lage M R I accurate ly assesses bo th th i ckness and in teg
rity. T h e comple te spec t rum of d i sorders of the k n e e m a y be 
invest igated us ing M R I , but familiari ty wi th n o r m a l va r ian t s 
is essential in order to avoid errors in in terpre ta t ion . A s a 
result of unde rgo ing M R I s o m e pa t ien ts m a y be saved 
surgical in tervent ion whereas o thers m a y b e able to benefi t 
earl ier from opera t ions wh ich are indica ted . 

T h e role o f r a d i o n u c l i d e s in renal i m a g i n g in ch i ldren: 
a rev i ew 
H. Car ty 
X-Ray Department, The Royal Liverpool Children's 
Hospital, Alder Hey, Liverpool LI2 2AP 

W h i l e there is n o w a genera l apprec ia t ion of the differing 
roles of static renal imag ing and funct ional s tudies in adul ts , 
there is still uncer ta in ty , par t icular ly a m o n g paed ia t r i c ians , 
as to the m o s t appropr ia te r ad ionuc l ide i m a g i n g s tudy in 
ch i ld ren wi th renal p r o b l e m s . T h e ind ica t ions for each 
s tudy , its t iming , its advan t ages and d i s advan t ages , are 
r ev i ewed in re la t ion to the c l inical p r o b l e m s of infect ion, 
obs t ruc t ion , d i la ta t ion and t r auma . T h e p lace of rad ionu
c l ide cys tog raphy is d i scussed . T h e role of r ad ionuc l ide 
imag ing in the m a n a g e m e n t of renal d i sease in c h i l d h o o d is 
p resen ted in relat ion to o ther imag ing t echn iques . 

D y n a m i c C T in y o u n g ch i ldren (chest a n d a b d o m e n ) 
B. J. C r e m i n 
Department of Radiology, Red Cross Children's Hospital, 
Rondebosch 7700, Cape Town, South Africa 

Abst rac t not rece ived . 

Notes 
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Ripley Suite 
Renal Studies (9.00-10.15) 

U l t r a s o u n d in paed ia tr i c renal d i sease 
R. d e Bruyn 
Department of Paediatric Radiology, Hospital for Sick 
Children, Great Ormond Street, London WCIN 3JH 

T h e prena ta l u l t r a sound d iagnos i s of congeni ta l u ro logica l 
abnormal i t i e s is n o w well es tabl i shed, wi th an inc idence of 
a p p r o x i m a t e l y 1500 p regnanc i e s na t ional ly . T h e ro le of 
prena ta l u l t r a sound lies in identifying severe ly affected 
fe tuses , and , pe rhaps m o r e impor tan t ly , in identifying fetuses 
r equ i r ing further inves t iga t ion pos tna ta l ly w h i c h w o u l d 
o the rwi se pass unde tec ted . O v e r an 8-year pe r iod 2 8 6 
neona t e s wi th an an tena ta l d i agnos i s of h y d r o n e p h r o s i s h a v e 
b e e n referred to the Hospi ta l for S ick Ch i ld ren . T h e u l t imate 
d i agnos i s has b road ly fallen into six g roups : pe lv i -ure te r ic 
j u n c t i o n obs t ruc t ion , mega-ure te r , ves ico-ure te r ic ref lux, 
mul t i cys t i c k idney , pos te r ior va lves and dup lex sys t ems . 
T h e u l t r asound d iagnos i s is r ev i ewed , toge the r wi th cur ren t 
th ink ing and t rends in pos tna ta l m a n a g e m e n t . 

U l t r a s o u n d d i a g n o s i s o f h o r s e s h o e k i d n e y 
B . Baner jee and I. Bret t 
Department of Diagnostic Radiology, Tameside General 
Hospital, Ashton-under-Lyne, Lancashire 0L6 9RW 

In recen t years , u l t r a sound has rep laced in t r avenous p y e l o -
g r a m ( I V P ) as the p r imary imag ing m e t h o d in several renal 
t ract d i so rde r s . H o w e v e r , severa l congen i t a l ma l fo rma t ions 
of k i d n e y s , inc lud ing h o r s e s h o e k idney , w h i c h are readi ly 
d i a g n o s e d by I V P m a y e v a d e de tec t ion by rou t ine u l t rasonic 
exam i na t i o n . S o n o g r a p h i c d iagnos i s of h o r s e s h o e k idneys 
d e p e n d s on the demons t r a t i on of an i s thmus of renal t i ssue 
s i tuated in front of the grea t vesse l s in the u p p e r a b d o m e n 
c o n n e c t i n g the l o w e r po le s of the k idneys . In a n u m b e r of 
ca ses , the b r idge of renal t i ssue m a y b e rep laced by a f ibrous 
b a n d w h i c h m a y not b e d e m o n s t r a t e d by u l t rasound , o r this 
t i ssue m a y b e m i s d i a g n o s e d as l y m p h nodes or pancrea t i c 
t i ssue . W e repor t u l t rasonic f indings in a ser ies of 11 pa t ien t s 

wi th ho r se shoe k idneys , conf i rmed by I V P examina t ions . In 
seven pa t ien ts i s thmus of renal t issue was demons t r a t ed by 
U S but in all 11 cases , the renal out l ines appeared " inver ted 
t r i angu la r " o r " inver ted py r i fo rm" in shape , instead of nor
ma l ovo id or reniform out l ine . Detec t ion of " inver ted 
t r i angu la r " or " inver ted py r i fo rm" shape of the k idneys 
shou ld ra ise susp ic ion of ho r seshoe k idney . T h e mid- l ine of 
the upper a b d o m e n should then b e met icu lous ly scanned for 
de tec t ion of i s thmus of renal t issue. If nega t ive , I V P should 
b e car r ied out . 

C o n t r a s t c l e a r a n c e : a n e w m e t h o d for the 
m e a s u r e m e n t of g l o m e r u l a r f i l tration rate 
S. C. W . B r o w n and P. H. O 'Re i l l y 
Department of Urology, Stepping Hill Hospital, Stockport, 
Cheshire SK2 7JE 

T h e c lea rance of s tandard iodinated contras t m e d i a can be 
m e a s u r e d du r ing contras t examina t ions us ing an X- ray f luo
r e scence t echn ique . W e present an evalua t ion of this new, 
s imple and potent ia l ly accura te me thod for the m e a s u r e m e n t 
of g l o m e r u l a r fi l tration rate ( G F R ) . T o test accuracy and 
reproducib i l i ty , repeat analysis of 12 s tandard iodine solu
t ions was pe r fo rmed th roughout the s tudy per iod. Iohexol 
c l ea rance w a s c o m p a r e d wi th inulin and T c - D T P A clear
ances us ing bo th classical renal and s ingle injection p l a sma 
c l ea rance m e t h o d s . A n overal l 2 % variat ion in iodine 
concen t ra t ion m e a s u r e m e n t was observed over the work ing 
r ange . T h e classical renal c learances of inulin and iohexol 
c o m p a r e d favourab ly ( / - 0 . 9 9 ; m e a n difference 2.6 ml /min ) . 
S ingle- in jec t ion contras t c lea rance correlated closely wi th 
s ingle- in ject ion " T c m - D T P A c learance ( /=0 .97 : m e a n rat io 
0 .98) , as did a s ing le - sample s ingle- inject ion m e t h o d , the 
s imples t for c l inical purposes ( r=0 .94 , m e a n rat io 1.02). 
Con t ra s t c l ea rance is a s imple and accura te me thod for the 
de t e rmina t ion of G F R . Th i s m a y be per formed a lone or in 
con junc t ion wi th u rography to m a k e a truly funct ional ex 
amina t ion . 
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T h e effect of hydrat ion on the non- ionic i n t r a v e n o u s 
p y e l o g r a m 
D. C. F . L loyd and A. J. Maxwe l l 
Department of Diagnostic Radiology, University Hospital 
of South Manchester, Manchester M20 8LR 

Six ty-one pat ients undergoing in t ravenous u rog raphy wi th 
non- ion ic contrast m e d i u m ( iohexol 350 m g / m l ) w e r e in
c luded in this prospec t ive study des igned to assess the effect 
of hydra t ion on pelvicalyceal d is tens ion and p y e l o g r a m 
densi ty . Pat ients were al located r a n d o m l y to one of t w o 
g roups . T h e first g roup was instructed to t ake n o fluids for 
6 hours pr ior to the examina t ion , the second g r o u p w a s g iven 
no instruct ions regard ing fluid in take, and rece ived 3 0 0 ml of 
water oral ly 5 - 1 0 min before the examina t ion . A b d o m i n a l 
compress ion was not emp loyed . T h e r ad iographs p r o d u c e d 

were assessed by an exper ienced obse rve r (A.J .M.) w h o w a s 
unaware of the state of hydra t ion . N o signif icant d i f ference 
in the degree of pe lv ica lyceal or ureteric d is tens ion w a s d e m 
onst ra ted be tween the two g roups . H o w e v e r , the dens i ty of 
the pye log ram was significantly poore r in the hydra t ed than 
the fluid restr icted g roup (p<0.005) . W e c o n c l u d e that w h e n 
us ing non- ion ic contras t m e d i u m pr ior fluid res t r ic t ion 
remains an impor tant part of the t echn ique . 

T h e mos t a d v a n t a g e o u s t iming of external ureter ic 
c o m p r e s s i o n d u r i n g in travenous u r o g r a p h y 
T. H. H u g h e s and A. Hine 
Department of Radiology, Central Middlesex Hospital, 
Acton Lane, Park Royal, London NW10 7NS 

T h e object ive of this s tudy was to ascer ta in the mos t advan
tageous t iming dur ing an in t ravenous u rog ram, to app ly 
external ureteric compress ion , so as to gain the grea tes t 
ca lyceal d is tens ion. This was a p rospec t ive r a n d o m i z e d trial 
of 60 pat ients , d iv ided into three equa l g roups , h a v i n g 
compress ion appl ied: immedia te ly after injection, at 5 
minu tes and after the 5-minute film had been v i ewed . Pa
tients with the usual exc lus ion cri ter ia for c o m p r e s s i o n w e r e 
not inc luded in the s tudy. A statist ically s ignif icant i m p r o v e 
m e n t in the calyceal d is tens ion occur red w h e n the ureter ic 
compress ion was appl ied at 5 minu te s c o m p a r e d wi th c o m 
press ion appl ied after the 5-minute film had been v i ewed . N o 
improvemen t in dis tension was seen w h e n the c o m p r e s s i o n 
was appl ied immedia te ly after injection. W e r e c o m m e n d 
that, except in pat ients with the usual exc lus ion cr i ter ia , 
external ureteric compress ion should b e appl ied i m m e d i 
ately after the 5-minute film has been taken to ach ieve 
op t imal calyceal dis tension. 

T h e i n t r a v e n o u s u r o g r a m : an a p p r o p r i a t e use of 
r e s o u r c e s ? 
J. A . C l a r k e and J. E. A d a m s 
Department of Diagnostic Radiology, Manchester Royal 
Infirmary and University of Manchester, Manchester M13 
9PT 

T h e d e m a n d for rad io logica l se rv ices con t inues to increase 
and cri t ical analys is of cur ren t rad io log ica l p rac t ice is n e c e s 
sary to ensu re that l imi ted resources are used effect ively. 
Th i s s tudy was des igned to invest igate the use of in t r avenous 
u rography ( I V U ) in a large t each ing hosp i ta l . T h e reques t 
ca rds of 6 4 3 I V U s pe r fo rmed dur ing a 6 -mon th pe r iod were 
r ev i ewed re t rospec t ive ly . Deta i l s c o n c e r n i n g (a) the source 
of referral , (b) cl inical indica t ion for I V U and (c) p r e s e n c e of 
a s ignif icant abnormal i ty on the I V U were abs t rac ted . N o t e 
was a lso m a d e of the n u m b e r of ches t r ad iog raphs reques ted 
wi th the I V U , and any abnormal i ty d e m o n s t r a t e d . R e l e v a n t 
abnormal i t i e s w e r e demons t r a t ed in 1 6 . 5 % of the I V U s ana
lysed. A n I V U is essent ia l in the inves t iga t ion of haema tu r i a , 
loin pa in and k n o w n urothel ial t u m o u r s . Its use is no t a l w a y s 

appropr ia te in o ther cond i t ions inc lud ing p ros ta t i sm, ur inary 
tract infect ions , tes t icular compla in t s and non-spec i f ic ab 
d o m i n a l pa in . It was es t imated that at least 5 4 % of I V U s 
were p robab ly unnecessa ry . If m o r e appropr i a t e u s e of the 
I V U cou ld b e es tab l i shed by imp lemen ta t i on of gu ide l ines 
d r a w n up in con junc t ion wi th cl inical co l l eagues , sav ings of 
£ 3 2 0 0 0 pe r a n n u m could b e ach ieved . H o w e v e r , as a l te rna
t ive inves t iga t ions (u l t rasound , r ad ionuc l ide r e n o g r a m , etc) 
m a y b e requi red , not all these sav ings w o u l d b e rea l ized . 
Ches t r ad iographs were reques ted and pe r fo rmed in 3 0 % of 
the pa t ien t s , bu t a s ignif icant abnorma l i t y w a s p resen t in less 
than 1%. A n addi t iona l sav ing of £ 2 0 0 0 cou ld b e m a d e if the 
prac t ice of pe r fo rming " r o u t i n e " ches t r a d i o g r a p h s wi th 
I V U s w a s a b a n d o n e d . W i t h m o r e se lec t ive and appropr i a t e 
use of I V U s , no t on ly cou ld f inancial s av ings be m a d e , bu t 
e x p o s u r e of pa t ien ts to potent ia l reac t ions to IV cont ras t 
m e d i u m and unnecessa ry ioniz ing radia t ion cou ld b e re
d u c e d . 

T h e role of M R I in the ear ly pos t t r a n s p l a n t k i d n e y 
G. M . Baxte r , G . M c C r e a t h , P. M o r l e y , E. M c G r e g o r and M . 
A k y o l 
Department of Radiology, Southern General Hospital, 
Glasgow G51 and Department of Renal Medicine, 
Western Infirmary, Glasgow Gl I 

T h e search for an accura te imag ing moda l i t y to d i agnose 
renal al lograft re ject ion has intensif ied in recen t yea r s . In 
v i ew of this w e repor t on a recent p rospec t ive s tudy of 2 0 
pa t ien ts (25 cases ) assess ing the role of M R I in the d i agnos i s 
of acu te re ject ion. All pa t ien ts inc luded in this s tudy w e r e 
wi th in 3 m o n t h s of t ransp lan ta t ion and had e i ther p r imary 
non- func t ion or secondary dysfunct ion . Obs t ruc t ion and 
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urinary tract infection had been previous ly exc luded . T w e n t y -
five u l t rasonic scans , 2 0 of them wi th Dopp le r , we re a l so 
pe r fo rmed , and these resul ts c o m p a r e d wi th the M R I find
ings . M R I e x a m i n a t i o n was carr ied out us ing a 0 .15 Tes l a 
res is t ive m a g n e t . Bo th T E 4 0 (T] -we igh ted ) and T E 8 0 (T,-
we igh t ed ) s equences w e r e pe r fo rmed . T h e d i agnos i s of 
acu te renal al lograft reject ion was based on loss of cor t i -
c o m e d u l l a r y different ia t ion and /o r p o o r vascu la r supply . 
T h e final d i a g n o s e s , which inc luded acu te re ject ion, A T N 
and cyc lospo r in toxic i ty , we re b a s e d on a c o m b i n a t i o n of 
c l inical r ev i ew , cyc lospor in levels and h i s to logy . Both M R I 
and u l t r asound correct ly identif ied the d iagnos i s in 7 0 % of 
cases , bu t p re l iminary resul ts sugges t D o p p l e r U S m a y be 
super ior to ei ther . 

A c o m p a r i s o n of r e n o g r a p h y a n d I V U for uro log ica l 
a s s e s s m e n t of sp inal c o r d in jury pat ients 
S. G. C o o k e , * W . El M a s r i , f M . H a d d a w a y , V . C. Pu l l i c ino 
and I. W . M c C a l l 
Departments of Radiology, t Physics and ^Orthopaedics, 
Robert Jones and Agnes Hunt Orthopaedic Hospital, 
Oswestry, Shropshire SY10 7AG 

Geni to -u r ina ry compl i ca t i ons are the pr inc ipal c a u s e of mor 
bidi ty in spinal cord injury pa t ien ts . P reven t ion of these 
compl i ca t i ons wi th p rese rva t ion of renal funct ion is a funda
men ta l goal of m a n a g e m e n t . Th i s requi res r epea ted pat ient 
a s ses smen t , conven t iona l ly us ing u rog raphy to i m a g e the 
renal tract . W e h a v e c o m p a r e d the resul ts of I V U and 
r ad ionuc l ide r enog raphy in the a s se s smen t of 33 pa t ien ts 
wi th spinal cord injury. After initial a s se s smen t by bo th 
m e t h o d s , cases were fo l lowed u p for up to 6 years by 
c o n v e n t i o n a l m e a n s . T h e upper renal t racts were s h o w n by 
bo th m e t h o d s to b e n o r m a l in 18 and a b n o r m a l in e igh t pa 
t ients . Impor tan t abnormal i t i e s (calcul i and d iver t icu la ) 
w e r e d i a g n o s e d by I V U only in six cases . S e v e n pa t ien ts had 
a b n o r m a l r enog raphy but n o r m a l I V U , th ree of w h o m sub 
sequen t ly d e v e l o p e d abnormal i t i e s . N o subsequen t abnor 
mal i ty d e v e l o p e d fo l lowing n o r m a l r e n o g r a m and I V U . W e 
c o n c l u d e that r enog raphy c o m b i n e d wi th k idney , ure ter and 
b l adde r offers a sui table in ter im m e t h o d for the a s s e s s m e n t 
of spinal cord injury pa t ien ts after initial I V U . Th i s has the 
a d v a n t a g e of lower cost and radia t ion bu rden . 

M a g n e t i c r e s o n a n c e i m a g i n g of renal m a s s e s 
J. E. Kaba la , J. B . Penry and D . C h a d w i c k 
Department of Radiodiagnosis, Southmead Hospital, 
Bristol BS10 5NB 

Inves t iga t ion of renal m a s s e s wi th m a g n e t i c r e s o n a n c e 
imag ing ( M R I ) is be ing s tudied. Th i r t een cases h a v e b e e n 
e x a m i n e d to da te : t w o h a m a r t o m a s , o n e t ransi t ional cel l car 
c i n o m a , one renal vein t h rombos i s and n ine renal cell ca rc i 

n o m a s . M R I (coronal : T R 860 m s , T E 26 m s ; t ransverse : T R 
8 6 0 m s , T E 26 m s and T R 1900 m s , T E 30 m s , '1\ 100 ms) 
accura te ly demons t ra t e s the inferior vena cava ( IVC) in all 
ca ses , de l inea t ing the full extent of t h rombus and/or t u m o u r 
invas ion . In pat ients with renal cell ca rc inoma , C T sug
ges ted I V C invasion in four cases . M R I conf i rmed this in 
three (with m o r e acute del ineat ion) ; in the fourth M R I 
s h o w e d the I V C to be compres sed but patent . M R I d e m o n 
strated invasion b e y o n d per inephr ic fat in five cases ; in one 
M R I and C T appear to have overs taged the d isease c o m p a r e d 
wi th surgery . In one other , invo lvement of mul t ip le vertebral 
bod ies w a s not demons t ra ted on C T . In four pat ients M R I , 
in a g r e e m e n t with surgery, showed no invasion beyond 
per inephr ic fat. In one C T had sugges ted poss ib le hepat ic in
vas ion . In conc lus ion , M R I accurate ly stages renal cell car
c i n o m a , especia l ly with respect to vascular and bone in
v o l v e m e n t . It is at least as accura te as C T for assessment of 
local invas ion , render ing C T unnecessary where M R I is 
ava i lab le . 

, 9 T c m - M A G 3 c o m p a r e d to convent iona l radio logica l 
inves t igat ion in paediatr ic renal tract d i sease 
F. E. P i ckwor th and G. C. Vivian 
Department of Nuclear Medicine, Derriford Hospital. 
Plymouth PL6 SDH 

O u r exper i ence of w T c m - m e r c a p t o - a c e t y l - t r i g l y c i n e ( ' w Tc "'-
M A G 3 ) , a new Hippuran subst i tute for renography and 
indirect mic tura t ing cys tography ( i M C U G ) , in the invest iga
t ion of 75 infants and chi ldren wi th renal tract d i sease is 
repor ted . A re t rospect ive analysis of cl inical detai ls and 
rad io log ica l inves t iga t ions was m a d e , c o m p a r i n g 9 T c m -
M A G 3 resul ts wi th those of o ther invest igat ions . S ix ty-one 
pa t ien ts had ul t rasonic scanning , 31 convent iona l M C U G , 

30 in t ravenous u rograms ( IVU) and 27 " T c
m

- D M S A scans . 
Refer ra ls were for: invest igat ion of ur inary tract infect ions 
(UTI ) (39) ; surgical a ssessment (17) ; invest igat ion for an te -
nata l ly d iagnosed renal tract d isease (11) ; mul t ip le congen i 
tal defects (4) ; sc reening a symptomat i c pat ients (2); and loin 
pa in (2) . T w e l v e pa t ien ts had concur ren t " T c ' ^ - D M S A 
scans wi th 6 scarred k idneys , four of which were identified 
on " T c m - M A G 3 pa renchyma l images , and in two differen
tial renal function was reduced by m o r e than 10%. T h e latter 
t w o cri teria, when taken together with reflux as d e m o n 
strated by i M C U G , gave a sensi t ivi ty for renal scarr ing in the 
U T I g roup of 9 2 % and specificity 8 5 % , c o m p a r e d to 5 0 % 
and 8 6 % respect ive ly for u l t rasound a lone . All significant 
les ions identified by ul t rasound and I V U in all g roups were 
a lso identified by " T c m - M A G 3 . " T c m - M A G 3 gave m o r e 
informat ion than any other s ingle imag ing modal i ty , is safe 
and sensi t ive for the invest igat ion of ch i ldhood renal tract 
d i sease and m a y reduce the need for other invest igat ions 
wi th h igher radiat ion doses . 
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Intra luminal b r a c h y t h e r a p y in bronch ia l c a r c i n o m a 
R. Stout , P . V . Barber , P. A . Bur t , B . R. O ' D r i s c o l l and M. 
Not ley 
Departments of Radiotherapy and Thoracic Medicine, The 
Christie Hospital and Holt Radium Institute, and 
Wythenshawe Hospital, Withington, Manchester M20 9BX 

obse rved . In t ra lumina l r ad io the rapy is n o w a s imple , safe 
and effective pal l ia t ive for se lec ted pa t ien t s wi th inoperable 
lung cancer , ach iev ing resul ts c o m p a r a b l e to conven t iona l 
X- ray therapy wi th less morb id i ty . 

External b e a m rad io therapy is the es tab l i shed t rea tment for 
the relief of respiratory s y m p t o m s in pa t ien t s wi th inoper
able non-smal l -ce l l bronchia l c a r c inoma . A l t h o u g h benef i 
cial , it usual ly p roduces a t empora ry oesophag i t i s and per
manen t lung fibrosis. Endobronch i a l b r achy the rapy is at

t ract ive because it can spare the su r round ing n o r m a l t i ssues 
from the early and late effects of radia t ion . It has neve r 
ga ined widespread accep tance b e c a u s e of the s ignif icant 
compl ica t ions associa ted wi th intersti t ial implan ta t ion and 
the long t rea tment t imes and radia t ion p ro tec t ion p r o b l e m s 
inherent in low-dose- ra te in t ra luminal the rapy . T h e deve l 
opmen t of h igh-dose- ra te r emo te af ter loading e q u i p m e n t 
using a min ia ture h igh-act iv i ty source has n o w so lved the 
p rob lems of endobronch ia l i r radiat ion. T r e a t m e n t is g iven to 
pat ients admi t ted for the day , us ing f ibreopt ic b r o n c h o s c o p y 
under local anes thes ia to identify the t u m o u r and pos i t ion the 
in t ra luminal appl icator . A min ia tu re (1.1 m m d i ame te r ) 10 
Ci i r idium source is remote ly despa tched a long the appl ica 
tor us ing the h igh-dose- ra te M i c r o Se lec t ron . 15 G y is 
prescr ibed at 10 m m from the source and t r ea tmen t de l ivered 
in 1 0 - 2 0 min . O u r pilot s tudy of 150 pa t ien ts has d e m o n 
strated that durable pal l ia t ion can be ach ieved w h e n intralu
mina l i rradiat ion is used a lone as the p r i m a r y t rea tment . 
C o u g h improved in a lmos t 6 0 % , b rea th les sness in 7 0 % and 
haemoptys i s in 9 0 % . Re -expans ion of p u l m o n a r y co l l apse 
was obta ined in a lmos t 5 0 % . N o signif icant morb id i ty w a s 

Pelv ic insuff lat ion: a m e t h o d of d i sp lac ing smal l 
b o w e l d u r i n g r a d i o t h e r a p y to the pe lv i s 
A. C. Hind ley and P . H. C o l e 
Department of Radiotherapy, Northampton General 
Hospital, Northampton 

Fai lure to cu re c o m m o n gynaeco log ica l and uro logica l ma 
l ignanc ies is f requent ly d u e t o r ecu r r ence con f ined to the 
pelvis . Increas ing the dose of conven t iona l rad io therapy 
leads to a g rea te r inc idence of smal l b o w e l d a m a g e . W e have 
a t t empted to o v e r c o m e this by in t roduc ing g a s into the 
per i tonea l cavi ty to d i sp lace smal l b o w e l f rom the pelvic 
radia t ion field immed ia t e ly pr ior to r ad io the rapy in five pa
t ients wi th advanced cerv ica l c a r c inoma . T h r e e litres of 
n i t rous ox ide is in t roduced into the pe lv is ove r 3 m i n via an 
implan ted Tenckhof f cannu la , wi th the pa t ien t t i l ted head 
d o w n to force the gas to r ise into the pe lv i s , d i sp lac ing the 
b o w e l d o w n w a r d s . Conven t iona l r ad io the rapy is g iven with 
the pa t ien t on a 15° p o l y s t y r e n e s lope to m a i n t a i n d i sp lace
m e n t . Def la t ion occurs ove r 6 0 - 9 0 m i n u t e s . D i s p l a c e m e n t 
of the b o w e l is a s sessed by w e e k l y s imu la to r f i lms wi th 
ba r ium. R e p r o d u c i b l e d i s p l a c e m e n t of the smal l b o w e l was 
ach ieved wi th m i n i m a l d i scomfor t du r ing the p rocedure . 
Acu t e radia t ion reac t ions w e r e mi ld . O n l y 10 min of 
addi t ional staff t ime w a s requi red per day , wi th n o increase 
in se t t ing-up t ime. D o s i m e t r y is d i scussed . 
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U s e o f a n e l ec tron b e a m for p o s t - m a s t e c t o m y 
r a d i o t h e r a p y : 5 -year f o l l o w - u p o f 5 0 0 cases 
B . J. M a g e e , G. G. R ibe i ro and R. Swinde l l 
Department of Radiotherapy, The Christie Hospital and 
Holt Radium Institute, Withington, Manchester M20 9BX 

F r o m 1982 o n w a r d s , the s tandard m e t h o d of reg iona l rad io
the rapy p o s t - m a s t e c t o m y at this inst i tute has used a s ingle 
e lec t ron field of f ixed ene rgy (8 M e V ) to i r radiate the ches t 
wal l , m a t c h e d to a s ingle m e g a v o l t a g e field (4 or 8 M V ) 
ir radia t ing the noda l areas in the axi l ia and suprac lav icu la r 
fossa. (A separa te paras te rna l field w a s not u sed) . All 5 0 0 
cases t rea ted in 1982 and 1983 with this m e t h o d were 
r ev i ewed ( m e d i a n fo l low-up 59 m o n t h s ) , 4 2 2 referred d i 
rect ly p o s t - m a s t e c t o m y and 7 8 for local r ecu r r ence after 
p r ev ious m a s t e c t o m y . Of these , 4 2 were t rea ted pal l iat i ve ly , 
and 4 5 8 wi th radical intent . In radical ca ses the g iven d o s e 
in bo th fields w a s 4 0 G y in 15 fract ions in 3 w e e k s . At 5 years 
the overa l l survival («=458) w a s 51 % and the local recur
rence ra tes by site and U I C C s tage w e r e as fo l lows: ches t 
wal l : all 1 8 % , S tage I 4 % , S tage II 1 3 % , S tage III 2 6 % , 
recur ren t cases 2 1 % ; axi l lary r ecu r rences : all 2 0 % , S t age I 
4 % , S t age II 1 0 % , S tage III 2 2 % , recur ren t ca ses 3 9 % ; 
suprac lav icu la r r ecur rences : all 9 % . O n l y o n e pat ient of the 
5 0 0 t rea ted had a paras te rna l r ecur rence . La te effects in
c luded te langiec tas ia in the e lec t ron field and a s y m p t o m a t i c 
apical lung f ibrosis in the p h o t o n field. T h e r e w a s no m a t c h 
l ine f ibrosis . 

Stra tegy for the use of h igh ly f o c u s s e d u l t r a s o u n d for 
the n o n - i n v a s i v e des truc t ion o f d e e p sea ted t u m o u r s in 
vivo 
G. R. ter Haar , I. R i v e n s , R. L. C l a r k e and C. R. Hill 
Department of Physics, Institute of Cancer Research, The 
Royal Marsden Hospital, Sutton SM2 5PT 

High ly focussed b e a m s of u l t r a sound of sufficiently h igh in
tensi ty m a y be used for the se lec t ive des t ruc t ion of t i ssue 
v o l u m e s at dep th in t i ssue , w i thou t d a m a g e to ove r ly ing 
r eg ions (ter H a a r et al, 1989) . W e are inves t iga t ing this 
t e chn ique for the non- invas ive t r ea tmen t of d i sc re te l iver and 
b l adde r t u m o u r s . A sys tem has been d e s i g n e d and bui l t that 
enab le s the focus of an u l t rasonic b e a m to b e m o v e d a r o u n d 
any g iven poin t in t i ssue in a con t ro l l ed fashion, and thus to 
des t roy a p rede t e rmined t i ssue v o l u m e . Th i s sys t em has 
been successful ly tes ted bo th in p i g ' s l iver in vitro and in p ig 
th igh m u s c l e in vivo. In p i g ' s th igh, a c u b e of t i ssue 2 c m x 
3 c m x 1 c m lying 7 c m b e l o w the skin surface w a s 

successful ly des t royed. S imul t aneous d iagnost ic u l t rasound 
i m a g i n g a l lows visual izat ion of the d a m a g e d t issue v o l u m e 
in rea l - t ime. T i s sue vo lumes that are el l ipsoid in shape (1.5 
c m x 5 m m ) are d a m a g e d at each focal posi t ion of the b e a m . 
T h e s t ra tegy for d a m a g i n g larger t issue v o l u m e s will be 
d i scussed in te rms of exposu re t imes ( c o m m o n l y 1-20 s) , 
p rox imi ty of adjacent lesions and the p lanning of the pos i 
t ions in wh ich success ive lesions should be p laced , s ince the 
p r e sence of a lesion m a y alter the t issue acoust ic proper t ies 
and thus the exposu re condi t ions for adjacent les ions. 

Reference 
TER HAAR, G . R . , SINNET, D . , RIVENS, I., 1 9 8 9 . High intensity 

focused ultrasound — a surgical technique for the treatment of 
discrete liver tumours. Physics in Medicine and Biology, 34, 
1 7 4 3 - 1 7 5 0 . 

R a d i o t h e r a p y for cerebral o l i g o d e n d r o g l i o m a in 
adu l t s : an analys i s of 98 cases a n d the d o s e - r e p o n s e 
re la t ionsh ip 
J. L i m and M . L. Sut ton 
Department of Radiotherapy, Christie Hospital and Holt 
Radium Institute, Manchester M20 9BX 

Nine ty -e igh t adul ts aged 1 6 - 6 9 years received m e g a v o l t a g e 
crania l i rradiat ion for o l igodendrog l ioma at the Chris t ie 
Hospi ta l b e t w e e n 1 9 6 5 - 8 8 . T h e influence of rad io therapy 
on local control and survival , and the dose - response re la t ion
sh ip , w e r e ana lysed . Pat ient character is t ics (age , sex, cond i 
t ion, m o d e and dura t ion of presenta t ion) , site of d i sease , 
surgical t echn ique , durat ion of delay to radio therapy, and ir
radia t ion t echn ique were examined for prognos t ic signifi
c a n c e . T h e f rac t iona t ion s chedu le e m p l o y e d and the 
Karnofsky Pe r fo rmance (KP) score before start ing radio
therapy were the only factors which inf luenced o u t c o m e . 
After a m e d i a n fo l low-up of 4 8 m o n t h s , the best resul ts were 
ob ta ined in a g roup of 38 pat ients with a K P score of 80 and 
ove r w h o rece ived 37.5—42.5 G y in 1 6 - 1 8 fract ions: in this 
g r o u p , 6 8 % survived 5 years and 3 3 % surv ived 10 years . 
T h e resul ts obta ined for the who le g r o u p were 3 9 % at 5 years 
and 19% at 10 years . The m e d i a n t ime to recur rence after 
rad io therapy was 4 4 m o n t h s and all pat ients w h o s e d isease 
recur red died within 38 mon ths . T h e l i terature was r ev iewed 
and compar i sons with our results a re d i scussed . W e con 
c lude that opt imal ly fract ionated rad io therapy to bra in toler
ance is beneficial as it improved the overal l and re lapse-free 
survival . 
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Visual loss in the irradiated eye — an inc idence s tudy Not6S 
of 42 cases 
S. F. Leung and S. Y. T s ' a o 
Department of Clinical Radiology, Prince of Wales 
Hospital, Shatin, Hong Kong 

For ty - two patients with loca l ly -advanced n a s o p h a r y n g e a l 
ca rc inoma were treated with a rad io therapy plan w h i c h 
involved sacrif icing one of the eyes . T h e g lobe , the opt ic 
nerve and part of the lacrimal g land were inc luded in the h igh 
dose zone . T h e dose- f rac t iona t ion w a s e i ther 6 0 G y / 2 6 
fract ions/6 weeks or 66 G y / 3 3 fract ions/6.5 w e e k s . T h e a c 
tuarial risks of severe visual loss in the i r radiat ion eye at 1 
year, 2 years and 3 years after rad io therapy were 4 % , 1 5 % 
and 3 0 % , respect ively. 

L a n g e r h a n s cell h is t iocytos is ( L C H ) : its m o r b i d i t y 
and mortal i ty 
D. Gil l igan, A. C. Rob inson , H. R. G a t t a m a n e n i and P. 
Morr is Jones 

Department of Paediatric Oncology, Christie Hospital 
and Holt Radium Institute, Withington, Manchester M20 
9BX 

The morbidi ty result ing from L C H and its t r ea tment is 
poor ly defined. W e evaluated o u t c o m e in 59 pa t ien ts t reated 
at the Chris t ie Hospital and Roya l M a n c h e s t e r C h i l d r e n ' s 
Hospital be tween 1944 and 1987. M e d i a n fo l low-up was 76 
mon ths . S ix ty-nine bone lesions were i r radiated in 48 pa
tients and 67 responded . H y p o t h a l a m i c pi tui tary axis irra
diat ion did not reverse d iabe tes ins ip idus (DI) in the four 
pat ients treated. In 7/9 cases t reated, ex t raske le ta l les ions 
responded to local i rradiat ion. The re w a s n o re la t ion be

tween dose and ou tcome . Cy to tox ics w e r e successful in 
arres t ing extraskeleta l pa tho logy in 10/23 pa t ien ts . F ive 
pat ients have residual skeletal deformi ty , t w o had rece ived 
irradiation. All 12 pat ients with DI requi re D D A V P and one 
has g rowth h o r m o n e def ic iency. Pers is tent oral L C H has 
resul ted in dental morbid i ty in one chi ld; ano the r has recur
rent soft t issue d isease in the infra temporal area. Bo th had 
irradiation. N o pat ients with skeletal pa tho logy a lone died; 
10 with extraskele ta l manifes ta t ions s u c c u m b e d to p rog res 
sive d isease , and there was one intercurrent dea th . Overa l l 
5-year survival is 8 0 % . T h r e e pat ients h a v e had successful 
p regnanc ies . N o second ma l ignanc ie s h a v e occu r red . W e 
conc lude : (1) major soft- t issue/skeletal defects are u n c o m 
m o n in long term survivors ; (2) regular e n d o c r i n e a s ses s 
ment is required; (3) op t imal m a n a g e m e n t of ex t raske le ta l 
L C H needs def ining. 

Congress 18 



Ripley Suite 

Liver and Abdominal Studies (2.30-3.45) 

L i v e r t r a n s p l a n t a t i o n : the role o f u l t r a s o u n d 
J. Karan i 
Department ofRadiology, King's College JLospital, 
London SE5 9RS 

O r t h o t o p i c l iver t ransp lan ta t ion is n o w an accep t ed treat
m e n t for end - s t age l iver cel l fai lure. T h e c o m b i n e d p r o 
g r a m m e in K i n g ' s Co l l ege Hosp i ta l and A d d e n b r o o k e ' s 
Hosp i t a l , C a m b r i d g e has n o w carr ied out 6 0 0 t r ansp lan t s . 
R a d i o l o g y has p l a y e d a c ruc ia l par t in the d e v e l o p m e n t of the 
p r o g r a m m e , and in the i m p r o v e d surv iva l ra te ach i eved , 
t h rough its role in j u d i c i o u s pa t ien t se lec t ion , and a l so in 
ear ly de tec t ion and t r ea tmen t of comp l i ca t i ons fo l lowing 
l iver graf t ing. U l t r a sound is impor tan t in a s se s smen t of 
c o m p l i c a t i o n s re la ted to the bi l iary t ract and pe r i -hepa t i c 

co l l ec t ions . T h e opera t ion requ i res a ser ies of c o m p l e x 
vascu l a r a n a s t o m o s e s . Ear ly occ lus ion of these , par t icu la r ly 
of the hepa t i c ar tery , m a y h a v e ca tas t roph ic c l inical c o n s e 
q u e n c e s , wi th graft infarct ion necess i t a t ing re - t ransp lan ta 
t ion. If occu r r ing late, graft seps is and bi l iary leaks or 
s t r ic tures m a y b e the c l inical s eque lae . D o p p l e r u l t r a sound 
therefore p lays an impor t an t ro le in eva lua t ion of c o n t i n u i n g 
vascu la r f low. T o da te , resul ts of u l t r a sound in the d i agnos i s 
of re jec t ion a re d i sappo in t ing . T h e role of u l t r a sound wil l be 
fully exp lo red , ind ica t ing h o w it is in tegra ted in to the overa l l 
r ad io log ica l t r ea tmen t of l iver t ransp lan ta t ion . 

A p r o s p e c t i v e s tudy o f c o l o u r D o p p l e r u l t r a s o u n d a n d 
i so tope i m a g i n g in the de tec t ion of ear ly renal 
t r a n s p l a n t re jec t ion . 
B . J. G. Dal l , G . J. Gi l l en , B . J. R. Junor , J. D . B r i g g s , C. 
M u i r and P. M o r l e y 
Departments of Radiology, Nuclear Medicine and Renal 
Medicine, Western Infirmary, Glasgow Gil 6NT 

A prospec t ive s tudy of 4 6 renal t ransp lan t r ec ip ien t s (211 ex 
amina t ions ) c o m p a r i n g co lou r D o p p l e r u l t r a sound and iso
tope i m a g i n g in the d iagnos i s of acu te t ransp lan t re ject ion 
w a s pe r fo rmed ove r a 5 -mon th pe r iod . Al l pa t ien t s had bo th 
e x a m i n a t i o n s wi th in t w o days of t ransp lan ta t ion and further 
e x a m i n a t i o n s as d ic ta ted by the c l in ica l cou r se . In 19 
pa t ien ts w h o had serial scans , 12 ep i sodes of acu te re ject ion 

w e r e identif ied by definite h is to logical changes on b iopsy . 
Of these 12, 10 were identified as abnormal by a pulsat i l i ty 
index (rat io of peak systolic f low minus m i n i m u m diastol ic 
flow d iv ided by m e a n f low) grea ter than 1.5 and seven out of 
12 were identif ied by iso tope imaging . Four of the five false-
nega t ive i so tope s tudies were probably related to the absence 
of a sat isfactory base l ine s tudy. Dopp le r examina t ion ap 
pea red to b e par t icular ly useful in the early pos t - t ransplant 
pe r iod w h e n the k idney is poor ly perfused, leading to diffi
cul t ies in in terpret ing the i so tope results . In conc lus ion , 
D o p p l e r examina t ion and isotope imag ing are va luable and 
c o m p l e m e n t a r y t echn iques for the detect ion of early compl i 
ca t ions fo l lowing renal t ransplanta t ion. 

C h o l a n g i o g r a p h y in l iver transplantat ion 
P. Ho l l and and E. Morr i s 
Department of Diagnostic Imaging, Queen Elizabeth 
Hospital, Edgbaston, Birmingham 

C h o l a n g i o g r a p h y is an impor tant par t of the pos t -opera t ive 
a s se s smen t of pa t ien ts w h o h a v e unde rgone liver t ransp lan
ta t ion . In our cent re , m o r e than 315 liver t ransplants h a v e 
been pe r fo rmed s ince 1982. W e have rev iewed ove r 2 5 0 of 
these pa t ien t s , assess ing the T- tube cho l ang iog rams , per
cu taneous t ranshepat ic cholangiograms and endoscop ic retro
g rade c h o l a n g i o g r a m s . The normal appea rances of the 
va r ious bi l iary reconst ruct ive p rocedures are d e m o n s t r a t e d . 
S o m e 3 0 % had no bil iary tract eva lua t ion because they died 
soon after the opera t ion . In the remainder , m o r e than 5 5 0 
c h o l a n g i o g r a m s were rev iewed, toge ther wi th any bil iary 
in te rvent iona l p rocedures unde r t aken . T h e c o m m o n e s t 
compl i ca t ions were bil iary leakage (17 .5%) and str icture 
format ion with or wi thout s ignif icant obs t ruc t ion (10 .5%) . 
In m a n y cases , the t w o compl i ca t i ons w e r e related. T- tube 
migra t ion occur red in 2 . 7 % . O t h e r compl i ca t ions , inc luding 
s ludge and s tone format ion , accoun ted for 3 % . Bil iary 
in tervent ional p rocedu re s w e r e pe r fo rmed in a n u m b e r of 
pa t ients , inc lud ing ba l loon di la tat ion of s t r ic tures , bil iary 
d ra inage , debr i s r e m o v a l us ing a ba l loon catheter and stent 
inser t ion. T h e re la t ionsh ip b e t w e e n bil iary tract changes 
seen at c h o l a n g i o g r a p h y fo l lowing t ransplanta t ion and o ther 
pos t -ope ra t ive compl i ca t i ons , par t icular ly hepat ic artery 
occ lus ion , re ject ion and abscess format ion, is d iscussed. 
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Hepat i c vein Dopp ler in the d iagnos i s of a c u t e l iver 
transplant reject ion 
R. A. Cou lden , P. D . Bri t ton, *G. N o b l e - J a m i e s o n and P . 
F a r m an 
Departments of Radiology and *Paediatrics, 
Addenbrooke's Hospital, Cambridge CB2 2QQ 

Dopple r examina t ion of the hepat ic artery and por ta l ve in fol
lowing liver t ransplantat ion is w ide ly desc r ibed . A l t h o u g h 
of great va lue in the d iagnos i s of acu te vascu la r c o m p l i c a 
t ions , it has p layed no part in the de tec t ion of re ject ion. In the 
normal liver, Dopp le r u l t rasound of the hepa t i c ve ins g ives 
a pulsat i le waveform. The re is anecdota l e v i d e n c e that th is 
pulsat i l i ty is lost in liver d i sease . W e h a v e exp lo red the use 
of this observa t ion in the a s sessment of acu te l iver t ransp lan t 
reject ion. Th i r ty - seven l iver t ransplants in 31 pa t ien t s (aged 
1 - 2 0 years) were s tudied for up to four w e e k s after t ransp lan

tat ion. Rout ine u l t rasound and Dopp le r e x a m i n a t i o n s of the 
t ransplanted l iver and hepat ic vessels w e r e pe r fo rmed wi th in 
the first 4 8 hours and then at 2 - 3 day in tervals . T h e r e w e r e 
23 b iopsy-proved reject ion ep i sodes . E i g h t e e n of these w e r e 
correct ly d iagnosed before b iopsy by a reduc t ion in hepa t i c 
vein pulsati l i ty. T h e five missed per iods of re ject ion oc 
curred in pat ients in w h o m the w a v e f o r m w a s a l ready se
verely d a m p e d by per i -opera t ive i s chaemia or p rese rva t ion 
injury. The re were n o cases of p r o v e d re ject ion wi th n o r m a l 
hepat ic vein Dopple r t races. M o s t impor tan t ly , the c h a n g e s 
in pulsat i l i ty m a y p recede cl inical or b iochemica l e v i d e n c e 
of reject ion by up to 36 hours . T h e ear l ier d i agnos i s of 
reject ion enables t rea tment to b e started sooner , i m p r o v i n g 
the possibi l i ty of graft survival . 

d u o d e n a l m u c o s a l d a m a g e , smal l b o w e l pe r fo ra t ions and 
bi l iary s t r ic tures . Fac to r s pos tu la ted in the d e v e l o p m e n t of 
these compl i ca t i ons inc lude i s c h a e m i a i nduced at the initial 
ope ra t ion to p lace the ca the ter , a c h e m i c a l ar ter io l i t i s , and 
direct m u c o s a l i rr i tat ion by the ca the ter . W e p r e s e n t three 
cases of ca the te r mig ra t ion out of the ar tery in to s u r r o u n d i n g 
s t ruc tures , c aused p r e s u m a b l y by a c o m b i n a t i o n of the a b o v e 
factors . W e presen t the rad io log ica l a p p e a r a n c e s of these 
compl i ca t i ons , inc lud ing C T and u l t rasound , and s h o w the 
i m p o r t a n c e of r ad io logy in d i a g n o s i n g these c o m p l i c a t i o n s . 

K n o w y o u r phys ic s a n d avo id a pitfall 
P. Igno tus , F . A . Sandrasag ra , E . J . A d a m and A. E. A . J o s e p h 
Department of Diagnostic Radiology, St George's 
Hospital, London SW17 0QT 

Pos te r io r e c h o e n h a n c e m e n t is r ight ly c o n s i d e r e d to be a 
re l iable ind ica tor of a fluid-fi l led les ion. T h i s is b e c a u s e the 
fluid a t tenua tes the u l t rasound b e a m m u c h less than the 
su r round ing t i ssue , so echoes d e e p to this f luid-fi l led les ion 
are e n h a n c e d . T h i s a p p e a r a n c e m a y a l so b e o b s e r v e d w h e n 
t w o areas of soft t i ssue of m a r k e d l y different a t t enua t ion 
va lues lie s ide by s ide . Fat ty l iver a t t enua tes the l iver m o r e 
than n o r m a l l iver o r soft t i ssue; therefore a me tas t a s i s wi th in 
fatty l iver will s h o w pos te r io r e c h o e n h a n c e m e n t c o m p a r e d 
to the n e i g h b o u r i n g t i ssue . W e s h o w e x a m p l e s of these 
p h e n o m e n a , toge the r wi th s imi la r a p p e a r a n c e s p r o d u c e d by 
in t ra -hepat ic abscesses . W e d i scuss pract ical w a y s of r ecog 
n iz ing this and dif ferent ia t ing the t w o , and d e m o n s t r a t e that 
an unde r s t and ing of phys i c s he lps in the in te rpre ta t ion of 
images and in avo id ing pitfal ls . 

M o r e compl i ca t ions of intra-arter ia l hepat i c per fus ion 
catheters : the radiological a p p e a r a n c e s of per fus ion NotGS 
catheters w h i c h migrated outs ide the hepat i c ar tery 
F. R e g a n and T. T ran 
Department of Radiology, St Mary's Hospital, London W2 
I NY 

Direct infusion of chemothe rapeu t i c agents into the hepa t i c 
arterial sys tem has b e c o m e a popu la r m e t h o d of t r ea tmen t of 
unresectable liver metas ta t ic d i sease . T h e m e t h o d invo lves 
p lac ing a cannula at open opera t ion wi th its t ip wi th in the 
hepat ic artery and its end connec ted to a s u b c u t a n e o u s po r t e 
(Porte Ca th T M ) th rough wh ich direct inject ion of cy to tox ic 
agents can be m a d e . This m e t h o d has b e c o m e an effect ive al
ternat ive to sys temic c h e m o t h e r a p y as it has a lower inci
dence of sys temic side effects than o the r rou tes of a d m i n i 
strat ion, and better pat ient c o m p l i a n c e . H o w e v e r , it is not 
wi thout side effects, both local and sys t emic , s o m e of w h i c h 
are potent ia l ly l i fe- threatening. S ide effects a l ready de 
scr ibed include a chemica l ly induced hepat i t i s , gas t r ic and 
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P e r f l u o r o o c t y l b r o m i d e ( P F O B ) as a c o n t r a s t a g e n t for 
l iver a n d sp leen e n h a n c e m e n t in c o m p u t e d 
t o m o g r a p h y 
D . O ' C o n n e l l , M . B e h a n , D . C a r n e y and R. M a t t r e y 
Department of Radiology, Mater Misericordiae Hospital, 
Dublin 7 

inc i s ions w e r e mi s sed , despi te recogni t ion of an absent 
u te rus . O l d scars w e r e m i s s e d m o r e frequently than recent 
scars . T h e resul ts r e - emphas i ze that accura te cl inical deta i l s , 
inc lud ing those of p rev ious surgery, are necessary w h e n 
in terpre t ing a b d o m i n a l C T . 

Pe r f luo rooc ty lb romide ( P F O B ) 1 0 0 % e m u l s i o n is a r ad io -
o p a q u e f luorocarbon w h i c h is taken up by the l iver and 
sp leen w h e n g iven in t ravenous ly . A trial of P F O B w a s 
car r ied out on 18 pa t ien t s wi th m a l i g n a n c y and dis tal m e t a s 
tases , us ing dose s r ang ing from 0.5 g /kg to 3.0 g /kg. E n 
h a n c e m e n t of l iver up to 29 H U , sp leen u p to 318 H U and 
b lood poo l up to 55 H U w a s ach ieved , us ing 96 k V . E x c e p t 
for r im e n h a n c e m e n t in t w o c a s e s , the re w a s n o de t ec t ab l e 
e n h a n c e m e n t of p r imary or metas ta t i c t u m o u r s . P F O B 
increased the visibi l i ty of l iver me ta s t a se s and r evea led 
smal l e r me ta s t a se s less than 1 c m in d i ame te r not v is ib le 
pr ior to cont ras t inject ion. Scans t aken at 24 hou r s after 
con t ras t m e d i u m s h o w e d i m p r o v e d def in i t ion o f m e t a s t a s e s 
bu t b ecause e n h a n c e m e n t of ve ins w a s absent , in te rpre ta t ion 
w a s m o r e difficult . A rap id fall in b l o o d poo l e n h a n c e m e n t 
w a s a t t r ibuted to s t rong sp len ic seques t ra t ion of e m u l s i o n 
fo l lowing infusion of cont ras t . P F O B is a s ignif icant im
p r o v e m e n t on ex i s t ing cont ras t m e d i a , b e c a u s e it g i v e s m o r e 
p r o l o n g e d b lood poo l e n h a n c e m e n t , and is se lec t ive ly t aken 
u p by the l iver and sp leen . 

T h e recogn i t i on of a b d o m i n a l s cars at c o m p u t e d 
t o m o g r a p h y 
J. M . S o m e r s , M . Dea l , * S . G. Pol la rd and A . K. D i x o n 
Departments of Radiology and *Surgery, Addenbrooke's 
Hospital and University of Cambridge, Qambridge CB2 
2QQ 

A c c u r a t e k n o w l e d g e abou t p r e v i o u s surg ica l p r o c e d u r e s is 
of p a r a m o u n t i m p o r t a n c e w h e n repor t ing c o m p u t e d t o m o 
graph ic (CT) s tudies of the a b d o m e n . Sad ly , the refer r ing 
c l in ic ian does not a l w a y s p r o v i d e this in fo rmat ion a long 
wi th the c l inical de ta i l s . It m i g h t b e a rgued that careful 
scru t iny of the i m a g e s shou ld revea l scars in the an te r io r 
a b d o m i n a l wal l and o ther effects of su rgery . T o test this 
hypo thes i s , w e h a v e s tudied 50 c o n s e c u t i v e pa t ien t s under 
go ing C T of the a b d o m e n and pe lv i s . T h e rad io log is t 
pe r fo rming the C T s tudy e x a m i n e d the p a t i e n t ' s a b d o m e n 
for scars and es tab l i shed the na ture of any p rev ious su rgery 
by d i scuss ion wi th the pat ient . A s e c o n d rad io logis t , w h o 
w a s u n a w a r e of the p a t i e n t ' s c l inical de ta i l s , r e v i e w e d the 
C T i m a g e s at the c o n s o l e and p red ic ted w h e t h e r there had 
b e e n any p rev ious surgery . T h e s e p red ic t ions p r o v e d inac
cura te ; only 6 0 % of scars w e r e r ecogn ized . A l t h o u g h the 
a b s e n c e of ma jo r o rgans w a s re l iably repor ted , even large 
p a r a m e d i a n scars w e r e m i s s e d . M o s t of the P fannens t i e l ' s 

P e r c u t a n e o u s g a s t r o s t o m y in ch i ldren 
S. Pe t e r son and D . J. W e s t 
Department of Radiology, City General Hospital, 
Newcastle under Lyme ST4 6QG 

P e r c u t a n e o u s gas t ros tomy is n o w an accepted a l ternat ive to 
surg ica l ga s t ro s tomy . O u r exper ience with pe rcu taneous 
ga s t ro s tomy in adul ts , in w h o m w e found it a s imple , 
effect ive, safe and wel l to lera ted p rocedure , led us to exp lore 
its v a l u e in ch i ld ren wi th var ious nutr i t ional p r o b l e m s . W e 
h a v e used the t echn ique n o w on six ch i ldren , five wi th cyst ic 
f ibrosis and one wi th p r e s u m e d Behce t s d i sease . Al l p roce 
du re s w e r e pe r fo rmed under local anaes thes ia and intra
v e n o u s seda t ion . T h e day before , a cup of ba r ium w a s g iven 
to out l ine the co lon . B u s c o p a n 2 0 m g IV w a s given to 
pa ra ly se the s tomach . T h e s tomach was inflated wi th air 
e i ther v ia an e n d o s c o p e or N G tube . T h e s tomach was fixed 
to the anter ior a b d o m i n a l wal l us ing one T-fastener. Direct 
p u n c t u r e of the anter ior gastr ic wal l wi th a Seld inger need le 
w a s fo l lowed by gu ide -wi re inser t ion and di la tat ion to 
accep t a th in-wal l catheter , e.g. Freka , which was left in the 
s t o m a c h or d i rec ted into the p rox imal j e junum. T h e p r o c e 
dure has b e e n wel l to lera ted by all the chi ldren and there h a v e 
b e e n no compl i ca t ions . Drama t i c improvemen t s on the 
cent i le w e i g h t char t s h a v e been recorded . W e conc lude that 
p e r c u t a n e o u s gas t ros tomy is a safe technique which can 
s ignif icant ly i m p r o v e nutr i t ion in chi ldren wi th G I d i sorders 
l ike cys t ic f ibrosis . 

A b d o m i n a l C T s c a n n i n g in A I D S 
P. C. R o w l a n d s , M . McCar ty and K. P. Gil l 
Department of Radiology, St Mary's Hospital, London W2 
1NY 

A b d o m i n a l C T scans were carr ied out in 35 pa t i en t s wi th 
A I D S . T w e n t y scans ( 5 7 % ) were abno rma l . Severa l pat
te rns of abnormal i ty were no ted . Mesenteric!para-aortic 
lymphadenopathy: this w a s usual ly a resul t of l y m p h o m a or 
a typical mycobac te r i a l infect ion; occas iona l ly the appear 
ance resul ts f rom K a p o s i ' s s a rcoma; focal liver lesions: 
these w e r e aga in a resul t of mycobac t e r i a l infect ion or lym
p h o m a ; biliary abnormalities, o w i n g to c ryptospor id ia l in
fil tration. U l t r a sound examina t i ons and b iops ies were per
fo rmed in the major i ty of pa t ien ts . Corre la t ion wi th C T 
f indings is p re sen ted . 
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Vascular Ultrasound Studies ( 4.15-5.30) 

C o l o u r flow i m a g i n g pr inc ip les 
G. Thirsk 
ALL UK Limited, Arden Press House, Letchworth SG6 
ILH 

T h e visual izat ion of b lood flow us ing co lou r f low i m a g i n g 
sys tems m a y p rov ide useful d iagnos t i c in format ion that 
canno t be acqui red as easi ly by o the r t e chn iques . H o w e v e r , 
in order to m a k e best use of this d iagnos t i c in format ion , it is 
necessary to cons ide r the fundamenta l p r inc ip les of the 
t echn ique and its l imi ta t ions . C o l o u r f low i m a g i n g s y s t e m s 
util ize a pu lsed Dopp le r t echn ique to d e t e r m i n e the ve loc i ty 
of f low, and are therefore subject to the s a m e l imi ta t ions . 
Pulse pa i r co-var iance es t imat ion is used to ana ly se the 
Dopp le r s ignal , ra ther than the s lower F F T ana lys i s , b e c a u s e 
of the large n u m b e r of ve loc i ty de t e rmina t i ons r equ i red in 
the cons t ruc t ion of a co lour f low i m a g e . Th i s m e t h o d , w h i c h 
es t imates ins tan taneous m e a n ve loc i ty , va r i ance of the m e a n 
and the di rec t ion of f low, in t roduces add i t iona l l imi ta t ions . 
Shades of red and b lue are used to c o d e for the f low d i rec t ion 
towards or a w a y from the t ransducer , r e spec t ive ly . Inc reas 
ing veloci t ies are c o d e d as increas ing intensi ty of c o l o u r and 
the var iance of the m e a n ve loc i ty e s t ima te , w h i c h r ep resen t s 
flow d is turbance , is c o d e d by m i x i n g g reen in to the co lou r 
spec t rum. 

C o l o u r D o p p l e r e v a l u a t i o n of pros the t i c c a r d i a c va lve 
funct ion after exerc i s e 
C. J. O c c l e s h a w , S. T e n n a n t , A . H a m p s h a w and D . R. Na ik 
Department of Radiology, Northern General Hospital, 
Sheffield S5 7AU 

Ear ly p ros the t ic va lve dys func t ion can b e d i a g n o s e d by 
D o p p l e r e c h o c a r d i o g r a p h y . T h e sensi t iv i ty of th is t echn ique 
is inc reased by pe r fo rming s tud ies after exe rc i se , yet there 
are few s tudies a s sess ing the res idua l g rad ien t s ac ross nor
ma l p ros the t i c va lves in this s i tuat ion. In a p r o s p e c t i v e study 
w e h a v e car r ied out c o l o u r D o p p l e r e x a m i n a t i o n s in the pos t 
ope ra t i ve pe r iod on pa t ien t s u n d e r g o i n g v a l v e r ep lacemen t . 
A var ie ty of aor t ic and mi t ra l p ros theses w e r e s tud ied , bo th 
before and after exerc i se . E igh ty - s ix va lves w e r e s tud ied in 
al l , and the e x a m i n a t i o n t e c h n i q u e is de sc r ibed . Res idua l 
g rad ien t s vary wi th the type of va lve used and f igures for 
va r ious types of p ros thes i s are p r e sen t ed . O n e p rev ious 
s tudy has found s ignif icant inc reases in p r e s su re grad ien ts 
ac ross mi t ra l p ros the t ic va lves wi th exe rc i se bu t w e h a v e 
found n o s ignif icant c h a n g e in res idual g rad ien t o r p e a k flow 
veloc i ty for any o n e of the types of p ros thes i s s tud ied , in 
e i ther aor t ic or mi t ra l pos i t ion . A n y s ignif icant obse rved 
increase in these va lues on exe rc i se a l m o s t cer ta in ly repre 
sents t rue dys func t ion of the p ros thes i s . 

Notes 
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Ripley Suite 

P r o g r e s s of t reated d e e p v e n o u s t h r o m b o s e s : 
eva lua t ion w i t h c o l o u r D o p p l e r u l t r a s o u n d 
G. M . Bax te r , P. Duffy and S. M a c K e c h n i e 
Department of Radiology, Western Infirmary, Glasgow 
Gil 

D u p l e x s c a n n i n g a n d non- invas ive i m p e d a n c e ana lys i s 
to detect the "at-r isk" femoro-dis ta l graft 
A. M . Jones , M . G. Wya t t , G. Har tnel l and M . Hor rocks 
Department of Radiodiagnosis and Vascular Studies Unit. 
Bristol Royal Infirmary, Bristol BS2 8HW 

C o l o u r D o p p l e r u l t r a sound has recent ly b e e n s h o w n to b e an 
accura te i m a g i n g moda l i t y in the d iagnos i s of l o w e r - l i m b 
v e n o u s occ lus ive d i sease . Be ing a safe and n o n - i n v a s i v e 
t e chn ique it affords the po ten t ia l a d v a n t a g e of m o n i t o r i n g 
pa t ien t r e s p o n s e to t rea tment . Twen ty - f i ve pa t ien t s wi th 
l ower - l imb v e n o u s t h r o m b o s i s , d i a g n o s e d bo th on v e n o g r a 
phy and co lou r D o p p l e r e x a m i n a t i o n , w e r e r e - s c a n n e d at 
in tervals of 1, 3 , and 6 m o n t h s . F l o w charac te r i s t i cs bo th 
s p o n t a n e o u s and a u g m e n t e d wi th dis ta l c o m p r e s s i o n , w e r e 
obse rved . In t ra lumina l echogen ic i t y , par t ia l r ecana l i sa t ion 
of t h r o m b u s , ve in dis tensibi l i ty and col la tera l c i rcu la t ion 
were a l so assessed . T h e re la t ionsh ip of these f indings to the 
t r ea tmen t t ime w a s no ted . Pos t -ph leb i t i c c h a n g e s , w h i c h are 
d i scussed , a p p e a r e d to pers is t in the vast major i ty of cases . 
A w a r e n e s s of these c h a n g e s m a y h e l p avo id m i s d i a g n o s i n g 
ch ron ic pos t -ph leb i t i c c h a n g e as acu te d e e p v e n o u s t h r o m 
bos i s . 

Dextr ic i ty a n d c a r o t i d p l a q u e les ion 
P. C. N j e m a n z e , * W . M . M c K i n n e y , * W . G. Fer re l l , * G . 
E v a n s and * C . T a y l o r 
Non-Invasive Flow Laboratory, Chidicon Medical Center, 
PO Box 302 Owerri, Imo State, Nigeria and ^Department 
of Neurology, Department of Health Sciences, Bowman 
Gray School of Medicine, Winston-Salem, 27103 NC, 
USA 

Compute r - a s s i s t ed i m p e d a n c e analysis is a new techn ique , 
w h i c h m a y he lp identify "a t - r i sk" femoro-dis ta l grafts pr ior 
to fai lure. Pulsa t i le p ressure and flow wi th in the graft are 
de t e rmined non- invas ive ly . Transfe r analysis is pe r fo rmed 
on the pa i red pressure / f low signals and an i m p e d a n c e score 
der ived . Fifty pat ients wi th funct ioning, non- reve r sed fem
oro-dis ta l vein grafts were s tudied. Each graft w a s assessed 
us ing dup lex scann ing , i m p e d a n c e analys is and intra-arterial 
digi tal subt rac t ion a r te r iography. Grafts were def ined as "a t -
r i sk" (22) or control (28) , dependen t upon ar te r iographic 
e v i d e n c e of graft or run-off s tenoses over 5 0 % . Dup lex 
s cann ing successful ly predic ted all seven p r o x i m a l / m i d -

graft s tenoses , bu t only four of 16 distal graft /run-off les ions . 
I m p e d a n c e scores were signif icantly increased in the "a t -
r i sk" grafts (0 .58 + [0 .43 -0 .72 ]* ) , w h e n c o m p a r e d wi th the 
cont ro l grafts (0 .34 + [0 .30 -0 .38 ]* ) . A n i m p e d a n c e score of 
ove r 0 .45 w a s able to predic t s tenoses over 5 0 % with a 
sensi t ivi ty , specifici ty and pred ic t ive va lue of 8 7 % , 9 6 % and 
9 3 % respec t ive ly . Duplex scann ing is an excel lent tech
n ique for the de tec t ion of proximal /mid-graf t s tenoses . W h e n 
the s tenosis is at, or be low, the level of the k n e e , i m p e d a n c e 
s tudies h a v e the advan tage . These resul ts are reproduc ib le 
and s h o w that the non- invas ive m e a s u r e m e n t of l imb imped
ance has a role in the detect ion of "a t - r i sk" femoro-dis ta l 
grafts . 

* M e a n s + 9 5 % confidence intervals, p<0 .001 M a n n - W h i t n e y 
f / t e s t 

T h e re la t ionsh ip of h a n d e d n e s s to the s ize and spread of 
ca ro t id p l a q u e les ions w a s eva lua ted us ing B - m o d e rea l 
t ime u l t r a sound s tudies in 8 0 pa t ien ts . E igh t w e r e left-
h a n d e d and 7 2 w e r e r igh t -handed . M o s t le f t -handers ( 7 5 % ) 
had m o r e carot id p l a q u e les ion in the left ca ro t id a r te r ies , 
m o s t r igh t -handers ( 7 5 % ) in the r ight . T h e o d d s of h a v i n g 
m o r e p l a q u e on the s ide ipsi la teral to h a n d e d n e s s w e r e m o r e 
than n ine t imes grea te r than the o d d s of h a v i n g m o r e p l a q u e 
les ion on the oppos i t e s ide (p=0 .001) ; after con t ro l l ing for 
age , sex, r ace , hype r t ens ion and s m o k i n g . T h e resu l t s are 
d i scussed wi th re fe rence to c h a n g e s in cerebra l b l o o d f low. 
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Vascular ultrasound studies 

T h e va lue of c o m b i n e d v e n o g r a p h y : c o m p a r i s o n w i t h 
contrast v e n o g r a p h y 
B. Caner , M . O z m e n , A . Dincer , O . K a p u c u , S. N a l d o k e n , G. 
Erbengi and C. F . Bekd ik 
Radiology and Nuclear Medicine Departments, Hacettepe 
University, School of Medicine, Ankara 06100, Turkey 

This s tudy was pe r fo rmed to va l ida te the c o m b i n e d s tudy of 
f low radionucl ide venography ( F R V ) wi th subsequen t " T c m 

R B C blood poo l venog raphy ( B R V ) for the de tec t ion of d e e p 
vein th rombos i s ( D V T ) . F R V w a s p e r f o r m e d by us ing three 
separate doses of large " T c m 0 4 - bo lus ( 6 - 1 0 ml ) inject ion. 
F ind ings of 32 pat ients wi th suspec ted D V T of l o w e r ex 
t remit ies (n = 52) w e r e c o m p a r e d wi th those of c o r r e s p o n d 
ing contras t venog raphy ( C V ) se rv ing as a re fe rence m e t h o d . 
O u r f indings were as fo l lows: 

Vein 

CV and FRV CV and BRV CV and FRV + 
BRV 

Vein Agree Disagree Agree Disagree Agree Disagree 

Iliac 98% 2% 98% 2% 98% 2% 
Femoral 96% 4% 71% 29% 96% 4% 
Calf 67% 33% 60% 40% 73% 27% 

In 7 .6% ext remi t ies , col la tera ls no t d e m o n s t r a t e d by C V 
were seen by only F R V . A l t h o u g h r ad ionuc l ides w e r e 
injected into a relat ively large v o l u m e , all the calf ve ins 
could not b e filled even w h e n they w e r e c o m p l e t e l y pa ten t . 
Conc lus ions : (1) a l though a c o m b i n e d s tudy of F R V wi th 
B R V improved the d iagnost ic va lue of r ad ionuc l ide v e n o g r a 
phy for the de tec t ion of D V T in calf ve ins , C V is a m a i n s t a y 
in this region unless it is con t ra ind ica ted , and (2) C V can b e 
replaced by F R V wi thout c o m b i n a t i o n wi th B R V for the 
detect ion of D V T in femoral and il iac ve ins . 

T h e use of d u p l e x d e r i v e d h y p e r a e m i c f low to de tec t 
f emoro-d i s ta l graft re la ted s t e n o s e s 
J. E . Kaba la , M . G. W y a t t , G . Har tne l l and M . H o r r o c k s 
Department of Radiodiagnosis and Vascular Studies Unit, 
Bristol Royal Infirmary, Bristol BS2 8HW 

T h e ident i f icat ion of " a t - r i sk" femoro-d i s ta l grafts has b e e n 
inves t iga ted in 4 0 pa t ien t s us ing d u p l e x de r ived v o l u m e 
f low. T w o h y p e r a e m i c s t ress tests (I: an occ lus ive cuff 50 
m m H g a b o v e sys to l ic p res su re for 2 m i n u t e s ; II: ac t ive 
ank le f lexion for 2 m inu t e s ) w e r e a s ses sed and the resul ts 
exp res sed as the m e a n p e r c e n t a g e r ise f rom the res t ing va lue 
+ 9 5 % conf idence in terval . Graf ts w e r e def ined as " a t - r i sk" 
or con t ro l , d e p e n d i n g on the p r e s e n c e or a b s e n c e of graft o r 
run-off s t enoses grea te r than 5 0 % fo l lowing intra-ar ter ia l 
d igi ta l sub t rac t ion a r t e r iography . 

Controls "At-risk" 

Number of patients 22 18 
Mean resting flow (Q) 122 + ( 8 7 - 5 7 ) 161 +(115-207) 
Test I (% rise Q) 647 +(343-950) 169 + (85-253)** 

Test II (% rise Q) 434 + (51-816) 149 + ( 6 0 - 2 3 8 ) * 

W h e r e a s res t ing f lows w e r e s imi lar , the re w a s a s ignif icant 
d i f ference b e t w e e n the g r o u p s fo l lowing bo th h y p e r a e m i c 
tests . A h y p e r a e m i c flow inc rease of g rea te r t han 2 0 0 % w a s 
able to p red ic t "a t - r i sk" grafts wi th a sens i t iv i ty and specif ic
ity of 100%) and 7 8 % for T e s t I and 5 3 % and 5 3 % for Tes t II 
r espec t ive ly . T h e s e resul ts s h o w that dup l ex de r ived v o l u m e 
f lows are on ly p red ic t ive of " a t - r i sk" grafts fo l lowing the use 
of a h y p e r a e m i c test . T h e 2 - m i n u t e cuff h y p e r a e m i c test is 
super io r to ac t ive ank le f lexion; it is s i m p l e to app ly and can 
he lp to identify "a t - r i sk" grafts be fo re they fail. 

*p < 0 .05 ; **p < 0 .001 ( M a n n - W h i t n e y U tes t ) . 

Notes 
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Bramham Suite 
Radioisotope Diagnosis and Therapy in Oncology (9.00-10.15) 

P E T in o n c o l o g y 
T. Jones and * C . B . W i l s o n 
MRC Cyclotron Unit and ^Department of Clinical 
Oncology, Hammersmith Hospital, Du Cat^e Road, 
London W12 OHS 

C u r r e n t pos i t ron emis s ion T o m o g r a p h i c ( P E T ) scanner s 
p r o v i d e in prac t ice a voxe l spat ial r eso lu t ion of a p p r o x i 
m a t e l y 8 m m F W H M wi th in a 10.5 c m sec t ion t h rough the 
b o d y . T h e r eco rded t o m o g r a p h i c da ta can b e co r rec t ed for 
t i ssue a t t enua t ion to p r o v i d e quan t i t a t ive va lues of r eg iona l 
t i ssue concen t ra t ions of pos i t ron-emi t t ing rad ionuc l ides . T h e 
use of this spat ia l and quan t i t a t ive accu racy to fol low the 
u p t a k e and t i m e cou r se of t racer m o l e c u l e s , l abe l led wi th 
pos i t ron emi t t e r s such as o x y g e n - 1 5 , c a r b o n - 1 1 and f luor ine-
18, a l lows ent i t ies of reg iona l t i s sue p h y s i o l o g y , b i o c h e m i s 
try, p h a r m o k i n e t i c s and ta rge t ing to b e m e a s u r e d . T h i s p a p e r 
r e v i e w s the c l inical onco log i ca l r e sea rch s tudies cur ren t ly 
b e i n g u n d e r t a k e n in te rna t iona l ly wi th P E T . T h e s e inc lude 
m e a s u r e m e n t s of t umour ; b lood flow ( H 2

1 5 0 , ene rgy m e t a b o 
l ism ( 1 5 0 2 and 1 8 F D G ) , pro te in syn thes i s ( " C - m e t h i o n i n e ) , 
pro l i fera t ion ( " C - t h y m i d i n e ) , d rug depos i t i on ( l 8 F - u r a c i l , 
1 8 F - m i s o n i d a z o l e , " C - B C N U ) , r e c e p t o r a c t i v i t y ( 1 8 F -
oestrodiol and 1 'C-raclopr ide) , ant ibody targeting ( l 2 4 I - M C A ) . 

S t r o n t i u m - 8 9 t h e r a p y 
A. H . L a i n g 
Department of Radiotherapy and Oncology, Churchill 
Hospital, Headington, Oxford 0X3 7Lf 

S t r o n t i u m - 8 9 is a pu re be ta -emi t t e r ( m a x i m u m be ta ene rgy 
1.4 M e V ) wi th a half-l ife of 51 d a y s . It loca l izes p re fe ren
t ial ly adjacent to metas ta t ic depos i t s , be ing re ta ined at these 
s i tes m u c h longer than in n o r m a l b o n e . A n u m b e r of s tud ies 
h a v e assessed its potent ia l to con t ro l pa in in skele ta l m e t a s 
tases . T h e major i ty of pa t ien ts had c a r c i n o m a of the p ros ta te 
and had failed conven t iona l the rap ies . A s s e s s m e n t w a s 
m a d e at 12 w e e k s by a scor ing sys t em tak ing in to accoun t 
genera l cond i t i on , mobi l i ty , ana lges ics r equ i red and level of 
pa in . In the Bri t ish s tudy an a t t empt w a s m a d e to ob ta in a 
d o s e r e s p o n s e but n o addi t iona l benef i t w a s seen wi th d o s e s 
la rger than 1.5 M B q / k g . A total of 131 pa t ien t s w e r e en te red 
in to this s tudy: 7 5 % s h o w e d i m p r o v e m e n t ( 2 1 % d r a m a t i c , 

3 2 % substant ia l and 21 % s o m e improvemen t ) . Benefi t was 
ob ta ined in 1 0 - 2 0 days and lasted for 6 m o n t h s on average . 
T h e r e w a s a sugges t ion that pat ients wi th fewer me tas ta ses 
d o bet ter , bu t pa t ien ts obta ined benefi t even wi th very 
ex tens ive d i sease . Apar t from a few cases , in wh ich a flare 
of pa in w a s exper i enced short ly after injection, the only 
toxic i ty w a s b o n e m a r r o w depress ion . Repea t doses of 8 9 S r 
can b e admin i s t e red wi th further pain relief. It is poss ib le to 
g ive 8 9 S r after failure of hemi -body irradiation. R a n d o m i z e d 
s tudies are be ing under t aken c o m p a r i n g 8 9 S r wi th external 
r ad io the rapy , bo th l imited-field and h e m i - b o d y . 

D o s e - r e s p o n s e s tudy on thyrotox ic pat ients u n d e r g o i n g 
P E T a n d rad io iod ine therapy 
M . A . F lower , A . Al -Saad i , V . R. M c C r e a d y , C. L. H a r m e r , 
B . Prat t , B . Cron in , J. M u n d y and R. J. Ott 
Departments of Physics, Nuclear Medicine and 
Radiotherapy, The Royal Marsden Hospital, Sutton SM2 
5PT 

W i t h the a c k n o w l e d g e d p r o b l e m s in assess ing thyroid m a s s 
and h e n c e rad ia t ion dose , our pol icy has been to g ive 75 M B q 
' " I at 6 -mon th ly intervals to pat ients wi th G r a v e s ' d i sease 
until they b e c o m e eu thyro id . Recen t ly 35 pat ients h a v e had 
thei r func t ioning thyroid m a s s de te rmined from a 1 2 4 I P E T 
scan , and the radia t ion dose to the thyroid has been ca lcu
la ted. T h e cl inical r esponse of these 35 pat ients has been 
assessed at 6 -month ly intervals . T h e resul ts s h o w that 
pa t ien t s w h o rece ive a low dose (<20 G y ) at their first 
t r ea tmen t h a v e a h igh probabi l i ty ( 6 4 % ) of still be ing toxic 
at 18 m o n t h s , i ndependen t of the n u m b e r of extra t rea tments . 
In cont ras t , pa t ien ts w h o receive h igher doses ( > 4 0 G y ) at 
the i r first t r ea tmen t have a h igh probabi l i ty ( 9 0 % ) of control 
at 18 m o n t h s . A dose of over 4 0 G y needs to b e de l ivered to 
m i n i m i z e the chances of r emain ing toxic after a s ingle 
t r ea tmen t wi th rad io iod ine . A dose of over 6 0 G y involves 
a 4 0 % probabi l i ty of b e c o m i n g hypothyro id . In future, a 
P E T t racer s tudy will b e per formed pr ior to rad io iod ine 
the rapy to enab l e a prescr ibed thyroid dose of 50 G y to be 
d e l i v e r e d to pa t ien t s wi th G r a v e s ' d i sease . Fur the r B I I 
t he rapy wil l only b e cons idered if pat ients are still toxic at 12 
m o n t h s . 
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Early exper i ences us ing " T c m - M I B I for S P E C T 
i m a g i n g of the i schaemic m y o c a r d i u m pre - a n d post -
ang iop las ty 
C. D . Col l ins , D . J. Dowset t , D . Sugrue and J. T . Enn i s 
Department of Nuclear Medicine, Mater Misericordiae 
Hospital, Eccles Street, Dublin 7 

C o m b i n e d exerc i se E C G a n d tha l l ium s tress tes t ing in 
s u s p e c t e d c o r o n a r y ar tery d i sease 
C. S. R o m a n i u k and M . R. R e e s 
Departments of Radiology and Nuclear Imaging, 
Killingbeck Regional Cardiothoracic Centre, Leeds LSI4 
6UQ 

Methoxy i sobu ty l isonitri le (MIBI ) , a l ipophi l ic c o m p o u n d , 
is b e c o m i n g the preferred agent for myocard ia l imag ing . T h e 
sensi t ivi ty of 9 l , T c m - M I B I for de tec t ing regional perfus ion 
defects in pat ients with k n o w n coronary ar tery s tenosis w a s 
invest igated by select ing 2 0 pat ients w h o had s tenoses of 
va ry ing severi ty in the r ight coronary , left c i rcumflex and left 
anter ior descend ing arter ies . T h e a im was to d e m o n s t r a t e 

the improvemen t in myocard ia l perfusion fo l lowing 
angioplas ty . All pat ients were e x a m i n e d us ing " T c m - M I B I 
before and after angioplas ty and the resul ts cor re la ted wi th 
c ine-angiography and the clinical status of the pat ient . Var ious 
techniques were explored to obtain o p t i m u m i m a g e qual i ty . 
These included: (1) 180° or 360° rotat ion, (2) p repara t ion and 
label l ing of agent , (3) prepara t ion of pa t ient for s tress/rest 
protocol and (4) image display. G o o d cor re la t ion was 
present be tween c ine-ang iography and " T c m - M I B I . It is of 
par t icular use in those cases where differentiat ion of m y o c a r 
dial i schaemia from other causes of re t ros ternal ches t pa in is 
difficult. It also a l lows p rompt d iagnos i s of ear ly re -s tenos is 
wi thout resor t ing to immedia te ang iography . T h e ma jo r 
d r a w b a c k of l , 9 T c n l - M I B I is its cost . T w o m e t h o d s of r educ 
ing this are out l ined. 

A c o m b i n e d exerc i se E C G and tha l l ium test is descr ibed . 
Th i s was pe r fo rmed us ing a t readmi l l and s t andard p ro to 
co l s , wi th 12-lead E C G mon i to r i ng . At the end-po in t the 
pa t ien t w a s injected wi th 80 M B q tha l lous ch lo r ide . T h e 
hear t w a s i m a g e d immedia t e ly and at 4 hou r s to assess 
res t ing perfus ion. E a c h left ven t r icu la r i m a g e w a s d iv ided 
into three s e g m e n t s and scored . E C G stress tests w e r e scored 
as pos i t ive , nega t ive or border l ine . Results: in 105 consecu 
t ive pa t ien ts wi th suspec ted co rona ry ar tery d i sease there 
was c lose a g r e e m e n t b e t w e e n pos i t ive exe rc i se tests (32) and 
pos i t ive tha l l ium scans (30) . W h e r e the exe rc i se test w a s 

nega t ive (50) , there w e r e a s ignif icant n u m b e r of pos i t ive 
scans (27) as wel l as border l ine pos i t ive scans (9) . T h e s e 
e x c e e d e d the n u m b e r of nega t ive scans (13) . Pa t i en t s wi th 
equ ivoca l exe rc i se tests (23) had pos i t ive (13) and nega t ive 
(10) scans . A l t h o u g h the sensi t ivi ty and specif ici ty of each 
test in this g r o u p of pa t ien ts is not k n o w n , to da te it has been 
found that n ine pa t ien t s wi th nega t ive exe rc i se tests and pos i 
t ive tha l l ium scans h a v e defini te e v i d e n c e of co rona ry d i s 
ease . T h e s e resul ts sugges t that the c o m b i n e d exe rc i se test 
and tha l l ium scan h a v e a h igh p red ic t ive va lue for co rona ry 
d i sease w h e n bo th tests are pos i t ive , and that exe rc i se tes t ing 
a lone unde re s t ima te s the p r e sence of co rona ry d i sease . 

Notes 
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M o n o c l o n a l p late le t specif ic a n t i b o d y i m a g i n g in the 
se lect ion of pa t i ent s for per iphera l arter ia l 
t h r o m b o l y s i s 
D . C . Be r r idge , M . L. Was t i e , A . C . Pe rk ins , M . Fr ier and R. 
H . S. G r e g s o n 
Department of Medical Physics, University Hospital, 
Nottingham NG7 2UH 

i nvo lved in a road traffic acc iden t w h o sus ta ined major chest 
t r a u m a bu t w h o unfor tuna te ly had an atypical ly sited per i 
cardia l cys t wi th a h igh C T n u m b e r ; this led to a misd iagnos i s 
and the pa t ien t had a t h o r a c o t o m y . At surgery he was found 
to h a v e a cys t ic m a s s in the m e d i a s t i n u m conta in ing c lear 
ye l low fluid. Th i s w a s exc i sed and was conf i rmed to be a 
per icard ia l cyst h i s to logica l ly . 

Arter ia l occ lus ion m a y b e t rea ted by intra-ar ter ial t h r o m 
bolys i s , so avo id ing ma jo r arterial surgery . H o w e v e r , for 
sat isfactory resul t s the t h rombos i s shou ld b e of recen t o r ig in 
and if it is of m o r e than four w e e k s ' dura t ion the s u c c e s s r a t e 
falls. Cl in ica l h is tory a lone is unre l iab le , as the re "may b e 
pre -ex is t ing arterial d i sease , and the pa t ien ts often learn to 
l ive wi th in their d isabi l i ty . In recen t arterial t h rombos i s , 
p la te le t depos i t ion o c c u r s w h i c h can b e de tec ted by imag ing 
wi th " ' I n l abe l led p la te le t specif ic an t ibody ( ' " I n P 2 5 6 
F a b ' ) . Th i r t een pa t ien t s wi th a c l inical d i agnos i s of acu te or 
subacu te per iphera l ar ter ial t h rombos i s h a d a platelet ant i 
b o d y s tudy pr ior to a n g i o g r a p h y and intra-ar ter ial t h r o m 
bolys i s . S ix pa t ien ts had pos i t ive focal up take , all w e r e 
successful ly lysed and 5 r e m a i n e d pa ten t at 30 days . Seven 
pa t ien ts had nega t ive i m a g e s . Six w e r e init ially lysed 
fo l lowing t h rombo ly t i c the rapy but four r e t h r o m b o s e d , usu
ally on w i t h d r a w i n g the ca the ter . O n l y t w o r e m a i n e d pa ten t 
at 30 days , o n e of w h o m w a s rece iv ing d rugs w i th s o m e ant i 
pla te le t effects w h i c h m a y h a v e interfered wi th depos i t ion . 
Th i s s tudy sugges t s that this an t ibody m a y he lp to detect si tes 
of recen t ar ter ial t h rombos i s and def ine those pa t ien ts m o s t 
l ikely to benef i t f rom intra-ar ter ial t h rombo lys i s . 

M i s d i a g n o s i s o f an a typ ica l ly loca ted per icard ia l cyst 
wi th a h igh C T n u m b e r p r e s e n t i n g in a pat ient w i t h 
mul t ip le t r a u m a 
K. T . T u n g and O . C h a n 
Department of Radiology, St Thomas' Hospital, London 
SE1 7EH 

C T a p p e a r a n c e s of a b d o m i n a l aort ic graft infect ion 
A. H. C h o u d h r i , T . T r a n , C . J. Barber , F. R e g a n and A. Al -
Ku toub i 
Department of Radiology, St Mary's Hospital, London W2 
INY 

Pros the t ic graft ing of the a b d o m i n a l aor ta for aneurysmal or 
a therosc le ro t ic d i sease is a re lat ively c o m m o n p l a c e p roce
d u r e wi th low mor ta l i ty and morb id i ty rates . Howeve r , 
c o m p l i c a t i o n s such as h a e m o r r h a g e , anas tomot i c pseu-
d o a n e u r y s m format ion , graf t-enter ic fistulae and graft oc 
c lus ion m a y occur . Graft infect ion is one of the less c o m m o n 
but m o r e se r ious c o m p l i c a t i o n s . A l though it is impor tan t to 
r ecogn ize and m a n a g e this s i tuat ion from an early s tage , it is 
a difficult d i agnos i s to m a k e cl inical ly . C o m p u t e d tomogra 
p h y is f requent ly pe r fo rmed to de tec t and eva lua te the extent 
of graft infect ion. A c c u r a t e d iagnos i s of graft infection on 
C T requ i res a t h o r o u g h k n o w l e d g e of the no rma l pos t 
ope ra t ive a p p e a r a n c e , w h i c h d e p e n d s on the type of surgery 
e m p l o y e d . T h e c l inical and C T f indings in 22 pat ients wi th 
p r o v e n aort ic graft infect ion, a long wi th the n o r m a l appear 
a n c e s of va r ious types of graft p rocedures , a re presented . 
T h e role of c o m p l e m e n t a r y inves t iga t ions is d i scussed . 

Notes 

Per icard ia l cys ts are e s t ima ted to occu r in 1/100 0 0 0 of the 
genera l popu la t ion . T h e y are usual ly an incidenta l f inding 
on ches t r ad iog raphs and s h o w a rounded , well def ined 
h o m o g e n o u s m a s s in the ca rd iophren ic ang les , and in this 
c lass ica l si te they s e l d o m cause any d iagnos t i c difficulty. 
H o w e v e r , in 8 % of ca ses , they occu r in an a typica l si te and 
can then b e a d i agnos t i c p r o b l e m . C T is usual ly very helpful 
in these c i r c u m s t a n c e s , s h o w i n g a h o m o g e n e o u s cys t ic m a s s 
in con t inu i ty wi th the pe r i ca rd ium. A c h a n g e in s ize or shape 
of the cys t m a y b e seen wi th b rea th ing or wi th the pa t ien t in 
the p r o n e pos i t ion . T h e con ten t s of the per icard ia l cys t 
typica l ly h a v e a dens i ty of 5 - 2 5 H U . V e r y rare ly , per icard ia l 
cys t s can h a v e a h igh C T n u m b e r and this is often in terpre ted 
as a sol id med ias t ina l t umour . W e presen t a 17-year-old m a n 
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S p o n t a n e o u s dissect ing a n e u r y s m of the ex terna l i l iac 
artery 
T. Tran , A. H . C h o u d h r i , M . M c C a r t y , F . R e g a n and A. A l -
Kutoub i 
Department of Radiology, St Mary's Hospital, London W2 
1NY 

Pr imary dissect ing a n e u r y s m s of the per iphera l ar ter ies are 
rare , as opposed to ex tens ions f rom aort ic d i ssec t ion , w h i c h 
are relat ively c o m m o n . Signif icant a t h e r o m a t o u s c h a n g e s in 
the affected artery are unusua l , wi th risk factors inc lud ing 
hyper tens ion , t r auma, f ib romuscu la r dysp las ia and med ia l 
degenera t ion of the arterial wal l . T o our k n o w l e d g e , on ly 
one case of spon taneous d issec t ion of the ex terna l i l iac ar tery 
has been repor ted p rev ious ly . W e presen t th ree cases of 
spon taneous dissect ion of the ex terna l i l iac ar tery , each wi th 
discre te bu t character is t ic ang iog raph ic features of d i s sec 
tion. T h e pa thologica l and h a e m o d y n a m i c factors g o v e r n 
ing the var ious ang iograph ic a p p e a r a n c e s are d i scussed . 
Dissec t ing aneu rysm of the iliac ar tery shou ld b e b o r n e in 
m i n d as a cause for acu te uni lateral l imb i schaemia , pa r t i cu
larly in the young or those wi th the appropr i a t e risk factors . 

M R I as se s sment of the thorac i c aor ta fo l lowing aor t i c 
surgery 
G. Hartnel l , J. D . Wishea r t , R. P . H . W i l d e and P . R. 
G o d d a r d 
Departments of Radiology and Cardiac Surgery, Bristol 
Royal Infirmary, Bristol BS2 8HW 

Thorac i c aort ic M R I has been s h o w n to b e a par t icu lar ly 
accura te m e t h o d for demons t r a t i ng a var ie ty of a b n o r m a l i 
ties. M R I has been advoca ted as a rou t ine inves t iga t ion 
fo l lowing thorac ic aort ic surgery as it has b e e n repor ted to 
demons t ra te unexpec ted compl i ca t ions . W e repor t expe r i 
ence wh ich does not favour this po l icy . T w e n t y - f o u r pa
tients w h o had unde rgone surgery invo lv ing the thorac ic 
aor ta were e x a m i n e d on a 0.5 Tes la M R I scanne r us ing E C G 
gated sp in-echo sequences . T e n of these pa t ien t s were 
invest igated as a result of the d e v e l o p m e n t of n e w s igns fol
lowing surgery . T h e r ema in ing 14 pa t ien t s w e r e e x a m i n e d 
ei ther as a rout ine fo l low-up or to inves t iga te non-spec i f ic 
s y m p t o m s in the absence of any c h a n g e in c l inical f indings . 
In the g roup wi th n e w s igns , s ignif icant abnorma l i t i e s were 
demons t ra ted by M R I . In the 14 pa t ien ts wi th n o n e w s igns , 
no significant abnormal i t i es w e r e d e m o n s t r a t e d . T h e avai la
bility of M R I is l imited. O u r resul ts ind ica te that if the re are 
object ive s igns of de ter iora t ion fo l lowing surgery invo lv ing 
the thoracic aorta, then M R I is w o r t h w h i l e . In the absence 
of object ive s igns of de ter iora t ion , rou t ine s cann ing is un
likely to demons t r a t e any impor tan t abnormal i t i e s w h i c h 
wou ld affect m a n a g e m e n t . 

A retrospect ive s tudy of the fate of a s y m p t o m a t i c 
superf ic ia l f e m o r a l ar tery s t e n o s e s 
P. M u r p h y , W . D . J eans , M . H o r r o c k s and R. Ba i rd 
Department of Radiodiagnosis, Bristol Royal Infirmary, 
Bristol, BS2 8HW 

Bal loon di la ta t ion is no t cur ren t ly offered to pa t ien t s wi th 
a s y m p t o m a t i c S F A s tenos is . T h o u g h it w o u l d s e e m reason
able not to per form an ang iop las ty on an a s y m p t o m a t i c 
les ion, m a n y of us pe r fo rming t rans femora l a r t e r iog rams 
no te s t enoses in a s y m p t o m a t i c l imbs w h i c h on rad io logica l 
cr i ter ia w o u l d s eem very su i table for d i la ta t ion . T h e r e has 
b e e n n o real a s s e s smen t of these les ions in the l i tera ture , and 
wi th this in mind , w e pe r fo rmed a r e t rospec t ive s tudy of 
pa t ien ts w h o had t ransfemora l a r t e r iog raphy b e t w e e n J anu 

ary 1986 and J u n e 1988 . Of 521 pe r iphe ra l a r t e r iog rams 
there w e r e 36 a s y m p t o m a t i c S F A s tenoses . W e r ev i ewed 
these pa t ien ts and fo l lowed t h e m u p for b e t w e e n 1 and 5 
years ( ave rage 2 years ) . Of a total of 36 a s y m p t o m a t i c 
s t enoses , 22 r e m a i n e d a s y m p t o m a t i c bu t 14 b e c a m e s y m p 
tomat i c , on ave rage wi th in 2 yea r s , the ear l ies t at 3 m o n t h s , 
the latest at 5 yea r s . S y m p t o m s w e r e split even ly b e t w e e n 
c laud ica t ion and rest pa in or i s chaemic c h a n g e . Of the 14 
pa t ien ts , three later had a ba l loon ang iop la s ty , t w o had f emo
ral popl i tea l grafts , o n e had a s y m p a t h e c t o m y and four re
qui red n o in tervent ion . T h e r e w e r e , h o w e v e r , t w o pa t ien t s 
w h o c a m e to ampu ta t i on . T h i s s tudy looked at p r ed i spos ing 
factors such as the brachia l to ank le index , d iabe tes mel l i tus , 
age and s m o k i n g . W e c o n c l u d e d that a p p r o x i m a t e l y one 
thi rd of a s y m p t o m a t i c superf ic ia l femora l ar tery s t enoses 
will b e c o m e s y m p t o m a t i c wi th in 2 yea r s . T h e p red i spos ing 
factors to d e v e l o p i n g s y m p t o m s a p p e a r to b e a b rach ia l to 
ank le index of less than 0 . 9 % and d i abe te s . It w o u l d appea r 
f rom our s tudy that the fact that a superf icial femora l ar tery 
s tenosis is a s y m p t o m a t i c is n o r eason for c o m p l a c e n c y and 
no gua ran tee that a l imb- th rea ten ing s i tua t ion m a y not d e 
ve lop in the future. W e h a v e n o w s tar ted a p rospec t ive trial 
to assess these les ions . 
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E v a l u a t i o n of s t enoses by m a g n e t i c r e s o n a n c e j e t 
ve loc i ty m e a s u r e m e n t 
P. J. Ki lner , D . N . F i rmin , R. H . M o h i a d d i n , S. R. 
U n d e r w o o d , R. S. O . R e e s and D . B . L o n g m o r e 
Magnetic Resonance Unit, The National Heart and Chest 
Hospitals, London SW3 6NN 

T o m i n i m i z e the p r o b l e m of s ignal loss from turbulen t fluid 
w h i c h has h i ther to p r e c l u d e d m a g n e t i c r e sonance m e a s u r e 
m e n t of pos t - s teno t ic j e t ve loc i t ies , w e shor tened the e c h o 
t ime (TE) of the field e v e n - e c h o rephas ing ( F E E R ) ve loc i ty 
m a p p i n g s equence from 14 to 6 and 3.6 m s . Ro t a t i ng d isc 
and s tenot ic f low p h a n t o m s w e r e used forwrc vitro t r ia ls , d e m 
ons t ra t ing that the 3.6 m s s e q u e n c e a l lows M R m e a s u r e m e n t 
of j e t ve loc i t ies u p to 6 m / s wi th accuracy s imi la r to that of 
c o n t i n u o u s - w a v e D o p p l e r used unde r op t ima l cond i t ions . In 
vivo M R je t ve loc i ty m e a s u r e m e n t s were m a d e in 39 pa
t ients . D i a g n o s e s were : par t ia l ly obs t ruc ted ven t r i cu lo -pu l -
m o n a r y condu i t (20) , p u l m o n a r y , aort ic and mitra l va lve 
s tenoses (10) , aor t ic coarc ta t ion (8) and F o n t a n p r o c e d u r e 
(2) C o n t i n u o u s - w a v e D o p p l e r veloci ty m e a s u r e m e n t s , 
ava i lab le in 2 0 cases , cor re la ted wil l wi th M R m e a s u r e 
m e n t s . Ca the te r p res su re g rad ien t m e a s u r e m e n t s (11 cases ) 
cor re la ted m o d e r a t e l y wel l wi th grad ien ts es t imated , u s ing 
the modi f ied Bernoul l i equa t ion , from e i ther M R or D o p p l e r 
ve loc i t ies . Fas t e c h o M R veloc i ty m a p p i n g is l ikely to h a v e 
cons ide rab le i m p o r t a n c e as a non - invas ive m e a n s for locat
ing and eva lua t ing s t enoses , par t icular ly at si tes inaccess ib le 
to u l t rasound , bu t the potent ia l for e r ror d u e to m a l a l i g n m e n t , 
s ignal loss , p h a s e w r a p and part ia l v o l u m e effects m u s t b e 
r ecogn ized and avo ided . 

A n g i o g r a p h y a c c e s s t h r o u g h vascu lar grafts . Is it 
c o n t r a i n d i c a t e d ? 
P. F . J a q u e s and M . A . M a u r o 
Department of Radiology, University of North Carolina 
School of Medicine, Chapel Hill, NC 27599, USA 

R e c e n t surgical l i terature sugges t s that synthe t ic inf low 
grafts to the c o m m o n femoral ar tery con t ra ind ica te subse 
quen t t rans femora l a r t e r iography . M a n y pa t ien ts w h o h a v e 
u n d e r g o n e inflow graft p rocedu re s will requi re subsequen t 
a r te r iographic eva lua t ion to eva lua te the graft pos t -ope ra -
t ively , and m o r e c o m m o n l y to eva lua te and treat the m o r e 
distal ex t remi ty vascu la tu re for con t inu ing per iphera l v a s c u 
lar d i sease . T h e pu rpose of th is r ev iew is to c o m p a r e the 
re la t ive safety of t r ans femora l a r te r iography t h r o u g h syn
thet ic grafts ve r sus the a l te rna t ive t ransbrachia l app roach . A 
rev iew of a c o m p u t e r da t abase ex t end ing ove r a n ine yea r 
pe r iod identif ied 87 pa t ien ts w h o u n d e r w e n t 114 ar ter iogra
ph ic p r o c e d u r e s w h e r e vascu la r access w a s ob ta ined by 
e i ther the brachia l a p p r o a c h or a t ransfemora l a p p r o a c h 

t h rough a synthe t ic graft. T w e n t y pat ients had mul t ip le p ro
cedu re s . T h e ages r anged from 3 8 - 8 6 years and there were 
61 m e n and 27 w o m e n . T h e r e were 4 6 t ransfemoral graft and 
6 8 t ransbrachia l p rocedures . On ly compl ica t ions relat ing to 
vascu l a r access w e r e inc luded in the rev iew. Compl i ca t ions 
w e r e d iv ided into major and mino r ca tegor ies . A major 
c o m p l i c a t i o n requ i red e i ther b lood transfusion or opera t ive 
in te rvent ion . Al l o the r compl ica t ions were cons idered mino r 
and inc luded h a e m a t o m a s , pain , vasovaga l ep isodes , n u m b 
ness and t e m p o r a r y coo lnes s o r decreased pulses . Of the 4 6 
t rans femora l graft p rocedures , there were 12 (26%) mino r 
and three ( 6 . 5 % ) ma jo r compl i ca t ions . Of the 6 8 t ransbra
chial p r o c e d u r e s there w e r e 27 (39 .7%) mino r and two 
( 2 . 9 % ) major compl i ca t ions . T h e s e differences were not sta
t is t ical ly s ignif icant and c lear ly show no increased p r o c e 
dura l morb id i ty re la ted to t ransfemoral graft punc tu res . 
T h e s e da ta sugges t that there is no significant difference in 
p rocedura l compl i ca t i ons b e t w e e n t ransfemoral graft punc 
tures and t ransbrachia l approaches . T h e t ransfemoral ap 
p roach can c o n t i n u e to b e used for vascular access in pat ients 
wi th synthe t ic grafts in the groin . 

" M a l i g n a n t " a n g i o d y s p l a s i a 
A - M . Bell i and A. P . H e m i n g w a y 
Academic Department of Radiology, Royal Hallamshire 
Hospital, Sheffield SIO 2JF 

A n g i o d y s p l a s i a , a condi t ion of u n k n o w n aet io logy consis t 
ing of mic rovascu l a r abnormal i t ies in the m u c o s a and submu-
cosa , p r e d o m i n a n t l y affects the c a e c u m and ascend ing co lon 
and is assoc ia ted wi th ei ther acute or chronic intestinal 
h a e m o r r h a g e . Ang iodysp l a s i a is d iagnosed by select ive 
v iscera l a n g i o g r a p h y and/or co lonoscopy , but it canno t be 
de tec ted on b a r i u m e n e m a or by the naked eye at l apa ro tomy. 
T h e charac ter i s t ic features seen on super ior mesen te r ic ar
t e r iography inc lude vascular tufts on the an t imesente r ic 
bo rde r of the b o w e l in the arterial phase , an early-f i l l ing 
d ra in ing ve in and a s lowly empty ing , di lated in t ramural 
ve in . H o w e v e r , these features are not p a t h o g n o m o n i c and 
can b e d e m o n s t r a t e d in o ther condi t ions including inflam
m a t o r y b o w e l d i sease and ma l ignancy . W e repor t four 
pa t ien ts in w h o m ang iography revealed features sugges t ive 
of ang iodysp la s i a bu t in w h o m mal ignancy was present . In 
th ree cases the les ion w a s a p r imary ca rc inoma and in one a 
me tas t a s i s . Re t rospec t ive rev iew of the ba r ium studies 
r evea led the t u m o u r in three cases ; the fourth pat ient was 
k n o w n to h a v e a t e r a toma wi th l ymph-node metas tases . In 
all cases the ang iograph ic appearance was indis t inguishable 
f rom ang iodysp las i a . Th i s stresses the impor tance of v iew
ing the c a e c u m and r ight co lon ei ther at co lonoscopy or 
doub le -con t ras t b a r i u m e n e m a before the d iagnos i s of 
ang iodysp l a s i a is accep ted , par t icular ly if conserva t ive m a n 
a g e m e n t is to b e adopted . 
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Quality Assurance and Protection (2.30-3.45) 

U s e of ioniz ing radiat ion by non-rad io log i s t s 
R. Keal and C. Reek 
X-Ray Department, Groby Road Hospital, Leicester LE3 
9QE 

T h e Ioniz ing Radia t ion Regu la t ions 1988 state that all indi
v iduals w h o cl inical ly or phys ica l ly d i rec t the e x p o s u r e of 
pat ients to ioniz ing radia t ion are requi red to h a v e a t t ended an 
approved course in radia t ion pro tec t ion . W e h a v e c o n d u c t e d 
a survey of hospi ta l doc tors in Le ices te r to identify those 
g roups that use ioniz ing radia t ion and need appropr ia te 
t raining to c o m p l y wi th the regu la t ions . A ques t ionna i r e was 
a lso included with the su rvey to es tabl i sh the base - l ine 
k n o w l e d g e of radiat ion phys ics a m o n g s t non- rad io log i s t s . 
The survey and ques t ionna i re were sent to all hospi ta l d o c 

tors in Leices ter of regis t rar g r ade and a b o v e . T h e m a i n 
g roups us ing X-ray sc reen ing were genera l and vascu la r 
su rgeons , anaesthet is ts and phys ic i ans wi th an interest in 
thorac ic med ic ine and ca rd io logy . T h e grea t major i ty o f 
these doctors had not rece ived any t ra in ing in rad ia t ion 
protec t ion but nearly all w e r e wi l l ing to a t tend a sui table 
course . K n o w l e d g e of rad ia t ion phys i c s and p ro tec t ion 
var ied widely amongs t the r e sponden t s with a s ignif icant 
percen tage m a k i n g fundamenta l bas ic e r ro rs . T h e deta i led 
results are d iscussed , together wi th p roposa l s for future 
t raining in radiat ion pro tec t ion . 

d o s e m e t e r s by indiv idual cen t res and thei r w o r k l o a d w a s 
recorded . Ful l e q u i p m e n t p e r f o r m a n c e m e a s u r e m e n t s w e r e 
pe r fo rmed on the five X- ray uni ts . O n e cen t re r eco rded da ta 
f rom a D i a m e n t o r for e a c h ope ra to r and this has been 
c o m p a r e d wi th the i n d i v i d u a l ' s eye dose , to assess its useful
ness as an indica tor of total w o r k l o a d and to c o m p a r e the 
t echn iques used . .Sca t t e r e x p e r i m e n t s us ing a p h a n t o m w e r e 
pe r fo rmed to c o m p a r e ope ra to r e y e d o s e s du r ing typical 
f luoroscopy and c i n e a n g i o g r a p h y e x p o s u r e s for each unit . 
S o m e unexpec t ed var ia t ions in e y e dose d u e to e q u i p m e n t 
type , dose ra te , indiv idual o p e r a t o r ' s w o r k l o a d , t e chn ique 
and e x p e r i e n c e were noted . T h e resul ts are p re sen t ed and 
d i scussed . 

Notes 

Factors affect ing the rad ia t ion d o s e to the l ens of the 
eye d u r i n g card iac ca theter iza t ion p r o c e d u r e s 
T. A . Pratt and A. J. Shaw 
Regional Department of Medical Physics and 
Bioengineering, Christie Hospital and Holt Radium 
Institute, Manchester M20 9BX -

Concern has been expressed abou t the re la t ive ly h igh rad ia
tion doses to the lens of the eye rece ived b y the ope ra to r 
dur ing cardiac catheter iza t ion s tudies . U n d e r h igh w o r k l o a d 
condi t ions and wi thout adequa te p ro tec t ive m e a s u r e s , the 
opera tor m a y exceed the "c lass i f ica t ion l e v e l " for the lens of 
the eye . A study was under t aken to assess the occupa t iona l 
doses rece ived by card io logis t s , to e x a m i n e the factors that 
affect the ind iv idua l ' s eye d o s e and to find a pract ical 
re la t ionship b e t w e e n occupa t iona l dose s and w o r k l o a d . 
Nine teen cardiologis ts at three cent res w e r e s tudied . D u r i n g 
the study each cardio logis t w a s p r o v i d e d wi th forehead 
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E v a l u a t i o n of i m p l e m e n t a t i o n of gu ide l ines o f c h o i c e of 
projec t ion for X-ray e x a m i n a t i o n s to r e d u c e pa t i en t s ' 
e x p o s u r e 
I. P . M a t t h e w s and D. Yates 
Department of Epidemiology and Community Medicine, 
University of Wales College of Medicine, Heath Park, 
Cardiff CF4 4XN 

A n obse rva t iona l s tudy of r ad iograph ic p rac t ice car r ied out 
from 1983-86 th roughou t W a l e s has revea led a w i d e in te rde
pa r tmen ta l var ia t ion in pa t i en t s ' e x p o s u r e for the s a m e type 
of exami na t i o n . T h e var ia t ions in the n u m b e r of pro jec t ions 
and their assoc ia ted film sizes for a par t i cu la r type of 
e x a m i n a t i o n h a v e been s h o w n to b e a s ignif icant d e t e r m i 
nant in this var ia t ion. Cur ren t ly , a mul t i cen t re eva lua t ion of 
i m p l e m e n t a t i o n of gu ide l ines of cho ice of p ro jec t ion relat
ing to 11 frequent ly pe r fo rmed p rocedu re s is r evea l ing 
useful in format ion wi th regard to (a) the c o m p l i a n c e wi th the 
gu ide l ines ; (b) acceptabi l i ty of the gu ide l ines to rad io logis t s 
and r ad iog raphe r s (e.g. ensu r ing that gu ide l ines resul t in 
a d e q u a t e in format ion) ; (c)cl inical excep t i ons to the gu ide 
l ines (addi t ional to those a l ready specif ied) . T h e s e gu ide 
l ines , if successful ly i m p l e m e n t e d , w o u l d h a v e impor tan t 
impl ica t ions for p reven t ion of r ad iogen ic cance r s a t t r ibut
able to cur ren t use of d iagnos t ic r ad io logy in the U K . In the 
light of the resul ts of this eva lua t ion , the p rospec t s of 
i m p l e m e n t i n g gu ide l ines na t iona l ly will be d i scussed . 

Qual i ty a s s u r a n c e in P A C S 
R. M. D a w o o d , J. O . M. C. Cra ig , J. H . H i g h m a n , A . 
T o d d - P o k r o p e k and A. W . Por te r 
Department of Radiology, St Mary's Hospital, London W2 
1NY 

Curren t m e t h o d s of qual i ty a s su rance ( Q A ) h a v e t aken years 
to d e v e l o p and refine. T h o u g h s o m e t i m e s r ega rded as a 
t ed ious cho re , Q A rema ins an inescapab le necess i ty for 
eve ry m o d e r n f i lm-based X- ray d e p a r t m e n t that asp i res to 
p r o v i d e a g o o d service . T h e arr ival of n e w digi tal t e c h n o l o g y 
b r ings n e w and unfami l ia r p r o b l e m s of Q A that h a v e so far 
r ece ived little a t tent ion, but that h a v e impor tan t pract ical 
c o n s e q u e n c e s for the day- to -day viabi l i ty of such sys t ems . 
W e h a v e e x a m i n e d the p r o b l e m s of set t ing up and mon i to r 
ing the p e r f o r m a n c e of T V display sys t ems — for phys ica l 
p a r a m e t e r s such as p h o s p h o r charac ter i s t ics , f l icker, j i t ter , 
spat ial and cont ras t resolut ion, t empora l un i formi ty , spat ial 
un i formi ty , spatial d is tor t ion, s igna l - to-noise rat io, d y n a m i c 
r ange and in ter ference from other e q u i p m e n t . W e h a v e a l so 
had to mon i to r the pe r fo rmance of film digi t izers . C o m p u t e d 
r ad iog raphy p r o d u c e s images of cons is ten t a p p e a r a n c e o v e r 
a m u c h wide r e x p o s u r e r ange than conven t iona l fi lm: Q A 
prov is ion for such sys t ems mus t inc lude pat ient dos ime t ry . 

Q A is the responsib i l i ty of individual depar tmen t s , and will 
inevi tably r ema in so. W i t h as many as 3 0 - 4 0 U K centres 
current ly e x a m i n i n g the p rospec t s for in t roducing P A C S , it 
is impor tan t that the need for adequa te Q A should be recog
nized and a l lowed for. 

Des ign a n d p e r f o r m a n c e of a c o m p u t e r i z e d qual i ty 
a s s u r a n c e a n d pat i en t dos imetry s y s t e m in d iagnos t i c 
radio logy 
C-L. C h a p p i e and K. Fau lkner 
Regional Medical Physics Department, Newcastle 
General Hospital, Newcastle upon Tyne NE4 6BE 

A sys tem has been deve loped to under take au tomat ic 
qual i ty a s su rance and dos imet ry for d iagnost ic rad io logy 
e x a m i n a t i o n s . A m i c r o c o m p u t e r has been interfaced to a 
mic roprocesso r -con t ro l l ed genera tor , and this a l lows tube 
and genera to r p a r a m e t e r s to be measu red for each exposure , 
and c o m p a r e d to nomina l set t ings. Pat ient and examina t ion 
deta i ls are en te red by the opera tor , and exposure -a rea p rod
uct and field s ize are automat ica l ly moni to red for each 
rad iograph ic exposu re . T h e data col lected, together with 
da ta a l ready s tored in the compu te r m e m o r y , are used to 
ca lcu la te the energy impar ted to the pat ient , and individual 
o rgan doses . A laboratory s tudy has been under taken to 
inves t iga te the accuracy and reproducibi l i ty of the m e a s u r e 
m e n t s and ca lcu la t ions m a d e by the au tomated sys tem. 
C o n c u r r e n t m e a s u r e m e n t s of qual i ty a ssurance pa rame te r s 
were m a d e us ing s tandard techniques , and doses were m e a s 
ured us ing a R A N D O an th ropomorph ic phan tom and ther
m o l u m i n e s c e n t dos ime te r s . T h e results of the s tudy show 
that the a u t o m a t e d sys tem can measu re exposure pa ramete r s 
w i th accu racy c o m p a r a b l e to that of s tandard t echn iques , and 
that it is su i table for per forming on- l ine dos imet ry . 
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T h e effect of sh ie ld ing t rays on surface a b s o r b e d d o s e 
outs ide p r i m a r y m e g a v o l t a g e r a d i o t h e r a p y b e a m s . 
A. M o r g a n 
Medical Physics Department, Regional Radiotherapy 
Centre, Cookridge Hospital, Leeds LS16 6QB 

Shie ld ing trays are c o m m o n l y used in rad io therapy . The i r 
pu rpose is to hold lead b locks within the p r i m a r y radia t ion 
b e a m in order to reduce the dose to specif ied n o r m a l t i ssues . 
H o w e v e r , the p resence of a sh ie ld ing tray p r o d u c e s sca t te red 
radia t ion wh ich significantly increases the surface dose out
side the p r imary beam, relat ive to an un l eaded field. Sur face 
doses of 14% of the dose m a x i m u m on the centra l axis of the 
b e a m have been recorded 5 c m outs ide the p r imary b e a m 
with a shielding tray in posi t ion. A series of m e a s u r e m e n t s 
has been per formed on var ious Pe r spex sh ie ld ing t rays used 
in this cent re to de te rmine (1) the m a g n i t u d e of the effect and 
its var ia t ion with field size; (2) the qual i ty of the sca t te red 
radiat ion; (3) the var ia t ion of (1) and (2) wi th p r i m a r y b e a m 
energy . Resul t s of the above m e a s u r e m e n t s are p re sen t ed 
and me thods of reducing the a m o u n t of scat ter b y su i table 
lead tray des ign and local pat ient sh ie ld ing are d i scussed . 

T h e d iary of a "rogue" mobi l e breas t s c r e e n i n g uni t : a 
chrono log ica l Q C record of its eventua l d e m i s e , a g e d 
19 m o n t h s 
M . Pearce , A . G . Brennan , T . M . H o w a r d and D . L . A s b u r y 
Manchester Breast Screening Service, Nightingale Centre, 
Withington Hospital, West Didsbury, Manchester M20 
OPT 

A mob i l e breast sc reen ing unit wi thou t o n - b o a r d p roces s ing 
was de l ivered and c o m m i s s i o n e d in M a y 1988, after s o m e 
mino r faults had been satisfactorily rectified by the m a n u 
facturers . P rob lems in the opera t ion of the A E C soon b e c a m e 
apparent . Dur ing cl inical use , these inc luded poo r re
peatabi l i ty , poor reproducibi l i ty , p r e m a t u r e t e rmina t ion of 
exposure and refusal to expose . T h e s e w e r e a t t r ibutable to 
unstable env i ronmenta l cond i t ions and poo r A E C des ign . 
T h e y occas ional ly resul ted in dai ly var ia t ions in dens i ty 
of - 0 . 5 6 D ( m a x i m u m ) and var ia t ions du r ing the day of 
+0 .49 D ( m a x i m u m ) and a lso adverse ly affected reject ra tes . 
Resul t s are presen ted to i l lustrate the na ture and p rogress ion 
of the p rob lems , the staff 's cor rec t ive ac t ion and the m a n u 
facturers ' response . T h e p r o b l e m s he lped to test all a spec t s 
of the Q A p r o g r a m m e from the pe r fo rmance of s i m p l e Q C 
tests to the da ta records and the necess i ty of good m a n a g e 
ment , communica t i on and phys ics suppor t . T h e resul ts a l so 
indicate that good Q A c a n n o t c o m p e n s a t e for p o o r inheren t 
per formance . T h e unit was finally rep laced in J anua ry 1990 
by the manufac ture rs , hav ing screened app rox ima te ly 10600 
w o m e n in 19 months . 

A s tudy of pat ient d o s a g e a n d pro tec t ion in c o m p u t e d 
t o m o g r a p h y . 1. Pat i ent d o s a g e , d i s t r ibut ions a n d 
hyg ien ic eva lua t ion d u r i n g ches t C T s c a n n i n g . 
D - Y . Q i , * D - H . F e n g and *S-J . Li 
Department of Public Health, The Third Military Medical 
University, Chongqing, and ^Department of Radiation 
Medicine, Suzhou Medical College, Suzhou, People's 
Republic of China 

In la rge X- ray d e p a r t m e n t s , w h o l e - b o d y c o m p u t e d t o m o g r a 
phy is n o w the rule ra ther than the excep t ion and m o r e uses 
are be ing found for the par t icu lar w a y it c an record a n a t o m i 
cal s t ruc tures . A k n o w l e d g e of the pat ient dose , and the d o s e 
d is t r ibut ion du r ing different inves t iga t ions , is ve ry impor 
tant and essent ia l in m i n i m i z i n g pat ient dose , ensu r ing that 
sens i t ive areas are no t o v e r - e x p o s e d and e s t ima t ing the 
pa t i en t r i sk . Ches t C T scann ing was 1 8 . 2 % of to r so s cann ing 
in all of C T - e x a m i n e d 5 7 7 6 pa t ien t s in the S u z h o u area in 
1987 . Fif teen pa t ien t d o s a g e s were m e a s u r e d us ing L i F 
t h e r m o l u m i n e s c e n t d o s e m e t e r s in Hi tach i C T - W 5 0 0 scan
n ing u n d e r perfect c l inical cond i t ions . T h e m e a n surface 
e x p o s u r e in direct v iew of the b e a m w a s 2 .98 R. Dis t r ibu
t ions of pa t ien t surface dose h a v e b e e n s tudied. T h e pa t ien t 
m a i n o rgan / t i s sue abso rbed d o s e and the effect ive d o s e 
equ iva len t du r ing ave rage 20-s l ice C T ches t s cann ing h a v e 
been ob ta ined by use of the p h a n t o m s imula t ion i r radia t ion 
e x p e r i m e n t s (Tab le ) . C T ches t s cann ing w a s c o m p a r e d wi th 
regu la r r ad iograph ic ches t e x a m i n a t i o n s f rom the saftey 
aspect . 

Organ/tissue absorbed dose and effective dose equivalent in 
chest scanning 

Organ/ wT Average Absorbed Effective 
tissue 

wT 

surface dose dose 
exposure (mGy) equivalent 

M F (R) (mSv) 

Thyroid 0.04 0.03 0.1643 1.0357 
Breast — 0.26 2.9792 24.528 
Lung 0.14 0.10 2.9792 23.175 
Ovary — 0.21 0.0400 0.3590 M: 6.4857 
Testes 0.29 — 0.0180 0.1512 F: 11.468 
Bone 

marrow 0.18 0.13 — 6.4704 
Other 0.35 0.27 — 5.6878 
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A s tudy of pat ient d o s a g e a n d protec t ion in c o m p u t e d 
t o m o g r a p h y . 2 . Pat i ent d o s a g e , d i s tr ibut ions a n d 
h y g i e n i c eva lua t ion d u r i n g l iver C T s c a n n i n g 
D - Y . Q i , *S-J . Li and * D - H . F e n g 
Department of Public Health, The Third Military Medical 
University, Chonqing, and ^Department of Radiation 
Medicine, Suzhou Medical College, Suzhou, People's 
Republic of China 

A s tudy of pat ient d o s a g e a n d protect ion in c o m p u t e d 
t o m o g r a p h y . 3 . Pat ient dosage , d i s tr ibut ions a n d safety 
e v a l u a t i o n d u r i n g l u m b a r ver tebra C T s c a n n i n g 
D - Y . Qi , *S-J . Li and * D - H . F e n g 
Department of Public Health, The Third Military Medical 
University, Chongqing, and ^Department of Radiation 
Medicine, Suzhou Medical College, Suzhou, People's 
Republic of China 

In all the 5 7 7 6 pa t ien ts in the S u z h o u area e x a m i n e d by C T 
in 1987, the m o s t f requent ly scanned o rgan of the b o d y w a s 
the l iver ( 4 1 . 9 % ) , bu t specific s tudies on the pa t ien t d o s e are 
still ve ry rare . T w e l v e pa t ien t d o s a g e s w e r e m e a s u r e d us ing 
L i F t h e r m o l u m i n e s c e n t d o s e m e t e r s in Hi tach i C T - W 5 0 0 
scann ing under perfect c l inical cond i t ions . T h e m e a n sur
face e x p o s u r e in direct v i ew of the b e a m w a s 2.6 R. Dis t r i 
bu t ions of pa t ien t surface dose h a v e b e e n s tud ied by fi t t ing 
sca t te red radia t ion d is t r ibut ion cu rve equa t ions . T h e pa t ien t 
m a i n o rgan / t i s sue abso rbed dose and the effect ive dose 
equ iva l en t du r ing ave rage 12-sl ice s cann ing h a v e b e e n 
a c h i e v e d us ing the p h a n t o m s imula t ion i r radiat ion expe r i 
m e n t s . T h e safety w a s a lso eva lua ted . 

Organ/tissue absorbed dose and effective dose equivalent in liver 
CT scanning 

Organ/ wT Average Absorbed Effective 
tissue surface dose dose 

exposure (mGy) equivalent 
M F (R) (mSv) 

Thyroid 0.04 0.03 0.0236 0.1488 
Breast — 0.26 0.2627 2.1628 
Lung 0.14 0.10 0.5768 4.4869 
Ovary — 0.21 0.0821 0.7369 M: 4.7795 
Testes 0.29 — 0.0137 0.1159 F: 4.3079 
Bone 

marrow 0.18 0.13 — 3.8749 
Other 0.35 0.27 — 9.7552 

L u m b a r ver tebra C T scann ing compr i sed 2 2 . 6 % of body C T 
e x a m i n a t i o n s in all of the 5 7 7 6 pat ients in Suzhou e x a m i n e d 
by C T in 1987 , especia l ly wi th greater m A , longer scanning 
t i m e and y o u n g e r pa t ien ts than in the other C T examina t ions , 
bu t the specif ic s tudies on the pat ient dose are still very rare . 
A m e t h o d for s tandard ized pat ient dosage m e a s u r e m e n t in 
Hi tach i C T - W 5 0 0 lumbar ver tebra scanning under perfect 
cl inical cond i t ions has been es tabl ished. T h e m e a n surface 
e x p o s u r e in direct v iew of the b e a m w a s 5.75 R. Dis t r ibu
t ions of pa t ient surface scat tered dose h a v e been s tudied by 
fitting cu rve equa t ions . T h e pat ient ma in organ/ t i s sue ab 
sorbed dose and the effective dose equiva len t dur ing average 
7-sl ice scann ing h a v e been ach ieved us ing the p h a n t o m 
s imula t ion expe r imen t s . S o m e further sugges t ions have 
been g iven . 

Organ/tissue absorbed dose and effective dose equivalent in lum
bar vertebra CT scanning 

Organ/ wT Average Absorbed Effective 
tissue surface dose dose 

exposure (mGy) equivalent 
M F (R) (mSv) 

Thyroid 0.04 0.03 — — 
Breast — 0.26 0.0281 0.2313 
Lung 0.14 0.10 0.0234 0.1820 
Ovary — 0.21 0.4616 4.1433 M: 1.2286 
Testes 0.29 — 0.1002 0.8418 F: 1.6656 
Bone 

marrow 0.18 0.13 — 2.5540 
Other 0.35 0.27 1.4266 
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The Role of Radiology in Surveillance Policies for Testicular 
Tumours (9.00-12.00) 

O r g a n i z e r : D r M . P . W i l l i a m s , P l y m o u t h 

C h a i r m a n : D r A . K . D i x o n , C a m b r i d g e 

P a n e l : A . H o r w i c h , S u t t o n ; R . J . J o h n s o n , M a n c h e s t e r ; G . R u s t i n , L o n d o n ; M . P . W i l l i a m s , P l y m o u t h 

Surve i l lance pol ic ies for tes t icu lar t u m o u r s 
M. P. Wi l l i ams 
Department of Radiology, Freedom Fields Hospital, 
Plymouth PL4 7JJ 

Surve i l l ance pol ic ies for tes t i cu lar t u m o u r s 
A. H o r w i c h 
Radiotherapy Unit, The Royal Marsden Hospital, Downs 
Road, Sutton, Surrey SM2 5PT 

In order to run a surve i l lance pol icy it is essent ia l to under 
s tand the pat tern and t ime scale of me ta s t a se s from tes t icular 
t umours and the s t rengths and w e a k n e s s of the t echn iques to 
be emp loyed . A rev iew of 147 pa t ien ts wi th n o n - s e m i n o m a -
tous ge rm cell t umour s of the test is on surve i l l ance s h o w e d 
re lapse in 37 ( 2 5 % ) . C T scann ing demons t r a t ed re lapse in 
28 , se rum marke r s in 2 5 , ches t r ad iog raphs in e ight , l ym
phography fo l low-up in five and m a r k e r re lapse only in 
eight . N o pat ient had a d iagnos i s of re lapse based solely on 
l ymphography and on ly one pat ient had a pos i t ive lym-
phang iog ram with a nega t ive a b d o m i n a l C T scan . W h e n the 
s tudy was ex tended for a further 12 m o n t h s , 47 out of a total 
of 168 pat ients re lapsed, 8 3 % in the first year , 9 % in the 
second year, 6 % in the third and 1 % in the fourth. M a x i m u m 
survei l lance effort mus t be m a d e in the first 12 m o n t h s on 
pat ients wi th n o n - s e m i n o m a t o u s g e r m cell t u m o u r s . All 
pat ients wi th abdomina l re lapses had invo lved nodes be 
tween the level of the renal ha la and the aor t ic b i furcat ion. 
Scann ing techn iques should thus pay m o s t a t tent ion to this 
area. In this s tudy, e m p l o y i n g C T at 2 - 3 m o n t h l y intervals 
dur ing the first year , ove r 9 0 % of the re lapses de tec ted fell 
wi thin the Medica l R e s e a r c h Counc i l " g o o d p r o g n o s i s " 
g roup . 

W i t h the d e v e l o p m e n t of effect ive c h e m o t h e r a p y for me t a s 
tatic d i sease it has b e c o m e p rac t i cab le to cons ide r survei l 
lance for S tage I tes t icular t u m o u r s to rep lace rout ine ad
j u v a n t the rapy . At the R o y a l M a r s d e n Hosp i ta l , surve i l lance 
of S tage I n o n - s e m i n o m a w a s ini t iated in 1979 and m o r e 
than 2 0 0 pa t ien ts h a v e n o w been fo l lowed up . A p p r o x i 
ma te ly 2 6 % of pa t ien ts h a v e subcl in ica l me ta s t a se s at the 
t ime of their initial s tag ing and that pa t te rn of re lapse is very 
p r e d o m i n a n t l y wi th in the first 2 yea r s after o r c h i d e c t o m y . 
F u r t h e r m o r e , de ta i led e x a m i n a t i o n of the h i s to logy of the 
p r imary t u m o u r ind ica ted g r o u p s at h ighe r or lower risk of 
recur rence . Subsequen t l y , the m a n a g e m e n t pol icy of sur
ve i l l ance has been ana lysed in a mul t i cen t re se t t ing. T h e 
Medica l Resea rch Counc i l Tes t i cu la r T u m o u r W o r k i n g Party 
pe r fo rmed a 10-centre re t rospec t ive ana lys i s of surve i l lance 
in 2 5 9 pa t ien ts ( F r e e d m a n et al , 1987) . T h i s conf i rmed the 
safety of surve i l lance s ince only three pa t ien ts d ied of p ro 
gress ive t e ra toma; 2 8 % re lapsed and aga in h is to logy was 
useful in d e t e r m i n i n g the risk of r ecu r rence . T h e impor tan t 
h is to logical features d i sce rned on mul t iva r ia te ana lyses were 
vascu la r invas ion , l ympha t i c invas ion , undifferent ia ted cel ls 
and absence of yo lk sac e l e m e n t s . If three or four of these 
factors were presen t , then the risk of r ecur rence was 5 8 % . 
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Thi s p rognos t i c index w a s tes ted in a p rospec t ive survei l 
lance s tudy , w a s va l ida ted and has n o w p rov ided a bas is for 
s tudy ing adjuvant c h e m o t h e r a p y in pa t ien ts wi th a h igh risk 
of r ecu r r ence whi le the r e m a i n d e r m a y b e cand ida te s for less 
in tens ive surve i l lance . In S tage I tes t icular n o n - s e m i n o m a , 
surve i l l ance therefore p rov ides an exce l len t a l te rna t ive to 
e i ther ad juvant re t roper i toneal i r radiat ion or to re t roper i 
toneal l y m p h a d e n e c t o m y . S ince all ear ly s tage pa t ien t s h a v e 
an exce l len t overa l l p rognos i s , the impor t an t issue on w h i c h 
m a n a g e m e n t dec i s ions are based , is the morb id i ty of t reat

m e n t a l te rna t ives . Surve i l l ance m i n i m i z e s specif ic ant i 
cance r t r ea tments in that 7 0 % of pa t ien ts n e e d n o t r ea tmen t 
fo l lowing o r c h i d e c t o m y ; h o w e v e r , surve i l lance m u s t b e 
c o n d u c t e d r igorous ly as an ac t ive pol icy ra ther than by 
cl inical neglec t . T h e pol icy m u s t b e des igned to de tec t 
r ecu r rences at an ear ly s tage w h e n c h e m o t h e r a p y can b e bo th 
cura t ive and of l ow toxici ty . Th i s is a ided by the sensi t iv i ty 
of cur ren t rad io log ica l t echn iques but a l so by the p r e sence of 
sens i t ive and specif ic se rum t u m o u r m a r k e r s . R e s e a r c h on 
surve i l l ance shou ld def ine the op t imal p r o g r a m m e to ensu re 
c l inical safety and e c o n o m i c use of r e sources . Su rve i l l ance 
in S tage I s e m i n o m a has been exp lo red on a m u c h m o r e 
l imi ted scale . T h e ra t iona le for this inves t iga t ion is the 
a v o i d a n c e of the s ide effects of the s tandard m a n a g e m e n t of 
S tage I s e m i n o m a , n a m e l y re t roper i tonea l i r radia t ion: acu te 
nausea /vomi t i ng , a l ow risk of pep t i c u lcera t ion and poss ib le 
risk of late m a l i g n a n c y . T h e surve i l lance pol icy differs f rom 
that in S tage I n o n - s e m i n o m a because of the indolen t cou r se 

of the d i sease and because of the absence of a sensi t ive se rum 
t u m o u r marke r . T h e R M H survei l lance pol icy inc ludes 
initial l y m p h o g r a p h y and C T scann ing of thorax and a b d o 
m e n . F o l l o w - u p includes both pos tero-anter ior and obl ique 
a b d o m i n a l fi lms for as long as l ymphograph ic contras t 
m e d i a r e m a i n s , and is cont inued for 5 years pos t -o rch idec-
t o m y wi th abdomina l C T scan each year . Of 113 pat ients 
regis tered on survei l lance at the R M H be tween 1983 and 
1988, the m e d i a n fo l low-up is 33 m o n t h s and the actuarial 
probabi l i ty of r emain ing relapse-free at 3 years is 8 5 % . 
Re lapses h a v e been seen up to 3 years , and relat ively few 
pat ien ts h a v e been fol lowed for m o r e than 4 years . Re lapses 
are ma in ly in para-aor t ic nodes (14/15 recur rences) . T w o of 
these pa t ien ts deve loped masses m o r e than 5 c m in d i amete r 
before recur rence was d iscovered . F o u r p a t i e n t s have deve l 

o p e d second re lapses in the med ias t inum and these m a y 
represent a consequence of de layed t rea tment of abdomina l 
d i sease . T h e pol icy appears safe in that n o pat ient has died 
of s e m i n o m a and all pat ients are current ly in remiss ion . 
H o w e v e r , surve i l lance in S t age I s e m i n o m a is labour- in ten
s ive and stressful both for c l inic ian and pat ient , and in v iew 
of the exce l len t resul ts of rad io therapy, it is felt that survei l 
lance shou ld only be cont inued in a research set t ing pend ing 
further eva lua t ion . 

Reference 
FREEDMAN et al (for MRC Testicular Tumour Working Party), 

1987. Lancet, ;'/', 294-297. 

Teach-in: Radiotherapy Planning for Head and Neck Cancers 
(2.30-3.45) 

D . V . A s h 
Cookridge Hospital, Leeds LS16 6QB 

Abs t rac t not rece ived . 
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MacKenzie Davidson Memorial Lecture (12.15-1.15) 

Intervent ional U l t r a s o u n d 
H. H. H o l m 
Department of Ultrasound and Urology, Herlev Hospital, 
University of Copenhagen, DK-2730 Herlev Denmark 

Since u l t rasound scann ing is the m o s t conven ien t , rap id and 
precise me thod to gu ide a punc tu re need le , in tervent ional 
u l t rasound plays an increas ingly impor t an t role in the m a n 
agemen t of m o r e and m o r e pa t ien ts . " M a t e r i a l " in its b road
est sense can be r e m o v e d from the b o d y or depos i t ed into the 
body for d iagnos t ic as well as for the rapeu t ic r easons . T h e 
result is a large and increas ing n u m b e r of app l ica t ions of 
which the mos t impor tant and n e w e s t wil l b e r ev i ewed . T h e 
var ious ul t rasonical ly gu ided b iopsy t echn iques are de 
scr ibed as well as s o m e of their a b d o m i n a l and extra-
abdomina l appl ica t ions . Ul t r a son ica l ly -gu ided access to tu

bular s t ructures such as an t eg rade pye log raphy , P T C , pan 
c rea tog raphy and central v e n o u s ca the te r p l a c e m e n t are 
m e n t i o n e d . P l a c e m e n t of n e p h r o s t o m y ca the te r s and treat
m e n t of a b d o m i n a l and e x t r a - a b d o m i n a l abscesses as well as 
pancrea t ic p seudocys t s are desc r ibed . V a r i o u s m e t h o d s for 
u l t rasonica l ly gu ided t issue des t ruc t ion (e.g. of prosta t ic 
cancer , l iver t u m o u r s , pa ra thyro id a d e n o m a s and coe l iac 
p l exus b lock) are p resen ted . T h e y inc lude , for e x a m p l e , 
a lcohol , r ad ioac t ive seeds and N d - Y A G laser hype r the rmia . 
T h e risk of in te rvent ional u l t r a sound is d i scussed . It is 
c o n c l u d e d that in tervent ional u l t r a sound is an ex t r eme ly 
va luab le d iagnos t ic and therapeu t ic tool wh ich spares m a n y 
pa t i en t s m u c h m o r e t r a u m a t i c p r o c e d u r e s , tha t pa t i en t 
m a n a g e m e n t today in m a n y cases rests on a m o r e firm bas is 
than pr ior to the in t roduct ion of in te rvent ional u l t rasound , 
that the future undoub ted ly wil l b r i ng m a n y n e w appl ica
t ions of the t echn ique , and that , l ike m o s t o the r p rocedu re s , 
it carr ies a risk w h i c h , h o w e v e r , is r e m a r k a b l y low. 

Notes 
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Harewood Suite 
Liver and Biliary System (9.00-10.15) 

R a d i o l o g y of the l iver 
A . L. Baer t and G. Marcha l 
Department of Radiology, University Hospital K. U. L., 
Gasthuisberg, Leuven 3000, Belgium 

D u r i n g the last decad e the n u m b e r of i m a g i n g moda l i t i e s for 
the s tudy of l iver d i sease has b e e n cons tan t ly g r o w i n g : 
nuc lea r med ic ine , ang iog raphy , U S , C T and m o r e recent ly 
M R I h a v e b e c o m e par t of the d iagnos t ic moda l i t i e s avai l 
ab le in m o s t la rge hosp i ta l s . Focal liver lesions: u l t r a sound 

h a s p r o v e d h igh ly sens i t ive for de tec t ing focal l iver l es ions , 
bu t will only rare ly a l low differential d i agnos i s . T h e va lue 
of C T in the de tec t ion of smal l les ions (1 c m or less) is 
h a m p e r e d by technica l factors such as the level of b rea th -
ho ld ing and s l ice th i ckness . C E C T per fo rmed du r ing the 
por ta l phase after super ior mesen te r i c ar tery inject ion is 
h o w e v e r actual ly the m o s t sens i t ive m e t h o d for de tec t ion of 
metas ta t i c l iver d i sease . T h e de tec t ion ra te of focal l iver 
les ions at h igh field s t rength M R I is equa l o r super io r to C T . 
T h e resul t s can b e i m p r o v e d b y IV s u p e r p a r a m a g n e t i c i ron 
ox ide (ferrite) inject ion. A n M R I differential d i agnos i s of 
l iver t u m o u r s is ma in ly based on s ignal in tensi ty bu t a l so on 
m o r p h o l o g i c a l fea tu res . L a r g e c o m p a r a t i v e s tud ies are 

h o w e v e r still n e e d e d to assess the va lue of M R I in this 
r ega rd as c o m p a r e d wi th C E C T . U l t r a sound a n d M R I are 
par t icu lar ly helpful in def in ing hepa t i c a n a t o m y pr ior to 
su rgery b ecau se of the exce l len t v i sua l iza t ion of the hepa t i c 
v e i n s and the poss ib i l i ty of m u l t i p l a n a r i m a g i n g . 9 9 T c m 

l abel led red b lood cell s tudies are successful in different iat
ing h a e m a n g i o m a from o ther focal l iver les ions . If surgical 
t r ea tmen t of focal l iver les ions is cons ide red , a n g i o g r a p h y is 
still neces sa ry for p rec i se demons t r a t i on of ar ter ial a n a t o m y . 
O n the con t ra ry , intra-ar ter ial inject ion of oi ly iod ine c o n 
trast m e d i u m ( l ip iodol ) is no t a ccu ra t e in the de tec t ion o f 
s econda ry t umour s in pa t ien ts wi th hepa toce l lu l a r ca rc i 
n o m a , as it a c c u m u l a t e s in c ave rnous h a e m a n g i o m a . F r e 
quen t ly , the c o m b i n e d intra-arterial admin i s t r a t ion of l ip io
dol and c h e m o t h e r a p e u t i c agen t s is tes ted in s o m e cen t res 
bu t its eff iciency r e m a i n s to b e p roven . Diffuse parenchy
mal disease: u l t r a sound and C T are bo th wel l sui ted for the 

d iagnos i s of diffuse or focal hepat ic s teatosis or changes 
p r o d u c e d by hepat i t is and ci r rhosis . H a e m o c h r o m a t o s i s can 
b e p r o v e n bo th by C T and M R I . Both h a e m o c h r o m a t o s i s 
and s teatos is are h o w e v e r best qualif ied by C T . T h e correct 
cho ice and appropr ia te use of these t echn iques should not 
only cons ide r sensi t ivi ty and specificity bu t also cost , acces 
sibil i ty, invas iveness and last but not least therapeut ic con
sequences . 

D y n a m i c contras t e n h a n c e d C T s c a n n i n g in 
prognostic-ally severe acute pancreat i t i s 
J. M . Lave l l e , *N. J. M . L o n d o n , *T . Leese , *K. W e s t and 
t D . C . J a m e s 
Departments of Radiology, *Surgery and ^Pathology, 
Leicester Royal Infirmary, Leicester LEI 5WW 

Bolus con t ra s t - enhanced C T demons t ra t e s areas of non-en 
h a n c e m e n t in the panc reas wh ich are pos tu la ted to represent 
nec ros i s . Ear ly surgery in infected necros is is repor ted to 
r e d u c e mor ta l i ty . In a p rospec t ive trial w e per form d y n a m i c 
con t r a s t - enhanced scans on pat ients predic ted severe by 
b i o c h e m i c a l cr i ter ia ( three or m o r e adverse G l a s g o w cr i te
r ia) , or h a v i n g C R P on Day 3 > 0.15 g/1 o r a W C C > 1 5 x 10 9 

on D a y 7. C T - g u i d e d fine need le aspirat ion is pe r fo rmed on 
n o n - e n h a n c i n g areas for cytologica l and bacter io logica l 
examina t ion . T o da te 43 pat ients h a v e been scanned and our 
f indings are : (1) these select ion cri teria are useful , all pa 
t ients wi th a severe o u t c o m e qualif ied for a scan; (2) cytol
ogy revea led a m o r p h o u s debr is compa t ib l e wi th necros is ; 
(3) t h e e x t e n t of C T necros is is not a lways re la ted to severi ty; 
s o m e cases wi th ex tens ive necros is recovered ear ly; (4) in 
three cases p seudocys t s deve loped at the site of necros is ; (5) 
repea t scans at 6 w e e k s s h o w pers is t ing non -enhancemen t 
and in one case E R P demons t r a t ed cut-off of the pancreat ic 
duc t at the j unc t ion be tween normal ly enhanc ing and necrot ic 
panc reas ; (6) infected necros is in our exper ience is uni 
fo rmly fatal and this g roup of pat ients is m o r e likely to 
benefi t f rom ear ly surgery . 
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Liver and biliary system 

C o r r u g a t i o n of the c o m m o n duct d u r i n g e n d o s c o p i c 
re trograde c h o l e d o c h o p a n c r e a t o g r a p h y : a sens i t ive 
but non-speci f ic indicator of pancrea t i co -b i l i ary 
d i sease 
P. M. Hughes , D . F . Mar t in and H. J. Fa i rhurs t 
Department of Diagnostic Radiology, University Hospital 
of South Manchester, Nell Lane, Manchester M20 

R e v i e w o f 4 3 5 endoscop ic r e t rograde c h o l e d o c h o p a n c r e a t o -
g rams ( E R C P ) has identif ied a g r o u p of 54 pa t ien t s d e m o n 
strating a feature w e h a v e t e rmed cor ruga t ion . T h e E R C P s 
were eva lua ted to de t e rmine the d e g r e e of c o m m o n duc t 
filling, the p resence of pa tho log ica l abnorma l i ty , the ex ten t 
of corrugat ion and its pers i s tence on repea t examina t i on in 
order to de te rmine its sensi t ivi ty and specif ici ty as a d i agnos 
tic sign. Fifty ( 9 3 % ) of the E R C P s wi th e v i d e n c e of 
cor ruga t ion demons t r a t ed bi l iary or pancrea t i c abno rma l i t y . 
C o m m o n duct s tones w e r e identif ied in 3 6 cases , panc rea t i c 
or cho lang ioca rc inomas in 12, wh i l e o n e d e m o n s t r a t e d an 
impac ted s tone in H a r t m a n n ' s p o u c h and ano the r a di la ted 
c o m m o n duct and pe r i ampul l a ry d ive r t i cu lum. T h e four re
ma in ing cases wi th cor ruga t ion but n o rad io log ica l abnor 
mali ty at E R C P had b iochemica l and u l t rasonic e v i d e n c e of 
acute pancreat i t i s . Of 16 repeat E R C P s , 15 aga in s h o w e d 
cor rugat ion . W h i l e accep t ing that E R C P e x a m i n a t i o n s are 
per formed on a se lect ive popu la t ion , c o m m o n duc t co r ruga 
t ion — a sign not p rev ious ly desc r ibed to the a u t h o r s ' 
k n o w l e d g e — appears a sens i t ive but non-spec i f ic ind ica tor 
of pancreat ico-bi l ia ry d isease . 

C o m p a r i s o n of cho le sc in t igraphy , u l t r a s o u n d a n d 
E R C P in 55 pat ients w i t h in trahepat i c cho le l i th ias i s 
I. Stewart , K. C. H o , J. L e u n g and C . M e t r e w e l i 
Departments of Diagnostic Radiology and Organ 
Imaging, and Medicine, Prince of Wales Hospital, 
Chinese University of Hong Kong, Shatin, New 
Territories, Hong Kong 

p a r e n c h y m a l hypofunc t ion , no t ava i lab le f rom u l t rason ic or 
e n d o s c o p i c examina t ion . T h e add i t ion of cho le sc in t ig raphy 
mater ia l ly benef i ts the m a n a g e m e n t of the acu te and chron ic 
phases of in t rahepat ic chole l i th ias i s . 

Corre la t i on of s tag ing w i t h surv iva l in pat i ent s w i t h 
c h o l a n g i o c a r c i n o m a 
J. J. Dona ld , S. J. Garber , *A . C. S m i t h and W . R. Lees 
Departments of Radiology and *Gastroenterology, The 
Middlesex Hospiral, London WIN 8AA 

C h o l a n g i o c a r c i n o m a is rare and carr ies a p o o r p rognos i s . 
K n o w l e d g e of the d is t r ibut ion of the t u m o u r is essent ia l to 
successful t r ea tment e i ther by pa l l ia t ive s ten t ing or surgery . 
In a p rospec t ive s tudy 31 pa t ien ts wi th an u l t r asound d i agno 
sis of c h o l a n g i o c a r c i n o m a u n d e r w e n t e n d o s c o p i c r e t rograde 
c h o l a n g i o p a n c r e a t o g r a p h y ( E R C P ) . D iagnos i s w a s con 
f i rmed by cl inical fo l low-up . T h e t u m o u r w a s ex t rahepa t i c 
in 12 cases ( 3 9 % ) and s i tuated at the h i l u m in 1 9 ( 6 1 % ) . T h e 
m a x i m u m t u m o u r d i m e n s i o n var ied from 10 m m to 89 m m 
wi th a m e a n of 38 m m . Of the t u m o u r s , 5 8 % had i r regular 
m a r g i n s and 7 1 % w e r e h o m o g e n o u s in e c h o pa t te rn . T h e 

t u m o u r echogen ic i ty w a s less than that of the l iver in 4 2 % , 
equa l in 4 2 % and increased in 1 6 % . D o p p l e r s ignals w e r e 
de tec ted in the t u m o u r in on ly four pa t ien t s and there w a s 
e v i d e n c e of por ta l vein i n v o l v e m e n t in five cases . R e g i o n a l 
l y m p h a d e n o p a t h y w a s seen in 5 8 % and l iver me ta s t a se s in 
10%. T h e E R C P f indings ag reed prec ise ly wi th ultra
sonography in 5 6 % of cases and e s t ima ted grea te r t u m o u r 
extent in 2 2 % . In t w o pa t ien t s the final d i agnos i s w a s 
ga l l s tones . T h e r e w e r e four E R C P fai lures . U l t r a sonogra 
phy is an accura te d iagnos t i c m e t h o d w h i c h m a p s the bi l iary 
t ree and p rov ides in format ion on t u m o u r load, impor t an t in 
p l a n n i n g t rea tment . T h e re la t ion of these factors to survival 
is d i scussed . 

Intrahepat ic cholel i th ias is c a u s e s duct d i la t ion , s t r ic ture 
format ion and hepa t ic p a r e n c h y m a l a t rophy . Pa t ien ts fre
quent ly present wi th acu te cho lang i t i s . T h e a im of this s tudy 
was to c o m p a r e the addi t ional funct ional in format ion p ro 
vided by cholesc in t ig raphy wi th the m o r p h o l o g i c a l informa
tion prov ided by u l t rasound and E R C P . Fifty-five pa t ien t s 
had cholesc in t ig raphy (1 .85 M B q (5 m C i ) E H I D A ) , ultra
sound and E R C P on admiss ion . Nasob i l i a ry d ra ins w e r e 
inserted at E R C P w h e n indica ted . A n a l y s i s of the five 
phases of cho lesc in t ig raphy (perfusion, h e p a t o c y t e , exc re 
t ion, C B D / s m a l l b o w e l and gall b l adde r ) p r o v i d e d signifi
cant addi t ional informat ion rega rd ing the p r e s e n c e of intra
hepat ic cholel i th ias is , duc t d i la ta t ion, abscess fo rma t ion and 

D i a g n o s t i c va lue of c h o l a n g i o g r a m s in pat i ent s wi th 
o b s t r u c t i v e j a u n d i c e 
A. H. H a s a n , B . M o u l e and D . C . Car t e r 
Department of Radiology, Glasgow Royal Infirmary, 
Glasgow G31 2ER 

T h e c h o l a n g i o g r a m s ( P T C and E R C P ) of 147 pa t ien t s wi th 
surgical obs t ruc t ive j a u n d i c e , w h o had a final d i agnos i s 
based on opera t ive f indings , b iopsy , au topsy or e n d o 
scopy , were eva lua ted to assess the i r d iagnos t i c va lue in 
different surgical cond i t ions ; and the l iver- funct ion tests 
w e r e then cor re la ted . T h e sensi t ivi ty and specif ic i ty of 
the c h o l a n g i o g r a m s in di f ferent ia t ing b e t w e e n ben ign and 
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m a l i g n a n t cond i t ions w e r e 8 4 % and 8 6 % respec t ive ly ; 8 6 % 
and 9 3 % for the d iagnos i s of cho ledocho l i th i a s i s , and 4 8 % 
a n d 7 1 % for the d i agnos i s o f ben ign non -ca l cu lous c o n d i 
t ions . A signif icant ly h ighe r va lue of the total s e rum bi l i ru
bin level and a larger t r ansverse d i ame te r of the ga l lb ladder 
( G B ) w e r e r eco rded in pa t ien ts wi th ma l ignan t obs t ruc t ion . 
H o w e v e r , there w e r e n o stat ist ical ly s ignif icant d i f ferences 
b e t w e e n the g roups rega rd ing the m a x i m u m d i ame te r s of the 
in t rahepat ic duc ts ( I H D ) , c o m m o n hepat ic duct ( C H D ) and 
c o m m o n bile duct ( C B D ) , n o r in t e rms of the s e rum a lka l ine 
p h o s p h a t a s e concen t ra t ion . T h e s tudy c o n c l u d e s that: (1) 
d i rec t c h o l a n g i o g r a p h y still p l ays an impor t an t ro le in d iag
nos is of different surgical cond i t ions ; (2) the d i ame te r s of 
the I H D , C H D , C B D and G B a lone (e.g. m e a s u r e d by ul t ra
sound ) canno t rel iably different iate ben ign and m a l i g n a n t 
cond i t ions ; h o w e v e r , small sh runken G B m a k e s d i agnos i s of 
a m a l i g n a n t obs t ruc t ion very unl ike ly ; and finally, (3) in the 
absence of a h is tory of bi l iary surgery or the usual c h o l a n g i -
ograph ic features of ca lcu lous obs t ruc t ion , any c o m p l e t e or 
n e a r - c o m p l e t e obs t ruc t ion in the bi l iary s y s t e m m u s t b e 
h ighly susp ic ious for ma l ignan t cond i t ion regard less of the 
cho l ang iog raph ic appea rances . 

A s tra tegy for p e r c u t a n e o u s r e m o v a l o f mul t ip l e 
i n t r a h e p a t i c calcul i 
A. A d a m , M. N . Che t ty , E. Y. C. Y e u n g and I. S. Ben jamin 
Department of Diagnostic Radiology, Hammersmith 
Hospital, Du Cane Road, London WI2 OHS 

T h e remova l of mul t ip le in t rahepat ic bi l iary ca lcul i c an 
presen t fo rmidab le p r o b l e m s espec ia l ly fo l lowing hepa t i -
co je junos tomy. W e h a v e t reated e ight pa t ien t s wi th this 
condi t ion , six of w h o m had ben ign hepa t i co j e junos tomy 
str ic tures and t w o re ta ined calcul i fo l lowing cho l ecys t ec 
t o m y . In pa t ien ts wi th s t r ic tures a R o u x loop w a s fixed sub -
cu taneous ly at the t ime of surgery and m a r k e d wi th meta l l i c 
c l ips . It w a s used la te r by the rad io logis t for r e t rog rade 
access to the bil iary t ree. A c o m b i n a t i o n of sa l ine i r r igat ion, 
D o r m i a - t y p e baske t s and occ lus ion ba l l oons w a s used to 
c lear the bi l iary tree of ca lcul i . O c c l u s i o n ba l loons p r o v e d 
par t icular ly useful in dea l ing wi th smal l calcul i in distal 
duc t s . T h e s t r ic tures were d i la ted and in t w o cases 
G i a n t u r c o se l f -expandable meta l l i c s tents were inser ted . In 
five pa t ien ts all of the calcul i we re successful ly re t r ieved. In 

the r ema in ing three comple te r emova l was not poss ib le but 
subsequen t cl inical m a n a g e m e n t was m a d e m u c h eas ier 
fo l lowing radiological intervent ion. The re were three cases 
of pos t -p rocedure cholangi t i s . T h e pat ients have r ema ined 
symptom- f ree for a med ian per iod of 16 m o n t h s (mean 12.4 
m o n t h s ) . T w o pat ients deve loped recurrent s tones after 27 
m o n t h s and 6 m o n t h s respect ively and were successful ly 
t rea ted again . T h e s trategy descr ibed appears successful in 
dea l ing wi th the majori ty of c o m p l e x pat ients wi th intra
hepa t ic calcul i . 

P e r c u t a n e o u s cho lecys tos tomy in the t r e a t m e n t of 
acute c a l c u l o u s cholecyst i t i s in high-r isk pat ients 
O. C h a n , M . Sen , T. Y. K. Chan , E. L o v e d a y and R. J. 
Nichol l s 
Departments of Radiology and Surgery, St Thomas' 
Hospital, London SEI 7EH 

Surgical cho lecys tos tomy is regarded as the safest opera t ive 
m e t h o d for the t rea tment of acute cholecyst i t i s , wi th an 
opera t ive morta l i ty of 0 . 5 % . H o w e v e r , in the e m e r g e n c y 
s i tuat ion and in h igh-r isk pat ients , the morta l i ty rate can rise 
as h igh as 1 5 % . Percu taneous cho lecys tos tomy (PC) , w h e n 
pe r fo rmed in pat ients undergo ing l i thotripsy or d isso lu t ion 
therapy or as par t of pe rcu taneous s tone ext ract ion in the 
t rea tment of ga l l s tones , is a difficult p rocedure and requi res 
bo th skill and exper ience . Howeve r , w h e n P C is pe r fo rmed 
in pa t ien ts wi th ei ther ca lcu lous or aca lcu lous cholecys t i t i s , 
it is a re lat ively s imple and safe p rocedure wh ich is per
fo rmed under local anaes the t ic . W h e r e a s P C is n o w the 
accep ted t rea tment in aca lcu lous cholecyst i t i s , it has not 
ga ined widesp read approva l in the t rea tment of ca lcu lous 
cholecys t i t i s , not even in h igh-r isk pat ients . W e presen t 
th ree e lder ly pa t ien ts wi th ca lcu lous cholecyst i t i s w h o failed 
to set t le on conserva t ive t rea tment ; two were cons idered 
h igh-r i sk and one refused surgery initially. All three pa t ien ts 
had P C s wi th immed ia t e relief of pa in wi th rapid resolu t ion 
of all s y m p t o m s and s igns . T w o had e lect ive cho lecys tec to 
m i e s 3 and 7 m o n t h s after the P C . T h e third pat ient refused 
surgery and has r ema ined a symptomat i c for 1 year . P C is 
s imp le and safe and can be l ife-saving and should be cons id
ered as an a l ternat ive me thod of t rea tment in the m a n a g e 
m e n t of acu te ca lcu lous cholecyst i t i s , in par t icular in elderly 
and h igh-r i sk pat ients . Elec t ive surgery in these g roups of 
pat ients should only be offered to those w h o r ema in s y m p 
tomat i c . 
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Benign bi l iary d isease: p e r c u t a n e o u s e n d o p r o s t h e s i s 
or bal loon di latat ion? 
A. G i l l a m s , * S . Ma thu r , W . Tay lo r , *J. S. D o o l e y and R. 
Dick 
Departments of Radiology and *Medicine, The Royal 
Free Hospital and School of Medicine, London NW3 

W h e n surgery is not cons idered appropr i a t e , and w h e n an 
endoscop ic approach is not poss ib le , pa t ien t s wi th s y m p t o 
mat i c ben ign biliary str ictures p rov ide a the rapeu t i c di 
l e m m a . W e have t reated 21 such pa t ien ts , (11 female , 10 
male ) wi th a m e a n age of 55 years ( r ange 2 3 - 7 8 ) , wi th e i ther 
pe rcu taneous inser t ion of an endopros thes i s (PE) or pe rcu ta 
neous bal loon di latat ion (PD) . T w e n t y pa t ien ts had post
operat ive str ictures and of these 16 fo l lowed cho l ecys t ec 
tomy. O n e pat ient had p r imary sc le ros ing cho lang i t i s . In 17 
of the pat ients a total of 32 cor rec t ive bi l iary ope ra t ions had 
been per formed. T h e indicat ion for the p e r c u t a n e o u s p r o c e 

dure was recurrent cholangi t i s wi th or wi thou t j a n u d i c e . T h e 
m e a n bil irubin before the p rocedure was 76 j imol/1 [ range 
5 - 5 7 6 (normal < 17 u.mol/1)]. T e n pa t ien t s had P D , 11 P E 
(six Teflon endopros theses and five me ta l ) . F o u r pa t ien ts in 
each g roup deve loped early compl i ca t i ons (i.e. less than 
2 4 h after the p rocedure ) . T h e m e d i a n a s y m p t o m a t i c pe r iod 
fo l lowing the p rocedure was P D 11.5 m o n t h s ( range 3^13) , 
P E 11 m o n t h s ( range 5 - 9 6 ) . A f u r t h e r p r o c e d u r e ( o r s u r g e r y ) 
for recurrent s y m p t o m s w a s necessary in P D 5/10 and P E 4 / 
11 at a m e d i a n of 12 and 14 m o n t h s respec t ive ly . All f ive P D 
pat ients w h o have not requ i red further in te rvent ion are 
a symptomat i c at m e d i a n fo l low-up of 14 m o n t h s . Pa t ien ts in 
bo th groups achieved a va luab le pe r iod of bi l iary d ra inage . 
H o w e v e r 4 3 % needed a further p r o c e d u r e 3 m o n t h s to 5 
years later. Despi te recent advances , these da ta d o not 
suggest that P D is bet ter than or w o r s e than P E 

Liver and biliary system 

Technica l aspect s of p e r c u t a n e o u s ga l l s tone 
disso lut ion wi th methy l - t er t -buty l - e ther ( M T B E ) 
D. J. Wr igh t , J. P. M . El lu l , R. H . D o w l i n g and A. M . 
Keight ley 
Departments of Radiology and Gastroenterology, Guy's 
Hospital, London SE1 9RT 

Choles te ro l gal ls tones in a funct ioning ga l lb ladder can b e 
t reated by pe rcu taneous c h o l e c y s t o s t o m y a n d infusion of 
M T B E . W e report on our initial e x p e r i e n c e in 14 pa t ien t s , 
emphas iz ing technical aspec ts of ca the ter p l a c e m e n t and 
manipu la t ion dur ing M T B E disso lu t ion . Diff icul t ies in 
ca theter iza t ion were re la ted to insufficient ana lges ia , res is 
tance of the ga l lb ladder wal l , ga l lb ladder mobi l i ty and in
vaginat ion of the ga l lb ladder wal l . Fa i lu re in ca the te r iza t ion 
was associated with in t ro-per i toneal bi l iary l eakage . S e m i -
urgent cho lecys tec tomy in t w o pa t ien ts resu l ted and e lec t ive 
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c h o l e c y s t e c t o m y in a third. A further p r o b l e m that w e 
encoun te r ed w a s ex t rus ion of the pigta i l ca theter , dur ing 
M T B E infusion, as a resul t of resp i ra tory m o v e m e n t ( two 
pa t ien t s ) . Th i s w a s o v e r c o m e by us ing a longer (70 cm) 
ca the te r and co i l ing it in the ga l lb ladder . M a x i m a l s tone 
d i sso lu t ion occurs wi th in the pigta i l of the ca the te r w h e r e 
M T B E concen t ra t ion is greates t . M a n i p u l a t i o n of the ca the
ter dur ing d isso lu t ion is therefore des i rab le to ensu re that 
s tones r e m a i n in an op t imal pos i t ion . W e found that va r ious 
re f inements of t e chn ique w e r e requ i red dur ing the initial 
l ea rn ing pe r iod before technica l success cou ld b e re l iably 
ach ieved . 

Notes 
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Chest Radiology (10.45-12.00) 

D i a g n o s i s o f p u l m o n a r y e m b o l i s m 
J. P . L a v e n d e r 
Department of Diagnostic Radiology, Royal Postgraduate 
Medical School, Hammersmith Hospital, Du Cane Road, 
London W12 ONN 

T h e d iagnos i s of p u l m o n a r y e m b o l i s m r e m a i n s a w i d e 
sp read p r o b l e m . Both c l inical a s s e s s m e n t and the ches t 
r ad iog raph are inaccura te and therefore the pa t ien t s under 
go ing further inves t iga t ion represen t a smal l p ropo r t i on of 
the real i nc idence in a hospi ta l popu la t ion . Ven t i l a t ion 
perfus ion i m a g i n g has a h igh accuracy w h e r e the per fus ion 
defects are l a rge or mul t ip l e , bu t w h e r e they a re s u b - s e g m e n -
tal , cor re la t ion wi th pos i t ive a n g i o g r a p h y falls to n o n - d i a g 
nos t ic leve ls , p robab ly d u e to p o o r reso lu t ion for bo th sets of 
i m a g e s . A n a l te rna t ive a p p r o a c h is the ident i f icat ion of 
pa t ien t s at risk by loca l iz ing v e n o u s t h r o m b u s by u l t r asound 

or rad ioac t ive t racer . P rospec t ive i m a g i n g of v e n o u s t h r o m 
b u s in pos t -opera t ive pa t ien ts can b e pe r fo rmed us ing a 
rad io labe l l ed m o n o c l o n a l an t ibody wi th h igh affinity for 
pla te le ts ( G r e e n s p a n et al , 1982; L a v e n d e r e t a l , 1988) . T h i s 
t racer can b e used to look at the na tura l h is tory of pos t 
opera t ive t h r o m b u s and a lso a l lows i m a g i n g of the clot in the 
p u l m o n a r y ar tery . D a t a b a s e d on 30 pos t -ope ra t ive pa t ien t s 
i m a g e d in this w a y s h o w e d a grea te r than 5 0 % inc idence of 
t h r o m b u s , m a i n l y in calf ve ins , wi th a 2 0 % inc idence of 
p u l m o n a r y embo l i m o s t of w h i c h cou ld b e v i sua l i zed w i th 
this t racer . Di rec t m e t h o d s of ident i fy ing bo th per iphera l 
and centra l t h r o m b u s s e e m to offer the w a y fo rward in 
dea l ing wi th the w i d e s p r e a d cl inical p r o b l e m of t h r o m b o 
e m b o l i c d i sease . 

M a g n e t i c R e s o n a n c e anatomica l a n d f low i m a g i n g of 
p u l m o n a r y arter ies in pat ients wi th s ingle lung 
t r a n s p l a n t a t i o n 
R. H . M o h i a d d i n , R. Paz , S. T h e o d o r o p o u l o s , 
D . B . L o n g m o r e and M . Y a c o u b 
Magnetic Resonance Unit, National Heart and Chest 
Hospitals, 30 Britten Street, London SW3 6NN 

M a g n e t i c r e sonance imag ing has been used to s tudy p u l m o 
nary arterial a n a t o m y and to m e a s u r e pu lmona ry arterial 
b l o o d flow in pa t ien ts wi th s ingle lung t ransplanta t ion . N ine 
pa t ien t s and n ine cont ro ls ma tched for age and sex were 
s tudied . T h e a n a t o m y of the m a i n p u l m o n a r y ar tery and its 
m a i n b r a n c h e s , as well as the site of arterial a n a s t o m o s e s , 
w e r e identif ied and their d iamete r s measured . T h e r e w e r e no 
s ignif icant differences in d iamete r s of these vesse ls b e t w e e n 
the pa t ien t s and their cont ro ls . Arter ia l b lood f lows to the 

t ransp lan ted lung were 2 .07±0 .451 /min /m 2 in the g roup wi th 
r ight s ide t ransplanta t ion and 2 . 4 3 + 0 . 6 0 1 / m i n / m 2 in the left 
s ided g r o u p c o m p a r e d wi th (1 .22±0.22) 1/min/m2 and (1.27 
± 0 . 4 1 ) 1/min/m2 in the cont ro l g roup respect ively . T h e rat io 
of b l o o d f low in the t ransplanted and the nat ive lungs in all 
pa t ien t s s tud ied w a s 2 .8±0 .83 : 1. T h e flow profi le in the 
ar tery of the t ransp lan ted lung shows a w ide forward flow 
du r ing sys to le and m o s t of dias tole , whi le that of the nat ive 
lung s h o w s a na r row early systol ic peak and a reverse f low 
in m o s t of d ias to le . Th i s differential f low and its pat tern are 
m o s t l ikely to b e re la ted to the rela t ive res is tance in the nat ive 
and t ransp lan ted lung and could well b e a good index for 
m o n i t o r i n g and fo l low-up of pat ients wi th lung t ransplan ta
t ion. 
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P u l m o n a r y K a p o s i ' s s a r c o m a ; a rev i ew of the 
rad iographic a p p e a r a n c e s in the St M a r y ' s Hosp i ta l 
g r o u p of pat ients wi th the A c q u i r e d I m m u n e 
Def ic iency S y n d r o m e 
M. McCar ty , D . A . C u n n i n g h a m , F , M o s s and R. J enk in s 
Department of Radiology, St Mary's Hospital, London W2 
INY 

In pat ients wi th the Acqu i red I m m u n e Def ic iency S y n d r o m e 
( A I D S ) , K a p o s i ' s s a r coma causes s ignif icant morb id i ty and 
morta l i ty . A l though skin invo lvemen t is the m o s t c o m m o n 
manifes ta t ion, the d isease is sys temic , par t icu lar ly affect ing 
the lungs and gastrointes t inal tract. L u n g i nvo lvemen t 
should be suspected w h e n the chest r ad iograph d e m o n s t r a t e s 
nodular infiltrates, p leural effusions or l y m p h a d e n o p a t h y . 
In s o m e cases , consol ida t ion repea tedly occur s in a par t icu
lar segment due to a part ial ly obs t ruc t ing e n d o b r o n c h i a l 
lesion. O f 3 6 0 A I D S pat ients seen a t S t M a r y ' s , 2 9 h a v e had 
bronchoscopica l ly p roven K a p o s i ' s s a r coma . W e presen t 
the radiographic appearances in this g r o u p . 

it b e c a m e b locked . T h r e e e m p y e m a cases w h i c h w e r e s low 
to resolve w e r e m a n a g e d as ou tpa t ien t s . In one of these a 
b roncho-p leu ra l fistula w h i c h requi red surg ica l t r ea tmen t 
was later demons t r a t ed . T w o o ther cases requ i red surgery 
d u e to the pe r s i s t ence of the cavi ty . N o compl i ca t i ons of the 
p rocedure occur red and n o infect ion d e v e l o p e d at the ca the 
ter si te. W e c o n c l u d e that r ad io log ica l ly -gu ided fine ca the 
ter d r a inage of pleural co l lec t ions is a safe and effect ive 
m e t h o d and that d r a inage by large ches t d ra ins or r epea ted 
aspi ra t ions is unnecessa ry . 

Sensi t iv i ty o f f ine need le t r a n s t h o r a c i c p e r c u t a n e o u s 
need le b iopsy ( T N A B ) v e r s u s h is to log ica l t ype , m a s s 
s ize a n d locat ion of lung c a r c i n o m a 
C. D . Col l ins and E. Brea tnach 
Department of Radiology, Mater Misericordiae Hospital, 
Eccles Street, Dublin 7 

C T and u l t rasound-gu ided d r a i n a g e of p leural 
e m p y e m a s a n d m a l i g n a n t effusion us ing f ine pigtai l 
catheters 
C. S a m p s o n , T. J. B l o o m b e r g and W . McAl l i s t e r 
Department of Radiology, The Royal Surrey County 
Hospital, Guildford, Surrey GU2 5XX 

Dra inage of pleural co l lec t ions is usual ly pe r fo rmed us ing 
Argy le chest drains or repeated asp i ra t ions . W e desc r ibe a 
series of 34 cases (26 e m p y e m a s and seven m a l i g n a n t effu
sions) in which the col lec t ions were d ra ined by C T or 
u l t rasound insert ion of a pigtai l ca theter . A 7 F ca the te r w a s 
used in adul ts and a 5 F or 6 F one in ch i ld ren . Dra inage was 
by a c losed sys tem into a plast ic d ra inage bag and th ick co l 
lect ions of pus were irrigated wi th no rma l sa l ine . T h r e e 
cases of mul t i locula ted e m p y e m a w e r e t rea ted by the s imul 
taneous insert ion of t w o ca the ters . In only one case (ma l ig 
nant effusion) was ca theter r ep l acemen t necessa ry b e c a u s e 

T h o u g h T N A B is a well es tab l i shed m e t h o d for ob ta in ing 
ma l ignan t pa tho log ica l conf i rmat ion of lung c a r c i n o m a , in 
the l i terature an overal l non-d iagnos t i c rate of 1 5 - 2 0 % is 
quo ted . T o inves t iga te poss ib le nega t ive inf luences on 
b iopsy rate , w e have ana lysed resul ts of T N A B vs cell t ype , 
m a s s size and locat ion in 129 pa t ien t s wi th b r o n c h o g e n i c 
ca r c inoma . Overa l l , T N A B w a s successful in 8 9 % of cases . 
Sensi t iv i ty was best for smal l -ce l l c a r c i n o m a s ( 1 0 0 % ) w h e r e 
therapeut ic impl ica t ions are grea tes t in non- re sec tab le d i s 
ease , and it w a s least for s q u a m o u s cell t u m o u r s ( 7 2 % ) . N o n 
d iagnos t ic asp i ra tes occur red in seven of 60 m a s s e s ove r 3 
c m in s ize and in three o f 2 9 m a s s e s o v e r 6 c m . T w e n t y - e i g h t 
of 30 centra l t u m o u r s s h o w e d pos i t ive h i s to logy vs 77 of 89 
per iphera l les ions . T h e nega t ive inf luence of these va r i ab les 
in our pa t ien ts w a s less than f igures quo ted for t r ans -bron
chial b iopsy . W e c o n c l u d e that cell type , t u m o u r site or s ize 
( w h e n ove r 3 c m ) d o not represent ma jo r de t e rminan t s of 
yield for T N A B . If low sensi t ivi t ies are ach ieved wi th this 
t echn ique , they resul t f rom other factors . T h e s e resul ts are 
e labora ted and d i scussed . 
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P u l m o n a r y i n v o l v e m e n t in s y s t e m i c l u p u s 
e r y t h e m a t o s u s : eva luat ion w i t h c o m p u t e d 
t o m o g r a p h y 
C. M. Prendergas t , D . M. Hanse l l and M . B . R u b e n s 
Department of Radiology, Brompton Hospital, London 
SW36HP 

High- reso lu t ion C T of the ches t has an es tab l i shed role 
in the a s se s smen t and mon i to r ing of diffuse d i seases of the 
lung p a r e n c h y m a . A s yet there has been n o descr ip t ion in the 
l i tera ture of the appea rances of lung i nvo lvemen t in sys t emic 
lupus e r y t h e m a t o s u s (SLE) on h igh- reso lu t ion C T . In S L E 
the p leura , lung p a r e n c h y m a , p u l m o n a r y vascu la tu re and 
d i a p h r a g m m a y be invo lved . T h e resul t ing c h a n g e s ref lected 
on conven t iona l ches t r ad iography inc lude recur ren t p leura l 
effusions, su b seg men t a l co l lapse , a reas of conso l ida t ion and 

shr ink ing lung s y n d r o m e . W e have rev iewed our pat ients 
wi th S L E w h o h a v e had h igh-resolu t ion C T of the thorax 
ove r the past six years . All pat ients fulfilled the cr i ter ia of the 
A m e r i c a n Assoc ia t ion of Rheumato log i s t s in es tabl ish ing 
the d iagnos i s . In over 8 0 % of cases there was ev idence of 
p leura l d i sease , e i ther pleural th ickening or small pleural 
effusions. Linear , band- l ike opaci t ies were the next mos t 
c o m m o n abnormal i ty . These tended to be both per ipheral 
and basal in dis t r ibut ion. Ano the r frequent mani fes ta t ion 
w a s smal l areas of consol ida t ion and poor ly def ined areas of 
increased pa r enchyma l densi ty , vis ible in up to 6 0 % of 
pa t ien ts . T h e pathologica l explana t ion for these appear 
ances needs further clarification since it r emains uncer ta in 
w h e t h e r they represent areas of lupus pneumon i t i s , infarc
t ion due to vascul i t is , or intercurrent infection. 

C T dens i ty m a p p i n g in the a s se s sment of p u l m o n a r y 
e m p h y s e m a : a technical appraisa l 
M. S. Berna rd and H. A d a m s 
Department of Radiology, Llandough Hospital, Penarth 
CF61XX 

M a n y m o d e r n C T scanners have pos t -process ing facili t ies 
wh ich a l low pixels within a se lected densi ty range to be 
h ighl igh ted . It has recent ly been sugges ted that us ing this 
t echn ique to h ighl ight regions of low C T densi ty ( - 9 0 0 H to 
- 1 0 0 0 H ) can accurate ly locate and quant i ta te areas of pu l 
m o n a r y e m p h y s e m a ("lung densi ty m a p p i n g " ) . Th i s m e t h o d 
was eva lua ted in 17 subjects w h o had no ev idence of s t ruc

tural lung disease on full respiratory function tes t ing. C T 
techn ique was s tandardized. In sect ions obta ined at the level 
of the car ina , m e a n C T densi ty varied from - 7 7 0 H to - 8 7 5 H 
(overal l m e a n - 8 1 7 H ) . T h e percen tage cross-sect ional area 
in the r ange - 9 0 0 H to - 1 0 0 0 H varied from 0 . 6 % to 5 8 % 
( m e a n 15 .3%) . In two further groups of subjects the influ
ence of C T slice th ickness and int ravenous contras t admin i 
strat ion on the lung densi ty m a p was evaluated . T h e use of 
na r rower col l imat ion led to a significant increase in m e a n 
cross-sec t ional area within the low densi ty r ange ( p < 0 .05) . 
T h e use of in t ravenous contrast m e d i u m led to a s ignif icant 
reduct ion in cross-sect ional area wi th in this range (p < 0 .01) . 
T h e r e is cons iderable variat ion in the lung dens i ty m a p of 
n o r m a l individuals . T h e m e t h o d is a lso d e p e n d e n t on 
rad iographic technique . T h e potent ia l usefulness and l imi
tat ions of C T lung densi ty m a p p i n g in the a s se s smen t of lung 
d isease are d iscussed. 
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H i g h - r e s o l u t i o n c o m p u t e d t o m o g r a p h i c a p p e a r a n c e s 
of l y m p h a n g i o l e i o m y o m a t o s i s 
D . M. Hanse l l , D . R. Aber le , C. M . P rendergas t and E. 
M o s k o v i c 
Department of Radiology, Brompton Hospital, London 
SW36HP 

L y m p h a n g i o l e i o m y o m a t o s i s is a rare cond i t ion charac te r 
ized histological ly by proliferat ion of smooth musc le th rough
out the lung. T h e ches t r ad iographs and C T scans of 10 
pa t ien ts wi th pa tho log ica l ly p r o v e n d i sease w e r e c o m p a r e d . 
Cor re la t ion was a l so m a d e With lung funct ion tests w h e n 
ava i lab le . Ches t r ad iography d e m o n s t r a t e d lungs wi th nor
mal to inc reased v o l u m e wi th a diffuse fine re t icular pa t te rn 
in terspersed wi th cyst ic air spaces . C T revea led un i fo rm 
r ep l acemen t of the lung wi th cys ts of va ry ing s ize from 
2 - 3 0 m m in d iamete r . T h e cys ts w e r e ex t r eme ly th in -wal led 
and w e r e even ly d is t r ibuted t h roughou t all lobes wi th n o 
centra l or per iphera l p r e d o m i n a n c e . T h e d e g r e e of cys t ic 
c h a n g e in the lung p a r e n c h y m a vis ible on C T w a s m u c h 
grea ter than that v is ib le on ches t r ad iog raphs . In one case 
wi th a n o r m a l ches t r ad iograph there w e r e def ini te cys t ic 
c h a n g e s on the concur ren t C T scan. T h e r e w a s g o o d co r re 
lation b e t w e e n the extent of p a r e n c h y m a j u d g e d to be in
vo lved on C T scans and lung function tests . L y m p h a n g i o l e i o 
m y o m a t o s i s has a d is t inct ive cyst ic a p p e a r a n c e on C T . 
A l t h o u g h not un ique , the C T m o r p h o l o g y and un i form 
dis t r ibut ion of abnormal i ty f requent ly pe rmi t different ia t ion 
from o ther cyst ic cond i t ions of the lung. 
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M R I scanning of the t h o r a x in pat i ent s w i t h ac t ive NotGS 
l y m p h o m a 
P. R. Godda rd , M . C o b b y , A . C a s e , G. Har tne l l and P. 
M u r p h y 
Department of Radiology, Bristol Royal Infirmary, Bristol 
BS2 8HW 

T h e magne t i c r e sonance i m a g i n g ( M R I ) f indings are p r e 
sented of 27 pa t ients wi th l y m p h o m a affect ing the thorax (20 
H o d g k i n ' s , 7 N H L ) . Scann ing w a s u n d e r t a k e n us ing a 
Picker Vis ta 0 .5T M R I Scanner , ^ - w e i g h t e d s p i n - e c h o 
coronal and t ransverse scans wi th c o r r e s p o n d i n g S T I R (shor t 
tau invers ion recovery) scans w e r e the m o s t c o m m o n l y 
e m p l o y e d sequences and p r o v e d eff icacious in d e m o n s t r a t 
ing pa tho logy in the ches t and m e d i a s t i n u m . Sagi t ta l scans 
were useful for the thorac ic sp ine . A b n o r m a l i t i e s w e r e 
shown in the m e d i a s t i n u m (15) , p e r o c a r d i u m (7) , ches t wall 
(5) , p leura (4) and b o n e m a r r o w (11) . M R I w a s ab le to 
demons t r a t e medias t ina l n o d e s , invas ion of vascu la r s t ruc
tures and b o n e m a r r o w i nvo lvemen t w h e n no t v is ib le by C T . 
M o r e surpr is ingly , M R I w a s a l so able to c lear ly s h o w 
in t rapu lmonary nodu le s . M R I wi l l h a v e an impor t an t ro le in 
the s taging and fo l low-up of pa t ien t s wi th l y m p h o m a . 

Thorac i c c o m p u t e d t o m o g r a p h y : va lue in re sp ira tory 
fai lure s e c o n d a r y to k y p h o s c o l i o s i s 
P. Carva lho and D . Car r 
Department of Radiology, Brompton Hospital, London 
SW3 6HP 

T h e chest r ad iographs of pa t ien ts wi th a kyphosco l io s i s 
severe enough to cause respi ra tory fai lure are often difficult 
to interpret becau se the sp ine and med ias t ina l s t ruc tures 
over l ie lung. In o rde r to es tabl i sh w h e t h e r C T w o u l d b e 
helpful in this s i tuat ion, thorac ic C T w a s p e r f o r m e d p r o s p e c 
t ively on 10 pa t ien ts . In fo rmed consen t w a s ob t a ined from 
all. W e conf i rmed that the p la in ches t r ad iog raph is a 
par t icular ly insens i t ive inves t iga t ion in such pa t ien t s , and 
w a s potent ia l ly mis l ead ing in severa l . Re la t ive ly g ross 
pa tho logy , such as r ight l ower lobe co l l apse , w a s not v is ible 
on the ches t r ad iograph , e v e n in re t rospect . P u l m o n a r y 
artery size was a l so difficult to assess on the ches t r ad io 
graphs of several pa t ien ts . In n o pa t i en t d id the a b n o r m a l 
thoracic s t ructure p reven t en t ry into the gan t ry n o r s cann ing . 
C T was able to conf i rm or exc lude p u l m o n a r y conso l ida t ion 
in pat ients wi th an acu te exace rba t ion of the i r resp i ra tory 
failure. C T was a lso able to d e t e r m i n e p u l m o n a r y ar tery s ize . 
In conc lus ion , pla in ches t r ad iog raphy can b e m i s l e a d i n g in 
pat ients wi th a severe thorac ic kyphosco l io s i s ; C T is fea
sible , and can reveal g ross pa tho logy not v is ib le on the ches t 
rad iograph. 
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Small Bowel Studies (2.50-3.45) 

Pla in r a d i o g r a p h i c a n d C T a p p e a r a n c e s of lesser sac 
h e r n i a s 
T. Tran and F . R e g a n 
Department of Radiology, St Mary's Hospital, London W2 
1NY 

" T c m - H M P A O i m a g i n g in C r o h n ' s d i sease of the smal l 
b o w e l 
N . K e n n a n , P. Facey , J. Jones , J. R h o d e s and M . H a y w a r d 
Department of Radiology, University Hospital of Wales, 
Cardiff CF4 4XW 

In ternal he rn ias are rare , a ccoun t ing for only 1% of all 
in t raper i toneal causes of intest inal obs t ruc t ion . Internal 
he rn ias t h rough the lesser sac o c c u r (in dec rea s ing fre
q u e n c y ) th rough the fo ramen of W i n s l o w , the t r ansverse 
m e s o c o l o n , the grea te r o m e n t u m and the lesser o m e n t u m . 
F o r a m e n of W i n s l o w hern ias accoun t for 8 % of all in ternal 
he rn ia s . In ternal he rn ias t h rough the gas t ro -hepa t ic o m e n 
t u m are ex t r eme ly rare and to o u r k n o w l e d g e on ly one case 
has b e e n desc r ibed . W e h a v e e n c o u n t e r e d three cases of 
lesser sac hern ia , t w o v ia the fo ramen of W i n s l o w and o n e 
v ia the gas t ro -hepa t ic o m e n t u m . Pla in a b d o m i n a l rad io
g raphs of all th ree cases are p resen ted as wel l as the C T 
a p p e a r a n c e s of the gas t ro -hepa t ic o m e n t a l hern ia . W e s h o w 
that C T can different iate b e t w e e n gas t ro -hepa t ic and fora
m e n of W i n s l o w hern ias and that careful scru t iny of the C T 
and p la in f i lms can lead to a p reope ra t ive d i agnos i s . 

H e r n i o g r a p h y in u n e x p l a i n e d gro in pain 
M . C. Col l ins and W . M o r r i s - J o n e s 
Department of Radiology, Royal Hallamshire Hospital, 
Sheffield S10 2JF 

Rad io i so tope t echn iques using label led leucocytes p rov ide a 
relat ively non- invas ive m e a n s of de te rmin ing the site and 
ex ten t of d i sease activity in inf lammatory bowel d i sorders , 
inc lud ing C r o h n ' s d i sease . N e w e r t echn iques use whi te cells 
label led in vitro wi th 9 9 m - t e c h n e t i u m h e x a m e t h y l p ropy l 
ene a m i n e o x i m e ( T c - H M P A O ) ( A m e r s h a m ) . W e repor t our 
initial expe r i ence us ing * 9 T c m - H M P A O - l a b e l l e d leucocytes 
in 14 pa t ien ts wi th k n o w n small b o w e l C r o h n ' s d i sease . 
E l e v e n pa t ien ts had comparab l e ba r ium s tudies , i.e. per
formed wi th in a year of the scan and with n o in tervening 
surgery . T h e r e w a s good corre la t ion in n ine as to the site and 
ex ten t of d i sease . In one , the scan conf i rmed act ive d i sease 
w h e n a smal l b o w e l e n e m a sugges ted only deformi ty due to 
scarr ing. In a second, the t echne t ium scan failed to s h o w 
total co lon ic i nvo lvemen t demons t ra ted on ba r ium s tudies . 
Of the r ema in ing three pat ients , t w o were cl inical ly wel l , 
one of w h o m had an abnorma l scan. Per ianal d i sease cou ld 
not be v i sua l ized in the third. These early resul ts show good 
cor re la t ion wi th ba r ium studies and clinical eva lua t ion and 
sugges t this m a y be a useful and sensi t ive al ternat ive m e t h o d 
of i m a g i n g these pa t ien ts . 

S ix ty pa t ien t s c o m p l a i n i n g of g ro in pa in w h e r e n o cl inical 
abnorma l i t y was found were inves t iga ted us ing he rn iogra 
p h y , a s imp le outpat ient p r o c e d u r e wi th a ve ry low c o m p l i 
ca t ion ra te , in w h i c h non- ion ic wa te r - so lub le con t ras t m e 
d i u m is injected direct ly in to the per i tonea l cav ity us ing a 2 0 -
g a u g e need le . R a d i o g r a p h s are ob ta ined in the p r o n e , erect 
and ob l i que pos i t ions . T h e examina t i on and in terpre ta t ion of 
the r a d i o g r a p h s are desc r ibed . H e r n i o g r a p h y m a y de tec t 
hern ia l sacs no t o b v i o u s c l inical ly . Al te rna t ive ly , the a b 
sence of hern ia l sac on he rn iog raphy avo ids need le s s g ro in 
exp lo ra to ry surgery . T h e resul ts and c o m p l i c a t i o n ra tes in 
the first 6 0 pa t ien ts are desc r ibed and the r e l a t ionsh ip b e 
t w e e n this inves t iga t ion and the even tua l c l inical o u t c o m e 
deta i led . A future ro le for he rn iog raphy in the inves t iga t ion 
of u n e x p l a i n e d groin pa in is d i scussed . 

Per-oral p n e u m o c o l o n in the eva luat ion of the distal 
smal l b o w e l 
B. Pate l , D . F . Mar t in and A. J. M a x w e l l 
Department of Radiology, Hope Hospital, Salford M6 
8HD and University Hospital of South Manchester, West 
Didsbury, Manchester M20 

A l t h o u g h the smal l bowel e n e m a is wide ly regarded as the 
' g o l d s t anda rd ' for examina t ion of the smal l bowel , the small 
b o w e l m e a l ( S B M ) r ema ins the mos t c o m m o n l y performed 
p rocedu re . T h e peroral p n e u m o c o l o n examina t ion (POPC) 
a l lows double -con t ras t images of the terminal i leum to be 
ob ta ined by insufflating air th rough a rectal tube when orally 
inges ted ba r ium reaches the r ight colon. The technique 

Congres s 45 



Small bowel studies 

offers the possibi l i ty of improv ing the sensi t ivi ty of the 
s tandard S B M by (1) d i s tend ing the distal smal l b o w e l , and 
(2) improv ing mucosa l detail wi th doub le ra ther than s ing le -
contras t images . W e have pe r fo rmed P O P C s on 30 pa t ien t s 
referred for S B M s . S tandard v i ews of the i l eum were 
obta ined before and after air insufflation. Bl ind c o m p a r i s o n 
was m a d e be tween the p re - and post- insuff la t ion images , 
assess ing m a x i m u m ileal d i s tens ion , qual i ty of the d e m o n 
stration of the i leum, and deg ree of conf idence of no rma l i ty 

and abnormal i ty . Ai r reflux was ach ieved in 2 3 / 3 0 cases 
( 7 7 % ) . M a n y pat ients found air insufflat ion uncomfor t ab l e , 
despi te rout ine adminis t ra t ion of in t r avenous g l u c a g o n . 
Al though in mos t cases the distal i leum was bet ter d i s tended 
fol lowing insufflation, the cer ta inty with w h i c h the obse rve r 
felt pa thology could be d i agnosed or exc luded w a s not 
significantly altered. In three pa t ien ts w h o had p rev ious ly 
undergone i leo-caecal resect ions for C r o h n ' s d i sease , easy 
air reflux into the i leum occur red , a l l owing exce l len t d e m o n 
stration of recurrent d i sease at the anas tomos i s . It is con
cluded that the P O P C is not helpful as a rout ine t e chn ique for 
small bowel examina t ion , but m a y b e useful in pa t ien t s w h o 
have had previous i leo-caecal resec t ion . 

Right - s ided divert icul i t i s 
P. A . G a i n e s , A . S h a r m a , M. Arno ld , M . Lin and C. 
Me t rewe l i 
Department of Diagnostic Radiology and Organ Imaging, 
Prince of Wales Hospital, Shatin, New Territories, Hong 
Kong 

Pure ly r ight -s ided d iver t icu los is is rare in the W e s t bu t ac 
coun t s for approx ima te ly 6 8 - 7 6 % of cases of d iver t i cu los i s 
in the Far Eas t . Consequen t l y r igh t - s ided d iver t icul i t i s is 
seen m o r e c o m m o n l y than ih the W e s t . W e s tudied 6 0 4 
consecu t ive ba r ium -enemas and the p a t h o l o g y , rad io logy 
and cl inical deta i ls of the last 34 cases of d iver t icul i t i s , wh ich 
are p resen ted . N o n e of the pa t ien ts wen t to thea t re wi th the 
correc t d i agnos i s . All bu t one were cons ide red to h a v e 
appendic i t i s and the r e m a i n i n g pat ient , w h o had p rev ious ly 
had an a p p e n d e c t o m y , was though t to have a perfora ted 
c a e c u m . Disc r imina t ing features that aid a successful p re 
opera t ive d iagnos i s of r ight -s ided d iver t icul i t i s are : (1) a 
re lat ively longer his tory than appendic i t i s ; (2) a re la t ive lack 
of cons t i tu t ional s y m p t o m s ; (3) the age of the pat ient ; (4) an 
a w a r e n e s s of the h igh f requency of r igh t - s ided d iver t i cu los i s 
in S E As ian pa t ien ts . 

Heredi tary pancreat i t i s : ear ly u l t r a s o u n d 
a p p e a r a n c e s 
J. A. Spencer , D . R. M. Lindsel l and * D . Isaacs 
Departments of Radiology and ^Paediatrics, John 
Radcliffe Hospital, Oxford 0X3 9DU 

Heredi tary pancreat i t i s (HP) is a rare familial cond i t ion first 
descr ibed in 1952 which m a y presen t wi th acu te abdomina l 
pain in ch i ldhood . T h e radiological f indings in a family wi th 
H P are presented . T h e radio logica l ha l lmark of H P is the 
ex tens ive pancrea t ic calcif icat ion and the f requent and large 
pancreat ic duct calcul i . T h e s e h a v e been repor ted as ear ly as 
the second decade , m o r e c o m m o n l y in the third. T h e early 
u l t rasound (US) features have not been prev ious ly desc r ibed . 
T h e US appearances at acute p resen ta t ion in a 2-year old boy 
and over a 3-year fo l low-up are shown . W e d e m o n s t r a t e that 
progress ive duct di la tat ion and o the r features of ch ron ic 
pancreat i t is can be apprec ia ted on U S in the absence of 
pancreat ic calculi or calcif icat ion. T h e adul t U S features are 
i l lustrated. U S is of va lue in the d iagnos i s and sc reen ing of 
family m e m b e r s as well as in fo l lowing the c l inical cour se 
and compl ica t ions of affected ind iv idua ls . T h e ae t io logy of 
H P remains unclear bu t early U S a p p e a r a n c e s indica te that 
p rogress ive pancrea t ic duct d i la ta t ion p recedes the d e v e l o p 
ment of the character is t ic pancrea t ic calcul i and calc i f ica
t ions. 

B u s c o p a n in radio log ica l p r o c e d u r e s — s h o u l d 
pat ients dr ive a f t e r w a r d s ? 
G. R. J. S i s sons 
Department of Diagnostic Radiology, University Hospital 
of Wales, Heath Park, Cardiff CF4 4XN 

B u s c o p a n (hyosc ine-n-bu ty l b r o m i d e , H B B ) is a s m o o t h 
m u s c l e re laxant regular ly used in rad io logica l and e n d o 
scopic p r o c e d u r e s . O n e u n w a n t e d effect is t e m p o r a r y im
p a i r m e n t of visual a c c o m m o d a t i o n . N e a r and d i s t ance 
v is ion has been assessed in 100 pa t ien t s u n d e r g o i n g ba r ium 
mea l and ba r ium e n e m a s tud ies . Visual tes t ing was per 
fo rmed pr ior to the examina t i on and repea ted i m m e d i a t e l y 
before leaving the X- ray depa r tmen t . C o m p l e t e d data were 
ob ta ined in 9 0 pat ients . Of these , 37 w e r e g iven a c o n v e n 
t ional 20 m g in t r avenous d o s e of H B B , 37 w e r e g iven 
g l u c a g o n and 16 rece ived n o d rug . N o pa t ien t s h o w e d any 
impa i r men t of d i s tance v is ion . M i n o r abnormal i t i e s of near 
vis ion w e r e obse rved in five pa t ien t s , all of w h o m had 
been g iven H B B , w e r e aged 50 years or unde r and had b e e n 
re- tes ted 1 2 - 2 1 m i n u t e s after admin i s t r a t ion of the d rug . It 
is sugges ted that the deg ree of v isua l i m p a i r m e n t o b s e r v e d is 
no t sufficient to impa i r d r iv ing abil i ty and that pa t ien t s need 
not b e advised to de lay their depa r tu re on this accoun t . H o w 
ever , an exp lana t ion rega rd ing poss ib le c h a n g e s in nea r 
v is ion is cons ide red appropr ia t e . T h e o the r ocu la r effects of 
H B B are a l so d i scussed . 

Congres s 46 



Ripley Suite 
Cardiac Studies (9.00-10.15) 

P h a r m a c o l o g i c a l s tress in the d i a g n o s i s a n d 
m a n a g e m e n t of c o r o n a r y ar tery d i sease 
S. R. U n d e r w o o d , D . J. Penne l l , R. S. O . Rees and D . B . 
L o n g m o r e 
Magnetic Resonance Unit, National Heart and Lung 
Institute, London SW3 6LY 

S o m e form of s t ress is essent ia l to the funct ional a s s e s smen t 
of co rona ry ar tery d i sease us ing non - invas ive i m a g i n g tech
n iques and d y n a m i c exerc i se is w ide ly used even t h o u g h 
exerc i se to le rance m a y not b e l imi ted by ca rd iovascu la r 
s y m p t o m s . Pha rmaco log i ca l s t ress is an a t t rac t ive a l te rna
t ive or adjunct , and d i p y r i d a m o l e has been used successful ly 
wi th tha l l i um-201 myoca rd i a l perfus ion imag ing desp i te the 
fact thats its m e t h o d of act ion is poor ly under s tood . It is a 
powerful co ronary arterial d i la tor and defects of 2 0 1 T 1 up take 
occu r becau se of the impai red flow rese rve of d i seased 
ar ter ies wh ich leads to a differential de l ivery to the terr i tor ies 
se rved by d i seased and by no rma l ar ter ies . W h e n g iven 
in t ravenous ly , it can a lso cause i schaemia , and poss ib le 
m e c h a n i s m s for i s chaemia in the face of c o r o n a r y d i la ta t ion 
inc lude a p res su re d rop across a s tenosis wi th h igh f low and 
a s teal ing of f low by ar ter ies supp ly ing col la tera l vesse l s . In 
o rde r to inves t iga te the re la t ive i m p o r t a n c e of these m e c h a 

n i sms , w e have compared 2 " 'T1 emiss ion t o m o g r a m s ac 
qu i red fo l lowing in t ravenous d ipyr idamole with cine M R 
t o m o g r a m s acquired under the s a m e condi t ions in 40 pa
t ients wi th coronary artery d isease . Defects of 2"'T1 uptake 
were seen in all pat ients but new wall mo t ion abnormal i t i e s 
w e r e induced in only 6 0 % , indicat ing true i schaemia in these 
pa t ien ts . T h e pat ients with i schaemia had m o r e ex tens ive 
2 < "T1 defects and m o r e severe coronary artery d i sease , and 
w e r e m o r e l ikely to exper ience chest pain dur ing the infu
sion. In a n u m b e r of pat ients , a l terat ions in M R signal were 

seen wi th in the i schaemic m y o c a r d i u m and this is likely to 
represent a l terat ions in b lood content . Forty pat ients have 
a lso h e e n s tudied us ing in t ravenous d o b u t a m i n e . This is a lso 
a co ronary dilator, but is ma in act ion is to increase b lood 
p ressure , hear t rate and contract i l i ty . Myocard ia l b lood 
supply is therefore reduced and d e m a n d is increased. In all 
pa t ien ts , bo th defects of 2 0 I T 1 uptake and of regional wall 
m o t i o n were observed . N o adverse side effects were en
coun te red o ther than chest pain , and mos t pat ients preferred 
the pha rmaco log ica l stress to dynamic exerc ise . D o b u t a m 
ine infusion therefore appears to be an ideal form of stress for 
M R I and the potent ia l of M R I and spec t roscopy in pat ients 
wi th co ronary artery d i sease is obv ious . The f indings a l so 
th row n e w light upon the m e c h a n i s m of act ion of d ipyr ida
m o l e w h e n used dur ing 2 0 I T 1 imaging . 

Notes 
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C o m p u t e r - a s s i s t e d d iagnos i s of i s c h a e m i c hear t 
d i sease: a sy s t em d e v e l o p m e n t a n d cl inical tr ia ls for 
the interpretat ion of nuc lear i m a g e s 
Y. Sasaki , M. Ta t eno , T. I i zuka and M. H o r i n o 
Department of Nuclear Medicine, The 2nd Department of 
Internal Medicine, Gunma University School of Medicine 
and Shimazu Corporation, Maebashi and Kyoto, Japan 

Nuclea r med ic ine p rocedures are appl ica t ions of t racer tech
no logy to med ic ine , used for eva lua t ion of t i ssue funct ions . 
Quant i ta t ive analys is and imag ing of reg iona l o rgan func
t ions h a v e been c o m b i n e d by the aid of c o m p u t e r sys t ems 
s ince late 1960s. I m a g e p rocess ing in nuc l ea r m e d i c i n e has 
been widely used in the s tudy of hear t d i seases . In o rde r to 
ach ieve efficient opera t ion of rou t ine nuc l ea r m e d i c i n e 
p rocedures , i m a g e p rocess ing c o m p u t e r s in nuc lea r m e d i 
c ine were l inked to the hospi ta l in format ion s y s t e m (HIS) . 
T h e third c o m p u t e r sys tem w a s added , w h i c h is used for 

repor t ing the resul ts of the s tudies and to cons t ruc t a re la
t ional da ta base . Fu r the rmore , artificial in te l l igence (AI) 
funct ion was deve loped to suppor t i m a g e in terpre ta t ion and 
repor t ing. T h e sys tem w a s appl ied to ca rd iac s tudies such as 
2 0 I T 1 myocard ia l sc int igraphy and ECG -ga ted ca rd iac b lood 
pool sc int igraphy ( M U G A ) for the d i agnos i s of i s chaemic 
hear t d isease (IHS). T h e pu rpose of this p resen ta t ion is to 
descr ibe the who le scope of our c o m p u t e r - a i d e d sys t em for 
the d iagnos is of IHS. T h e e m p h a s i s is pu t on the AI sy s t em 
for the interpretat ion of b u l l ' s e y e d i sp lay and M U G A . T h e 
b u l l ' s eye display of SPECT is t ransferred to the da ta base of 
the pat ient informat ion m a n a g e m e n t ' s y s t e m (PM). W h e n 
inference reques t is m a d e , the feature ex t rac t ion p r o g r a m 
extracts informat ion on the extent , sever i ty and local iza t ion 
of decreased coun t ra tes , c o m p a r i n g the da ta p ixel by pixel 
wi th that obta ined from seven n o r m a l con t ro l s . T h e infer
ence eng ine is act ivated to d e t e r m i n e the p r e s e n c e of focal 
defects , ut i l iz ing d iagnos t ic ru les in the k n o w l e d g e ba se . 
T h e results are sent back to PM and repor ted , wi th the 
probabi l i ty of assurance . Initial c l inical t r ials on 5 8 pa t ien t s 
revealed good ag reemen t b e t w e e n nuc lea r phys i c i ans (NP) 

and AI . T h e sys tem is useful , as it enab le s efficient imp le 
men ta t i on of nuc lea r m e d i c i n e p r o c e d u r e s and a l so p rov ides 
N P wi th c o m p l e m e n t a r y and suppor t ive in format ion for 
in terpret ing and repor t ing nuc lea r m e d i c i n e i m a g e s . 

M R m e a s u r e m e n t of c a r d i a c o u t p u t u s i n g c a r d i a c -
g a t e d acquis i t ion 
M . T a r n a w s k i , T. S. P a d a y a c h e e , M . J. G r a v e s and P . E . 
G r a v e s 
Division of Radiological Sciences, UMDS, Guy's 
Hospital, London SE1 9RT 

M R I can b e used to p rov ide quan t i t a t ive ve loc i ty and flow in
format ion by us ing p h a s e di f ference pu l se s e q u e n c e s . W e 
have appl ied a card iac-ga ted f low-adjusted gradients ( F L A G ) 
pu l se s e q u e n c e to m e a s u r e t ime -ave raged f low in the as 
cend ing aor ta and p u l m o n a r y ar tery of hea l thy vo lun tee r s . 
D a t a acquis i t ion w a s pe r fo rmed on a 1.5T w h o l e b o d y 
sys t em (Phi l ips , G y r o s c a n ) . A m i n i m u m t r igger de lay of 
8 m s w a s used for the first i m a g e wi th success ive images 
ob ta ined at 34 m s in tervals . T h e n u m b e r of i m a g e s acqu i red 

w a s typica l ly 1 7 - 2 0 , w h i c h c o v e r e d the sys to l ic and m o s t of 
the dias tol ic p h a s e . T h e s e q u e n c e used an rf flip ang le of 4 5 ° , 
T E = 17 m s , a 2 5 6 2 da ta mat r ix and 1 s ignal a v e r a g e g iv ing 
a scan t ime of 7-8 m i n . T h e i m a g e s w e r e ana lysed us ing a 
quant i ta t ive f low ana lys i s p r o g r a m (Sun 3 W o r k s t a t i o n ) . 
T h e reg ion of interest w a s def ined from the v e l o c i t y - c o m 
pensa ted m o d u l u s i m a g e and then used on the p h a s e i m a g e 
for ca lcu la t ion of the area and ave rage ve loc i ty . E a c h i m a g e 
y ie lded an ins tan taneous f low va lue . F l o w va lues f rom the 
c o m p l e t e set of i m a g e s w e r e in tegra ted to g i v e the t i m e -
ave raged f low. T h e resul ts ind ica te that s ignal loss dur ing 
the dece le ra t ive p h a s e of sys to le leads to an unde re s t ima t ion 
of f low, par t icular ly in the a s c e n d i n g aor ta . T h i s can b e 
exp la ined by bo th spat ia l and t empora l ave rag ing of the da ta 
due to voxe l s ize and re la t ive ly long T E . T h e impl ica t ions of 
the above for in vivo f low m e a s u r e m e n t us ing the ca rd i ac -
gated F L A G m e t h o d are d i scussed . 
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C o m p a r i s o n of bu l l ' s eye po lar m a p s a n d a d d e d 
c i r c u m f e r e n t i a l prof i les o f d e t e c t i o n o f c o r o n a r y a r t e r y 
d i sease us ing " T c m M I B I S P E C T 
M . Unl i i , B . E r b a s , T . A r a s , * F . O z m e n , C. F . B e k d i k and G. 
Erbeng i 
Departments of Nuclear Medicine and *Cardiology, 
Hacettepe University Medical Faculty, Ankara 06100, 
Turkey 

In the d iagnos i s of co ronary ar tery d i sease ( C A D ) , t w o q u a n 
t i ta t ive m e t h o d s for the eva lua t ion of w T c w m e t h o x y isobu-
tyl isonitryl ( M I B I ) myoca rd i a l per fus ion S P E C T s tudies , 
b u l l ' s e y e po l a r m a p s (BL) and a d d e d c i rcumferen t ia l p ro 
files ( A C P ) were assessed for the i r d iagnos t i c va lues and 
c o m p a r e d wi th qua l i ta t ive v isua l eva lua t ions ( V E ) and co ro 
nary a n g i o g r a p h y resul t s ( C A ) , in 11 n o r m a l s (six m e n , f ive 
w o m e n , m e a n age : 4 4 ± 5 ) and 2 4 pa t ien t s wi th C A D (20 m e n , 
four w o m e n , m e a n age : 5 0 ± 9 ) w h o s e C A d e m o n s t r a t e d 5 0 % 
or g rea te r s tenosis in one or m o r e co rona ry ar te r ies . T o m o 
graph ic s tudies were pe r fo rmed us ing 180° , 6 ° , 3 0 inch da ta 
s a m p l i n g t e c h n i q u e for exe rc i se and res t in t w o different 
d a y s . " T c m M I B I p e r c e n t a g e up take va lues w e r e ob ta ined 
from apica l , m i d and basa l par t s of five m y o c a r d i a l s e g m e n t s 
wh ich w e r e d e t e r m i n e d acco rd ing to the supp ly ing c o r o n a r y 
ar ter ies . Pe rcen t age up take va lues of n o r m a l s w e r e t aken as 
re fe rences , cons ide r ing g e n d e r d i f ferences . T h e fo l lowing 
resul t s were ob ta ined : 

CA n VE(%) BL(%) ACP(%) 

3 vessel 10 76 96 93 sens. 
2 vessel 4 50 75 87 sens. 

75 75 75 spec. 
1 vessel 10 80 90 90 sens. 

68 75 80 spec. 

CA n VE BL ACP 

LAD 21 20 (95%) 21 (100%) 21(100%) 
LCX 12 3 (25%) 9 (75%) 10 (83%) 
RCA 15 11 (73%) 13 (86%) 12 (80%) 
Total 48 34 (71%) 43 (90%) 43 (90%) 

Sensitivity (%) Specificity (%) Accuracy(%) 

VE 74 69 72 
BL 90 75 85 
ACP 91 79 87 

In conc lus ion , b e t w e e n t w o quant i ta t ive m e t h o d s n o 
stat ist ical ly significant difference was observed . But both 
m e t h o d s are found m o r e sensi t ive in the d iagnos is of three 
vesse l C A D pat ients and in the de tec t ion of L C X les ions than 
V E . M o r e o v e r , wi th B L and A C P analysis false pos i t ive 
resul ts were less frequently encountered . 

C o m p a r i s o n of ul trafast C T and M R I for card iac 
d i a g n o s i s 
R. M . M a c M i l l a n , M . R. Rees , J. Ivanoff and M. E. Hask in 
Departments of Cardiology and Radiology, Hahnemann 
University Hospital, Philadelphia, PA 19102, USA 

Ultrafast C T us ing an Imat ron C-100 scanner and M R I us ing 
a G E 1.5 T S igna scanner can acqui re images of the hear t and 
grea t vesse ls wi th exce l len t spatial and t empora l resolut ion. 
I m a g e acquis i t ion t ime is 50 m s for C T a n d 33 m s for M R I . 
Sl ice th ickness is 8 m m for C T and 3 , 5 o r 10 m m for M R I . 
E igh t con t iguous sl ices can be acqui red in 2 2 0 m s (CT) , 
whi l e c ine M R I requires gated acquis i t ion t imes of 256 
d iv ided by hear t rate per pa i r of s l ices. C T has l imited sl icing 
p lanes based on table pos i t ion ing whi le M R I can scan in any 
p lane . A d v a n t a g e s of M R I are: no rad iographic contras t is 
requi red ; n o X-i r radia t ion is used; totally non- invas ive . 
A d v a n t a g e s of C T are: n o gat ing required; short mul t i s l ice 
acquis i t ion t imes ; can be per formed with i r regular card iac 
r h y t h m ; safe for p a c e m a k e r s and other implan ted dev ices . 
C T and M R I can eva lua te atrial and ventr icular cavi ty 
d i m e n s i o n s , vent r icular v o l u m e s , m a s s and wall mo t ion , 
pe r i ca rd ium, hyper t roph ic ca rd iomyopa thy , congeni ta l 
hear t d i sease , ext ra- or in t ra-cardiac tumours , ca rd iac va lves , 
ao r tocoronary bypas s pa tency and aort ic aneu rysms . T h e 
n o r m a l and pa tho log ica l ana tomy of s imilar cases s h o w n by 
bo th t echn iques is cont ras ted and compared , and the phys io 
logical da ta de r ived is d iscussed , wi th advan tages and d i sad
van tages of each . 
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M a m m o g r a p h i c a n d histo logical c lass i f icat ion of 100 
pat ients requir ing b iopsy f r o m the M a n c h e s t e r Breas t 
Screen ing P r o g r a m m e 
D. A. Nicho lson , C. R. M. B o g g i s , J. P . R. J enk ins , D . L. 
Asbury and G. H. Har t ley 
Breast Screening Unit, Department of Radiology, 
University Hospital of South Manchester, West Didshury, 
Manchester M20 

T h e m a m m o g r a m s and h is to logy of the first 100 pat ients 
from the Manches t e r breas t sc reen ing p r o g r a m m e w h o h a v e 
unde rgone exc is ion b iopsy were r ev i ewed re t rospec t ive ly . 
All pat ients unde rwen t exc is ion b iopsy or w ide local exc i 
sion, 46 after needle local izat ion. T h e rad io log ica l features 
in te rms of m a s s type , s ize, locat ion, dens i ty , clari ty of mar 

gin, spiculat ion, microca lc i f ica t ion , archi tec tura l d is tor t ion 
and skin th ickening were assessed independen t ly of the final 
his tological d iagnos is . In the 100 pa t ien ts , 5 6 had a rad io
logical m a s s (15 wi th assoc ia ted microca lc i f i ca t ion) , 38 
showed microcalc i f ica t ion a lone , the r ema in ing 6 s h o w e d 
spiculat ion or archi tectural d is tor t ion. For ty -n ine cases (age 
range 5 0 - 7 9 years , m e a n 60 .8 years ) p r o v e d ma l ignan t (39 
ductal and 10 lobular c a r c i n o m a s ) , 4 6 w e r e ben ign (age 
range 5 0 - 6 5 years , m e a n 56.1 years ) . F ive s h o w e d borde r 
line h is to logy, three wi th a typical duc ta l hype rp la s i a and t w o 
lobular ca rc inomas in situ. Of the 4 9 m a l i g n a n c i e s , 3 6 had 
clinically pa lpable m a s s e s ( range 1 0 - 8 0 m m ) , wi th on ly 13 
requir ing needle local iza t ion. P re -opera t ive rad io logica l 
a ssessment was rel iable , wi th 41 of the 4 9 be ing g raded as 
suspic ious or mal ignan t . Of the 4 6 ben ign cases , on ly 17 had 
cl inical ly pa lpable m a s s e s , 29 requ i r ing need le local iza t ion, 
main ly for microcalc i f ica t ion . T h e major i ty (28 pa t ien ts ) 
were radiological ly uncer ta in . T h e rat io to ben ign to ma l ig 
nant b iopsies pe r fo rmed is less than that p red ic ted by the 
Forrest r e c o m m e n d a t i o n s . T h e rad io logica l features of 
ben ign and mal ignan t lesions are d i scussed wi th re ference to 
the impl ica t ions regard ing surgery and rad io the rapy . 

C a n m a g n e t i c r e s o n a n c e i m a g i n g rep lace ax i l lary 
l y m p h n o d e s a m p l i n g in the m a n a g e m e n t of breas t 
c a r c i n o m a ? A prospec t ive s tudy 
H. G. L e w i s - J o n e s , M. N e w s t e a d , S. J. Le ins te r and G. H. 
W h i t e h o u s e 
Magnetic Resonance Research Centre, University of 
Liverpool, BO Box 147, Liverpool L69 3BX 

T h e a im of this s tudy w a s to c o m p a r e the efficacy of surgical 
axi l lary l y m p h n o d e s a m p l i n g wi th M a g n e t i c R e s o n a n c e 
Imag ing ( M R I ) of the axil la . For ty pa t ien t s wi th b iopsy-
p r o v e n breas t c a r c i n o m a w e r e s tud ied by M R I pr ior to 
surgery . I m a g e s were ob ta ined in the axial and corona l 
p lanes us ing T,- and ^ - w e i g h t e d s equences . All the pat ients 

p r o c e e d e d to e i ther l u m p e c t o m y or pa tey m a s t e c t o m y c o m 
bined wi th axi l lary nodal s amp l ing . T h e resul ts of M R I w e r e 
then c o m p a r e d wi th pa tho log ica l f indings . M R I w a s 1 0 0 % 
accura te in ident i fying l y m p h n o d e i nvo lvemen t in nodes 
grea ter than 10 m m in s ize a l though n o cases of reac t ive 
adenopa thy were p resen t in this g r o u p . Of the r e m a i n i n g 
cases , m a s s e s less than 10 m m in s ize w e r e s h o w n in 23 
cases . In 14 of these , mu l t ip l ana r i m a g i n g s h o w e d vesse ls to 
be the cause of the defects , but in the r e m a i n i n g n ine the 
a p p e a r a n c e s cou ld only b e a t t r ibuted to n o n - e n l a r g e d nodes . 
Unfor tuna te ly chemica l shift ar tefact o b s c u r e d all t issue 
character izat ion information in the normal - s ized l y m p h nodes 
and w e cou ld not therefore different iate the four cases with 
mic roscop ic e v i d e n c e of t umour . N e v e r t h e l e s s , a pro tocol 
for M R inves t iga t ion and in te rpre ta t ion is p r o p o s e d , wh ich 
cou ld s ignif icant ly reduce the n u m b e r of pa t ien t s w h o wou ld 
requ i re s ampl ing , yet retain overa l l a ccu racy . W e a l so repor t 
p re l imina ry resul ts of surface coil s tudies . 
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T h e ind iv idua l a n d tra in ing in m a m m o g r a p h i c 
s c r e e n i n g 
G. E. W a l k e r , A . G . G a l e , *E . J. R o e b u c k , *A . R. M . W i l s o n 
and B . S. W o r t h i n g t o n 
Division of Radiology and *Breast Screening Training 
Centre, University and City Hospitals, Nottingham NG7 
2UH 

Breas t c ance r sc reen ing ra ises the ques t ions of h o w best to 
train radio logis t s for the task and h o w appropr ia te is the 
t r a in ing for each ind iv idua l? D u r i n g a 2 -yea r p e r i o d 
( 1 9 8 8 - 1 9 8 9 ) , app rox ima te ly 75 radiologis ts a t t ended the 
mul t id i sc ip l ina ry t ra ining course in m a m m o g r a p h i c sc reen
ing at N o t t i n g h a m . A s part of this course their f i lm-reading 
abil i ty w a s s tudied by repor t ing on a set of 100 sc reen ing 
m a m m o g r a m s in o rde r to obta in a base l ine p e r f o r m a n c e 
m e a s u r e . Var i a t ions in this w e r e found as , a l t hough all 
par t ic ipants were qual i f ied rad io logis t s , their expe r i ence of 
m a m m o g r a p h y var ied from n o n e at all to s o m e s y m p t o m a t i c 
work . Tes t s of ap t i tude and persona l i ty a s se s smen t s w e r e 
a l so admin i s t e red . T h o s e radio logis t s w h o u n d e r w e n t a 
pe r iod of further special is t t ra ining w e r e aga in a sked to 
read the s a m e test f i lms. Signal de tec t ion theory w a s then 
appl ied to the resul ts of bo th sess ions , p r o d u c i n g R O C 
curves for each ind iv idua l . I m p r o v e m e n t s in p e r f o r m a n c e 
were e x a m i n e d and corre la ted wi th the p sycho log i ca l test 
scores . R e a s o n s for var iabi l i ty in the i nd iv idua l s ' film 
read ing p e r f o r m a n c e are d i scussed and rela ted to the t ra in ing 
offered. 

of a symmet r i ca l th ickened duct pat tern should alert the 
radio logis t to the poss ib le p resence of ex tens ive D C I S . T h u s 
D C I S m a y b e d i agnosed m o r e confident ly, ra ther than found 
se rend ip i tous ly at a breas t b iopsy instigated by the radio lo
gist for equ ivoca l radiological f indings. Any increase in the 
conf idence levels of d iagnos i s of early mal ignant breast 
d i sease in the con tex t of our nat ional breast cancer screening 
p r o g r a m m e wou ld be beneficial . 

Fi lm p r o c e s s i n g in m a m m o g r a p h y 
A. S e r v o m a a , M . Tap iovaa ra and *K. Ceder 
Finnish Centre for Radiation and Nuclear Safety, and 
^Helsinki University Central Hospital, Helsinki, Finland 

O p t i m i z e d fi lm process ing is an impor tant factor for image 
qual i ty and breas t dose in m a m m o g r a p h y . F i lm process ing 
in m a m m o g r a p h y has been studied sensi tometr ica l ly by 
va ry ing deve lope r t empera tu re b e t w e e n 31 ° C and 36° C and 
p roces s ing t ime b e t w e e n 90 s and 2 4 0 s. M e a s u r e m e n t s were 
m a d e for four b rands of m a m m o g r a p h i c film and t w o brands 
of p rocess ing chemica l . Contras t , relat ive speed, base plus 
fog and m a x i m u m opt ical densi ty were ana lysed . T h e results 
s h o w that contras t , re la t ive speed and m a x i m u m densi ty in
c rease wi th deve lope r t empera ture or p rocess ing t ime, but 
the increase o w i n g to p rocess ing t ime is m o r e significant. 
T h e toe region contras t does not behave like the o ther 
cont ras t i ndexes ; the m a x i m u m is reached with long p rocess 
ing t ime and low deve lope r t empera ture . Fi lm speed var ied 
by a factor of four wi th in the range of p rocess ing condi t ions 
s tudied. 

M a m m o g r a p h i c a l l y d e m o n s t r a t e d a s y m m e t r i c a l 
t h i c k e n e d duc t s : a s ign of ducta l c a r c i n o m a in situ 
A. M . W o o d , C. R. M. Bogg i s , D . L. A s b u r y and G. H . 
Har t l ey 

Department of Radiology, Withington Hospital, 
Manchester M20 OPT 

A s y m m e t r i c a l g l a n d u l a r a p p e a r a n c e on m a m m o g r a p h y 
a lways necessi ta tes further evaluat ion. Addi t ional ly , a p r o m i -
nent duc t pa t te rn to the g land t i ssue has been assoc ia ted wi th 
an increased risk of breas t c a r c inoma . W e presen t f o u r c a s e s 
w h e r e m a m m o g r a p h y demons t r a t ed an area of t h i ckened 
duc t - l ike s t ruc tures , b roader than equ iva len t s t ruc tures e l se 
w h e r e in the s a m e breas t or in the cont ra la te ra l breas t . N o n e 
of these a reas w a s pr imar i ly subareo la r and all we re ulti
ma te ly assoc ia ted wi th m i x e d calc i f ica t ions . His to log ica l 
f indings fo l lowing surgical b iopsy s h o w e d ex tens ive duc ta l 
c a r c i n o m a in situ ( D C I S ) in three pa t ien ts . T h e four th 
p a t i e n t ' s m a m m o g r a p h i c abnormal i ty p rogressed ove r three 
yea r s f rom the features s u m m a r i z e d above to a m a m m o g r a 
phica l ly ma l ignan t m a s s . After surgical r e m o v a l , this w a s 
found to be invas ive duc t c a r c inoma . W e think that this type 
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M a m m o g r a p h i c screen ing: w h a t d o radio log i s t s look 
for? 
A. G. Gale , G. E. Walke r , *E . J. R o e b u c k , *A . R. M . W i l s o n 
and B . S. Wor th ing ton 
Division of Radiology and *Breast Screening Training 
Centre, University and City Hospitals, Nottingham NG7 
2UH 

Elucida t ing which m a m m o g r a p h i c a reas h a v e actual ly b e e n 
visual ly e x a m i n e d in detai l and wh ich h a v e not is a key factor 
in unders tand ing the difficulties and source of e r rors m a d e 
by individual radiologis ts dur ing t ra in ing for breas t c ance r 
screening . Consequen t ly the visual search s t ra tegies of rad i 
ologis ts were recorded as they inspec ted the s a m e test set of 
sc reening m a m m o g r a m s . Exper t s first read the fi lms and 
reported on the p resence of abnormal i t i e s as well as o ther key 
radiological features . Radio log is t s in t ra in ing at the No t t ing 
h a m Breast Screen ing Tra in ing Cen t r e a l so pe r fo rmed the 
same task. T h e eye m o v e m e n t da ta from bo th g r o u p s w e r e 
ana lysed for overal l research s t ra tegy, m a m m o g r a p h i c a reas 
e x a m i n e d and the a m o u n t of t ime spent a t t end ing to 
specific areas . This informat ion w a s then re la ted to the 
t ra inees ' pe r formance in repor t ing the f i lms and ident i fying 
features. Var ia t ions be tween the t ra inees and the exper t s are 
cons idered . T h e data are a lso d i scussed wi th rega rd to under 
s tanding the processes under ly ing er rors and in re la t ion to 
t raining. 

T h e N o t t i n g h a m breast m a r k e r loca l izat ion set 
A. R. M . Wi l son , I. O . Ell is , E . J. R o e b u c k and R. W . Blarney 
Breast Screening Training Centre, Nottingham City 
Hospital, Nottingham NG5 IPB 

Breast cancer screening has resul ted in a large increase in the 
n u m b e r of impalpable breast les ions requ i r ing m a r k e r local 
ization prior to open b iopsy . A s well as enab l ing the su rgeon 
to accurately locate an impa lpab le les ion, m a r k e r local iza
t ion should al low the su rgeon to ach ieve the bes t poss ib le 
cosmet ic result . In our exper i ence n o n e of the m a r k e r tech
niques or equ ipmen t avai lable are ideal for these p u r p o s e s . 
T h e dye and carbon par t ic le t echn iques often requi re the 
surgeon to exc ise a larger spec imen than necessa ry . H o o k s 
or curved fine wires are too easi ly d i sp laced and are difficult 
to find within the breast at surgery . T h e R e i d y X wire has 
solved these p rob lems but m a y interfere wi th accura te p a t h o 
logical a ssessment of the exc i sed spec imen . In con junc t ion 
with Med ip lus Ltd, the N o t t i n g h a m breas t t eam has deve l 
oped a breas t m a r k e r local izat ion set w h i c h can b e eas i ly and 
accurate ly placed, m a y be left in situ w i thou t fear of d i s 
p lacement , is comfor tab le for the pat ient , can be eas i ly 
located within the breas t at surgery and can b e r e m o v e d from 
the b iopsy spec imen wi thout need to d i ssec t the spec imen . 
W e descr ibe this new marke r wi re and ou t l ine its use in 
ach iev ing accura te breas t lesion loca l iza t ion . 

C o m p u t e r - a i d e d in terpre ta t ion of s c r e e n i n g 
m a m m o g r a m s : a feasibi l i ty s tudy 
S. M . As t ley , C. R. M . B o g g i s , J. P . R. J enk in s , D . L. A s b u r y 
and C. J. T a y l o r 
Department of Medical Biophysics and Manchester 
Breast Screening Service, University of Manchester, 
Manchester Ml3 9PT 

Sys temat ic m a m m o g r a p h i c ana lys i s m e t h o d s are e m p l o y e d 
by rad io logis t s ; h o w e v e r , s ignif icant o b s e r v e r var iabi l i ty 
exis ts and h igh error ra tes h a v e b e e n repor ted . W e h a v e 
inves t iga ted the feasibil i ty of us ing c o m p u t e r - b a s e d i m a g e 
ana lys i s m e t h o d s to i m p r o v e the accu racy and object iv i ty 
of m a m m o g r a p h i c in terpre ta t ion. C o m p u t e r - b a s e d i m a g e 
ana lys i s t echn iques were d e v e l o p e d for the de tec t ion of 
m a m m o g r a p h i c abnormal i t i e s , inc lud ing sp icu la t ion , m a s s 
les ions , a s y m m e t r y and microca lc i f ica t ions . A pi lot s tudy 
was a l so under t aken , inves t iga t ing the effects of d ig i t iza t ion 
and feature e n h a n c e m e n t of r ad io log i s t s ' p e r f o r m a n c e in 
in terpre t ing m a m m o g r a m s wi th subt le abno rma l i t i e s . T h r e e 
r ad io log i s t s i n d e p e n d e n t l y r e v i e w e d p r e v i o u s l y u n s e e n 
m a m m o g r a m s of 12 pa t ien ts wi thou t c l inical in fo rmat ion . 
Pr io r t ra in ing , us ing a different set of se l f -se lected m a m m o 
g r a m s , w a s p rov ided . Resu l t s s h o w that in terac t ive e n h a n c e 
m e n t of d ig i t ized m a m m o g r a m s can increase d iagnos t i c 
conf idence , a l t hough difficult ies were e n c o u n t e r e d in def in
ing microca lc i f ica t ion . M e t h o d s for de tec t ing m a m m o g r a 
ph ic abnormal i t i e s s h o w potent ia l , bu t requ i re further 
r igorous a s se s smen t . Poss ib le app l i ca t ions of this t echno l 
ogy to m a m m o g r a p h i c sc reen ing inc lude de tec t ion of 
specif ic rad io logica l s igns and the p rov i s ion of r ep roduc ib l e , 
quant i ta t ive in format ion abou t susp ic ious r eg ions . 

Notes 
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Ultrasound Studies (2.30-3.45) 
T h e c u r r e n t s ta tus of t ransrec ta l u l t r a s o n o g r a p h y in 
the d i a g n o s i s a n d m a n a g e m e n t of d i seases o f the 
pros ta te 
G. J. Griff i ths 
Radiology Department, Royal Gwent/St Woolos Hospitals, 
Newport, Gwent NP9 2 UB 

T h e r e is a need in c l inical u ro logy for an ob jec t ive i m a g i n g 
t e c h n i q u e w h i c h m i g h t b e appl ied to the^prostate. T r a n s r e c 
tal U l t r a s o n o g r a p h y ( T R U S ) p rov ides a s imp le , safe m e t h o d 
o fassess ing thepros ta teg lanf t . S e r i a l e x a m i n a t i o n s h a v e b e e n 
pe r fo rmed on o v e r 8 0 0 0 pa t ien ts wi th m a l i g n a n t and b e n i g n 
p r o s t a t i c d i s e a s e . T h e e x t e n t o f t h e d i s e a s e . i n c l u d i n g i n v o l v e -
m e n t of the per ipros ta t ic s t ruc tures , h a s a l so b e e n d e t e r m i n e d . 
T h e cor re la t ion of T R U S , m i c r o r a d i o g r a p h y and h i s topa tho l -
ogy of m a t c h i n g s l ices of the c a d a v e r p ros ta te is used to sup 
por t the in terpre ta t ion of the u l t rasonic features of n o r m a l and 
pa tho log ica l s ta tes . T h e i m p o r t a n c e of a s sess ing the s emina l 
ves ic les and e jacula tory duc ts is a l so d i scussed . T h e s ignif i -

c a n c e o f c a l c i f i c a t i o n i n b e n i g n a n d m a l i g n a n t d i s e a s e h a s a l so 
been eva lua ted . T h e u l t rasonic v o l u m e of the p ros ta t e g l and 
has b e e n c o m p a r e d wi th t h e a c t u a l v o l u m e o f t h e c a d a v e r g l a n d 
and the v o l u m e d e t e r m i n e d by digi tal rectal e x a m i n a t i o n . T h e 
a i m s and objec t ives of this r ev i ew are to d e m o n s t r a t e the va lue 
of T R U S in the d i agnos i s and m a n a g e m e n t of pa t ien t s wi th 
pros ta t ic cancer , b e n i g n hyperp la s i a and pros ta t ic i n f l amma
tion. O t h e r c l inical appl ica t ions such as u l t r a sound gu ided 
b i o p s y and a sp i r a t ion t e c h n i q u e s a re a l s o d i s c u s s e d . T h e 
i m p o r t a n c e o f t h e s i z e o f t h e p r i m a r y t u m o u r i n p r o s t a t i c c a n c e r 
in re la t ion to p rognos i s is e m p h a s i z e d and this o p e n s an exci t 
ing area for T R U S . 

U l t r a s o u n d of the pos t surg ica l t h y r o i d 
A. Ahuja , K. N g , I. Bi rcha l l and C. Me t r ewe l i 
Department of Diagnostic Radiology and Organ Imaging, 
Prince of Wales Hospital, Chinese University of Hong 
Kong, Shatin, New Territories, Hong Kong 

W e presen t the u l t r asound appea rances of the pos t t h y r o i d e c 
t o m y n e c k w h i c h h a v e not been desc r ibed p rev ious ly . T h e 
t ypeo f t hy ro idec tomy (hemi ,pa r t i a l , subto ta l o r t o t a l ) a n d p r e -
surgery pa tho logy inf luence the pos t -ope ra t ive a p p e a r a n c e . 
Pa t i en t s are e x a m i n e d wi th an S D U 7 0 0 0 7.5 m H z stat ic B -
scan to p r o d u c e mul t ip l e axial and sagit tal s l ices . O u r resul t s 
s h o w t h a t u l t r a s o u n d o f t h e t h y r o i d r e v e a l s d i f f e r e n c e s i n s h a p e 
and tex ture f rom the n o r m a l w h i c h m u s t no t b e confused wi th 
r e c u r r e n c e or m a l i g n a n c y , in p a r t i c u l a r t h e s u p e r i o r p o l e 
h y p o e c h o g e n i c c lus ters of total t h y r o i d e c t o m y . F requen t ly 
there are d i sc repanc ies b e t w e e n the u l t r asound a p p e a r a n c e s 
and the surg ica l record , wi th u l t r asound s h o w i n g less of the 
g land r e m o v e d than the su rgeon desc r ibed . T h e object of this 
p a p e r is to p resen t these va r ious a p p e a r a n c e s to the rad io logis t 
unfami l ia r wi th the pos t -opera t ive thyro id . 

D y n a m i c s c a n n i n g in the a s se s sment of in traocular 
a b n o r m a l i t i e s 
J. A . F ie ld ing 
Department of Radiology, Royal Shrewsbury Hospital 
(North), Mytton OakRoad, Shrewsbury, Shropshire SY3 
8BR 

Most rad io log is t shaveaccess tocur ren t lyava i lab lesec torscan-
ne r s , w h o s e smal l -par ts p robes are eminen t ly sui table for eye 
scann ing . D y n a m i c scanning is carr ied out w h e n the pat ient 
m o v e s the eyes from side to s ide, wh ich induces m o v e m e n t s 
in pa tho log ica l in t raocular s t ructures . Obse rva t ion of these 
m o v e m e n t s is of va lue , both in m a k i n g the d iagnos i s , and in 
assess ing surgical approach . T h e t echn ique is of par t icular 
va lue w h e n the l igh t -conduct ing m e d i a of the eye are o p a q u e 
to d i rec t o p t h a l m o s c o p y , for e x a m p l e in the p resence of cata
ract o r h a e m o r r h a g e . K n o w l e d g e of the a n a t o m y of the coa ts 

of theeye , thev i t r eous ,and the in te rna la t t achmentsof intraocu
lar s t ructures is of great r e levance w h e n obse rv ing in t raocular 
m o v e m e n t s dur ing dynamic scanning . T h e type of mo t ion 
exh ib i t ed by s o m e structures m a y b e the only c lue to d i agno -
s i s . andfur thermore , mobi l i ty orfixity of de tachments are good 
indica tors of surgical p rognos i s . A l though scann ing the eye 
at res t y ie lds useful informat ion , v i t reous d e t a c h m e n t m a y 
m i m i c R D , re t rogyalo id h a e m o r r h a g e m a y m i m i c subret inal 
h a e m o r r h a g e , and h a e m o r r h a g e itself m a y m i m i c a choro ida l 
t umour . D y n a m i c tes t ing demons t ra t e s the typical m o t i o n of 
the de t ached v i t reous gel m a s s , as an elast ic body , whe rea s the 
d e t a c h e d r e t i n a u n d u l a t e s a s a m e m b r a n e . E x a m p l e s o f a r a n g e 
of cond i t ions are presented , amassed over the 7 y e a r s ' ex is 
tence of the e y e scanning service , demons t r a t ing the va lue of 
this s imp le t echn ique . 

T h e ro le of u l t r a s o u n d in the invest igat ion of the 
sa l ivary g l a n d 
E. J. M c A t e e r , M . C h a p m a n and P . L. Al lan 
Department of Radiology, Royal Infirmary, Edinburgh 
EH3 9YW 

Sia lography has several d i sadvan tages inc luding: difficulty 
ga in ing access , the t ime c o n s u m e d and the h igh false nega t ive 
r a t e (up to20%for tumours ) .Fo r ty - f ivepa t i en t s w h o presented 
wi th s y m p t o m s of sal ivary g land d iseases s tudied us ing real-
t i m e u l t r a s o u n d w i t h a 5 m H z l i n e a r array t r ansduce r (Acuson) . 
T h e n o r m a l u l t rasound ana tomy and re la t ionships of the pa
rot id and submand ibu l a r g lands were defined. E a c h subject 
had s i a lography pe r fo rmed and the t w o m e t h o d s compared . 
U s i n g u l t rasound , e ight cases o f ca lcu lous d isease of the sub
m a n d i b u l a r g land were d iagnosed : six cases were conf i rmed 
by s ia lography , t w o had failed s ia lography and one case was 
demons t r a t ed on s ia lography but not demons t ra ted by ultra
sound . T h e u l t rasonic appearances of sial iectasis were shown 
in 12 cases , 11 of wh ich were conf i rmed using s ia lography. 
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Ultrasound studies 

Four subjects with masses in the parot id g land were assessed 
wi th u l t rasound; all subjec ts had n o r m a l s i a log raphy . T h e 
u l t r a son icappea ranceso f themass les ions w e r e d e m o n s t r a t e d , 
i nvo lvemen to f su r round ings t ruc tu re sas ses sedandcor re l a t ed 
with pa thologica l f indings. Ul t r a sound is a rap id m e t h o d of 
assess ing the sal ivary g lands . It is re la t ively inexpens ive , and 
sur rounding structures and the o ther sa l ivary g l ands can b e 
imaged . It is as sensi t ive as s ia lography for ca l cu lous d i sease 
and s ia lectasis ; and very sensi t ive in the d i agnos i s of m a s s 
lesions. 

T h e u l t rasound features of 4 0 per iphera l 
h a e m a n g i o m a s 
I. S tewar t , M. Bradley , K. C. Ho , W . K ing and C. Me t rewe l i 
Departments of Diagnostic Radiology and Organ Imaging 
and Surgery, Prince of Wales Hospital, Chinese University 
of Hong Kong, Shatin, New Territories, Hong Kong 

Liver h a e m a n g i o m a s are c o m m o n and the u l t r asound features 
well k n o w n ; per ipheral h a e m a n g i o m a s are rare and the ul t ra
sound features not well k n o w n . W e desc r ibe the u l t r asound 
f indings of 4 0 pa t ien t s wi th pe r iphe ra l h a e m a n g i o m a s , all 
conf i rmed by " T c m R B C sc in t igraphy. U l t r a sound was per
formed with an Aloka S S D 6 5 0 3.5 and 5 m H z c o n v e x p robes . 
Sc in t igraphy was per formed with a s e m i in vitro m e t h o d us ing 
15 mCi of Tc per techneta te . For ty pa t ien ts w e r e e x a m i n e d : 10 
had h e a d and neck h a e m a n g i o m a s i n c l u d i n g f ive p a r o t i d 
h a e m a n g i o m a s ; six had uppe r - l imb and 2 4 l ower - l imb hae 
m a n g i o m a s . Al l h a e m a n g i o m a s w e r e d e m o n s t r a t e d w i th 
u l t rasound. T h e majori ty of l imb les ions were in t ramuscu la r . 
T h e h a e m a n g i o m a s showed a w i d e spec t rum of e c h o features : 
only two features w e r e cons tan t , n a m e l y d i s rup t ion of the 
normal ana tomy and poor edge defini t ion. T h e d i agnos i s of 
per ipheral h a e m a n g i o m a s can only b e suspec ted wi th ul t ra
sound. Conf i rmat ion of the vascu la r na tu re of the les ion is 
required before invas ive m e t h o d s are a t t empted . 

T e c h n i q u e s for 3 D v o l u m e i m a g i n g wi th u l t r a s o u n d 
J. E. Gardene r and W. R. Lees 
Medical Physics and Radiology Departments, University 
College and Middlesex Medical School, London WCI 

There has recent ly been cons ide rab le interest in the p res 
entat ion of v iews of 3 D sets of sect ion images , typical ly f rom 
C T and M R I studies and m o r e recent ly in s o n o g r a p h y , w h e r e 
s low reconst ruct ion m e t h o d s m a y appea r unsa t i s fac tory 
c o m p a r e d with normal cl inical t echn iques . W e h a v e deve l 
oped a sys tem based on h igh-speed , low-cos t t r anspu te r tech
no logy , wh ich provides for very rapid in teract ive m a n i p u l a 
tion of a 3 D scan set. V ideo data is acqu i red and s tored at near 
real- t ime rates, p rov id ing for a s imple and l o w c o s t add -on to 

m o s t types of scanner . O n c e acqui red , the 3 D array of da ta m a y 
be immedia t e ly d i sp layed by rapid in terac t ive pos i t ion ing of 
a ' V i e w sec t ion" th rough t h e d a t a v o l u m e , in a m a n n e r s imi lar 
to , but m u c h m o r e f lexible than , n o r m a l s o n o g r a p h y tech
n iques , at ra tes of up to five f rames /s . T h e sys tem can a lso 
gene ra t e a r ange of v i ews not ava i lab le to the n o r m a l scanner , 
f o r e x a m p l e : a s a c u r v e d s e c t i o n ; a d e n s i t y pro jec t ion ; a s h a d e d 
surface ex t rac ted from the data ; or o the r p roces sed formats . 
A n i m m e d i a t e benefi t resul ts f rom the s tor ing of c o m p l e t e 
v o l u m e informat ion for subsequen t d iagnos t i c r ev iew or for 
surgical p l ann ing . O t h e r app l ica t ions inc lude genera t ion of 
nove l or " i n a c c e s s i b l e " - v i e w s to r e s o l v e q u e s t i o n s a b o u t 
c o m p l e x s t ructures , a n d q u a n t i t a t i v e m e a s u r e m e n t s in 3 D . W e 
have used the sys t em for a r ange of cl inical inves t iga t ions in-
c l u d i n g e n d o s c o p i c s t u d i e s o f t h e o e s o p h a g u s a n d r e c t u m using 
a s tandard ro ta t ing e n d o s c o p i c t r ansducer , e.g. to he lp assess 
t u m o u r e x t e n t and pene t ra t ion . It has a lso been u s e d w i t h a n e w 
u l t r asound ang io scopy sys t em to m a k e in t ravascu la r m e a s 
u r emen t s of a therosc le ro t ic p l aque . T h e sys t em can p r o d u c e 
a s tandard v ideo output , w h i c h m a y be r eco rded on v ideo t ape 
( e x a m p l e s s h o w n ) . 

Umbi l i ca l ar tery D o p p l e r in h igh risk p r e g n a n c y : 
re la t ionsh ip to o u t c o m e 
P. T w i n i n g , J. S w a l l o w and E. L e w i n 
Department of Radiology, University Hospital, Queen's 
Medical Centre, Nottingham NG72UH 

O v e r a 12-month per iod sys to l ic /d ias to l ic rat ios of umbi l i 
cal ar tery b lood flow were ob ta ined in 119 h igh-r i sk p r e g n a n 
cies . T h e m a i n i n d i c a t i o n s f o r a D o p p l e r s t u d y w e r e : suspec ted 
o r d o c u m e n t e d g rowth r e t a rda t ion ,p regnancy i n d u c e d h y p e r -
tens ion and r educed fetal m o v e m e n t s . Sys to l ic /d ias to l ic ra
tios w e r e classif ied into four g roups : I. n o r m a l ; II. a raised 
rat io wh ich subsequen t ly re turned to no rma l ; III. ra ised sys-
t o l i c / d i a s t o l i c r a t i o b u t p o s i t i v e d i a s t o l i c f l o w ; I V . a b s e n t e n d 
dias tol ic f low. Pat ients wi th absen t end d ias to l ic f low had sig
n i f i can t ly h i g h e r C a e s a r e a n s ec t i on r a t e s , and C a e s a r e a n 
sect ion for fetal d is t ress w a s five t imes h igher . Fe tuses wi th 
absent end dias tol ic f low w e r e de l ivered at an ear l ier ges ta 
t ional age (33 .6 w e e k s ) , had lower bir th we igh t (1 .68 kg) and 
spent m o r e t ime on the Spec ia l Care Baby Uni t (15 .4 days ) 
than fetuses wi th no rma l rat ios (38 .6 w e e k s , 2.7 kg and 1.2 
days , respec t ive ly) . Pat ients wi th raised rat ios but pos i t ive 
d ias to l i c f lowwerede l ive redofbab ieswi th in te rmed ia te values 
for ges ta t ional age at de l ivery (37 .6 w e e k s ) , bir th we igh t (2.2 
kg) and Specia l C a r e B a b y U n i t s t a y ( 6 . 2 d a y s ) . In conc lus ion , 
w e feel that umbi l ica l ar tery D o p p l e r is a useful p a r a m e t e r in 
m o n i t o r i n g h igh-r i sk p regnanc i e s . A b n o r m a l D o p p l e r rat ios 
are assoc ia ted wi th an adverse o u t c o m e . 
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Ripley Suite 

T h e s o n o g r a p h i c features o f p o s t - p a r t u m thyro id i t i s 
H. A d a m s , M. C . Jones , S. O t h m a n , C. J. R icha rds and J. H. 
Laza rus 
Departments of Radiology and Obstetrics, Caerphilly 
District Miner's Hospital, Caerphilly, and Department of 
Medicine, UWCM, Cardiff 

D u r i n g the pos t -pa r tum per iod there is an increased inc idence 
of acu te a u t o - i m m u n e thyroidi t i s in w o m e n wi th an t i - thyro id 
au to -an t ibod ies . Th i s s tudy w a s des igned to d e t e r m i n e the 
sonograph ic a p p e a r a n c e s and vo lume t r i c c h a n g e s in thyro ids 
of pa t ien t s wi th pos t -pa r tum thyroidi t i s ( P P T ) . T h y r o i d ul t ra
soun d was pe r fo rmed in 85 wonfen b e t w e e n 15 and 25 w e e k s 
p o s t - p a r t u m us ing e i ther a 5 M H z sector s canne r wi th s tand
off gel o r a 7.5 M H z l inear ar ray. Pat ients were d iv ided into 
three g roups acco rd ing to thyro id s ta tus: G r o u p 1, (23) pa 
t ien ts wi th P P T ; G r o u p 2 , (28) pa t i en t s wi th thy ro id a u t o 
an t ibod ies bu t no b i o c h e m i c a l e v i d e n c e of P P T ; G r o u p 3 , (34) 

a g e - m a t c h e d con t ro l s . M e a n thyro id v o l u m e in P P T pa t ien t s 
(20 .0 ml + 2.1 ml (SE) ) w a s s ignif icant ly g rea te r than the 
m e a n v o l u m e in bo th G r o u p 2 ( 1 3 . 5 m l + 0 . 9 4 m l , / ? < 0 . 0 1 ) 
a n d G r o u p 3 ( 1 0 . 6 m l ± 0 . 6 7 m l , p < 0 . 0 0 1 ) . M e a n v o l u m e w a s 
s ignif icant ly grea te r in G r o u p 2 than G r o u p 3 (p<0 .02 ) . T h e 
charac te r i s t i c s o n o g r a p h i c a p p e a r a n c e in P P T w a s focal or 
g e n e r a l i z e d d e c r e a s e in thyro id e c h o g e n i c i t y and this w a s 
p r e s e n t i n 2 2 / 2 3 p a t i e n t s ( 9 6 % ) w i t h P P T , 1 l / 2 8 ( 3 9 % ) i n G r o u p 
2 and 0 /34 in G r o u p 3 . T h y r o i d u l t r a s o u n d d e m o n s t r a t e s 
s ign i f i can t m o r p h o l o g i c a l c h a n g e s in p a t i e n t s w i t h P P T . 
T h y r o i d d a m a g e can a lso occu r in an t ibody-pos i t ive pa t ien ts 
in the absence of thyro id dysfunct ion . S o n o g r a p h y m a y h a v e 
a useful role in the eva lua t ion of an t ibody-pos i t ive pa t ien t s 
du r ing the pos t -pa r tum per iod . 

T h e V e n e t i a n bl ind s ign — an u n u s u a l u l t r a s o u n d 
a p p e a r a n c e in u ter ine f i b r o l e i o m y o m a s 
R. J. Dav ies and A. E. A. J o s e p h 
Department of Diagnostic Radiology, St George's 
Hospital, London SWI7 OQT 

Uter ine f ibroids occu r in up to 4 0 % of w o m e n o v e r 35 yea r s of 
a g e and u l t r asound is genera l ly regarded as the m o s t accura te 
m e a n s of d iagnos i s . A var ie ty of u l t rasonic a p p e a r a n c e s a rea 
seen, h o w e v e r , and s o m e of these m a y cause d iagnos t i c diffi
cul t ies by s imula t ing o ther pe lv ic cond i t ions . T h e Vene t i an 
b l ind sign — a pa t te rn of a l ternat ing acous t ic s h a d o w s and 
th rough t r a n s m i s s i o n — i s an unusua l a p p e a r a n c e of a f ibroid 
that m a y occu r and b e confused wi th an ovar ian d e r m o i d . T h e 
V e n e t i a n b l ind a p p e a r a n c e is a l so k n o w n to o c c u r in o the r 
s i tua t ions such as in the l iver in h e p a t o m a , and u l t r a sound / 
pa tho log ica l cor re la t ion in these cond i t ions is p re sen ted . 

U l t r a s o u n d m a r k e r s in c h r o m o s o m a l d isease: a 
re trospec t ive s tudy 
P. T w i n i n g and J. Z u c c o l l o 
Departments of Radiology and Histopathology, University 
Hospital, Queen s Medical Centre, Nottingham NG7'2b'H 

O v e r a 12-month per iod 24 p regnanc ies were compl i ca t ed by 
a c h r o m o s o m a l abnormal i ty . Antenata l and pos tna ta l scans 
were rev iewed and pos t -mor tem spec imens were also assessed 
for potent ia l u l t rasound marke r s . All four cases of T u r n e r ' s 
s y n d r o m e s demons t r a t ed a cyst ic h y g r o m a and t w o c a s e s a lso 
s h o w e d h y d r o p s . In the t w o cases of T r i s o m y - 1 3 , hol-
o p r o s e n c e p h a l y wi th mid l ine facial cleft ing, polydacty l and 
g r o w t h re tarda t ion were seen. In the three cases of T r i s o m y -
18 ,d iaphragmat i c h e r n i a a n d a b n o r m a l i t i e s o f t h e e x t r e m i t i e s 
w e r e c o m m o n f indings. Choro id p lexus cys ts , g rowth retar
dat ion and card iac anomal i e s were also demons t ra t ed . In the 
14 cases of T r i s o m y - 2 1 the ma in abnormal i t i es were card iac . 
T h e r e were three a t r ioventr icular canal defects , one hypop la s 
tic left hear t s y n d r o m e and one small ventr iculo-septa l defect 
assoc ia ted wi th duodena l atresia and choro id p lexus cysts . 
In the s ingle cases of tr iploidy 69xxx , the mos t m a r k e d 
f inding w a s a large hydrop ic p lacenta . F r o m the antenata l 
scans , only e ight cases of c h r o m o s o m a l d i sease were sus
pec ted . H o w e v e r t h e rout ine assessment of cardiac s t ructures 
at 18 w e e k s ' ges ta t ion should detect m o r e cases of D o w n ' s 
s y n d r o m e . T h e p resence of choro id p l exus cys ts , d i aphrag
ma t i c he rn ia and g rowth re tardat ion should p r o m p t assess
m e n t of the ex t remi t ies for marke r s of T r i s o m y - 1 8 and 13. 
T h e u l t rasound marke r s of c h r o m o s o m a l d i sease are d e m 
ons t ra ted wi th pa thologica l corre la t ions . 

U l t r a s o u n d in the d iagnos i s of ga l l s tone i leus 
R. J. D a v i e s , F. A . Sandrasagra , A. E. A . Joseph and P. 
Ignotus 
Department of Diagnostic Radiology, St George's 
Hospital, London SWI 7 OQT 

Gal l s tone i leus accoun ts for up to 2 5 % of al non-mal ignan t 
causes of smal l bowel obs t ruc t ion in those over 65 years of 
age and is readi ly t reatable . T h e d iagnos i s is often a difficult 
o n e , howeve r , and the character is t ic plain rad iographic fea
tures are presen t in only one third of cases . Recen t s tudies 
h a v e s h o w n that u l t rasound can b e useful and demons t r a t e 
small b o w e l obs t ruct ion, pneumobi l i a , and ec topic gal l 
s tones w h i c h c l inches the d iagnos is in the absence of plain 
rad iograph ic features . W e present t w o pat ients from our unit 
in w h o m gal l s tone ileus was d iagnosed by ul t rasound a lone . 
A third pat ient with identical ul t rasonic features was found 
to h a v e distal small intestinal obs t ruct ion caused by adhe
s ions a round a calcified mesente r ic l ymph node . Ul t rasound 
is useful in the d iagnos i s of gal ls tone ileus when the plain 
a b d o m i n a l r ad iographs are inconclus ive . 
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Bramham Suite 

Evaluation of Skeletal Metastases (9.00-12.00) 

O r g a n i z e r a n d C h a i r m a n : D r M . M e r r i c k , E d i n b u r g h 

P a n e l : J . S . M . B e a l e s , S t e v e n a g e ; N . G a r v i e , L o n d o n ; R . L e o n a r d , E d i n b u r g h 

A pract is ing cl inical oncologis t , a genera l rad io log is t and 
a nuc lear med ic ine special is t r ev iew the c l inical ro le of 
b o n e sc in t igraphy in lung , breas t , p ros ta te and b l adde r 
cancer and in the l y m p h o m a s . E a c h d i sease is cons ide red 

Notes 

separa te ly and in dep th . T h e pane l , wi th the par t i c ipa t ion of 
the aud ience , a t t empts to c o m e to a c o n s e n s u s def in ing the 
m o s t effect ive use of skeleta l inves t iga t ions of these 
cond i t ions . 
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Teach-in: Interpretation of Mammograms (2.30-3.45) 

O r g a n i z e r : D r C . P a r s o n s , L o n d o n 

The session concent ra tes on the impl ica t ionss of n o r m a l 
variants and abnormal i t i es seen on m a m m o g r a m s . T h e 
essent ia l ques t ions are : (1) W h a t , if any th ing , d o y o u d o 
once an " a b n o r m a l i t y " has been o b s e r v e d ? (2) W h y are the 
pat ients m a n a g e d as they are? (3) H o w wel l does the natura l 
his tory of breast d i sease suppor t cur ren t p rac t i ce? T h e top ics 

d i scussed inc lude: a s y m m e t r i c breas t dens i ty , opac i t i es d u e 
to ove r l app ing n o r m a l s t ruc tures , sol i tary s m o o t h round 
opac i t i es , f ibrocyst ic c h a n g e , duc ta l and lobu la r c a r c i n o m a 
in situ, the va r ious a p p p e a r a n c e s of infi l t rat ing cance r s , 
a ssess ing r e sponse to p r imary med ica l t r ea tment , s p e c i m e n 
and local iza t ion p r o c e d u r e s . 
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Charter Suite 
Advances in Oncology (9.00-10.15) 

C o n f o r m a l r a d i o t h e r a p y 
A . E . N a h u m 
Joint Department of Physics, Royal Marsden Hospital and 
Institute of Cancer Research, Sutton, Surrey SM2 5PT 

I m p r o v e m e n t s in the local cont ro l of t u m o u r s in a s ignif icant 
n u m b e r of pa t ien ts cou ld b e ach ieved by increas ing the dose 
to the t umour . H o w e v e r , t u m o u r dose is f requent ly l imi ted 
by the to le rance of n o r m a l t i ssues to rad ia t ion d a m a g e , 
wh ich is in turn re la ted to the v o l u m e of n o r m a l t i ssue irra
d ia ted . C T s h o w s that the t u m o u r or ta rget v o l u m e is 
genera l ly an i r regu la r ly - shaped 3 D v o l u m e w h i c h is m u c h 
smal l e r than the b o x - s h a p e d h igh -dose v o l u m e s ( H V L s ) 
usual ly p resc r ibed . C o n f o r m a l the rapy a ims to s h a p e the 
H V L to con fo rm to that of the target v o l u m e , the reby 
r educ ing the v o l u m e of n o r m a l t i ssues i r radia ted. T h e 
different w a y s of shap ing the h igh -dose v o l u m e are d i s 
cussed : c u s t o m b l o c k i n g , the mul t i - leaf co l l ima to r ( M L C ) , 
non -un i fo rm b e a m s and d y n a m i c therapy . I m p r e s s i v e r e 
sults can b e ach ieved but at the e x p e n s e of s impl ic i ty . T h e 
M L C appears to offer the m o s t prac t ica l w a y of i m p r o v i n g 
confo rmi ty and h e n c e increas ing local con t ro l ra tes , pa r t i cu
larly for pe lv ic t u m o u r s . 

Notes 

M e g a v o l t a g e i m a g i n g : N e w m e t h o d s a n d appl i ca t ions 
for r a d i o t h e r a p y 
W . Swinde l l and P . M . Evans 
Department of Physics, The Royal Marsden Hospital, 
Sutton, Surrey SM2 5PT 

H e r m a n Sui t (1982) p roved theoret ical ly that cancer pat ients 
cou ld benef i t f rom significant and wor thwhi l e ga ins in 
survival if t r ea tment m e t h o d s could b e modif ied to improve 
local con t ro l ra tes . Kinz ie et al (1982) conf i rmed this p red ic 
t ion, in a par t icular case of rad io therapy t rea tment , with a 
re t rospec t ive study of 9 8 pat ients wi th H o d g k i n ' s d i sease . 
T h e r e is a s t rong incent ive to real ise these potent ia l ga ins on 
a w i d e r bas i s and conformat ion therapy is wide ly held to 

offer an exce l len t chance of accompl i sh ing this . In confor
m a t i o n rad io therapy the h igh dose m a r g i n s are na r rowed and 
shaped to m a k e the t rea tment v o l u m e confo rm as c lose ly as 
poss ib le to the target v o l u m e . It has the potent ia l to i m p r o v e 
the local cont ro l rate because less no rma l t issue is involved 
and h ighe r doses can therefore b e appl ied to the target . 
H o w e v e r , grea t care mus t b e taken w h e n pos i t ion ing the 
pa t ien t on the t rea tment m a c h i n e to ensure that the target 
v o l u m e (which is referenced to the pat ient) is correct ly 
pos i t ioned relat ive to the t rea tment v o l u m e (which is refer
enced to the m a c h i n e ) . T h e t radi t ional m e t h o d of verifying 
the pos i t ion of the pat ient involves the use of pho tograph ic 
film but the re is n o w an increas ing interest in digital imag ing 
t echn iques w h i c h h a v e m a n y advan tages over film, e spe 
cial ly in the con tex t of h igh-prec is ion t rea tment . Severa l 
cen t res a r o u n d the wor ld have been deve lop ing n e w m e t h o d s 
for i m a g i n g , us ing the t rea tment b e a m as the source of 
i m a g i n g radia t ion , and as as result , c o m m e r c i a l vers ions of 
m e g a v o l t a g e imag ing sys tems are beg inn ing to appear . T h e 
technica l aspects of these imag ing m e t h o d s are r ev iewed and 
the mer i t s of these sys tems relat ive to film d iscussed . Ex
a m p l e s of cl inical images and their appl ica t ions are shown . 
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Evaluation of skeletal metastases 

B l a d d e r cancer a n d m a g n e t i c r e s o n a n c e i m a g i n g 
R. A. Persad, D . A. Gillat t , J. B . Penry and J. C. Ginge l l 
Department of Urology, Southmead Hospital and Bristol 
Royal Infirmary, Bristol BS2 8HW 

T h e accura te s taging of t ransi t ional cell c a r c i n o m a ( T C C ) of 
the b ladder is essential in o rder to offer the cor rec t t r ea tmen t 
to pat ients with the condi t ion . In par t icular , the de tec t ion of 
invasion into the m u s c l e layers o r into adjacent o rgans will 
affect both prognos i s and the t rea tment ava i lab le . T h e va lue 
of Magne t i c Resonance Imag ing ( M R I ) for s tag ing b l adde r 
cancer has been s tudied. Thi r ty-s ix pa t ien t s wi th a d i agnos i s 
of T C C of the b ladder w e r e s tudied. In e a c h c a s e M R I scans 
were obta ined in three d i m e n s i o n s — sagi t ta l , co rona l and 
t ransverse — on a P icker Vis ta 2 5 0 0 0.5 Tes l a scanner . T h e 

spin sequences used inc luded Tt-, T 2 - w e i g h t e d and S T I R 
(short tau invers ion r ecovery ) . C l in icopa tho log ica l da ta 
were obta ined in each pat ient and inc luded cl inical s tage , 
t umour g rade and pa thologica l s tage . Pa tho log ica l s tage w a s 
assessed by examina t ion of t issue ob ta ined at t ransure thra l 
resect ion («=30) or cys t ec tomy («=17) . In 2 2 cases the 
t u m o u r was p T a or p T l (non- invas ive ) , in 15 p T 2 or p T 3 
(musc le invas ion) and in 10 p T 4 ( invas ion th rough the 
b ladder wal l ) . In 4 1 cases the M R I scan agreed wi th the 
c l in icopathologica l s taging, in four cases the M R I scan un-
ders taged and in t w o overs taged the d i sease . M R I offers an 
accura te me thod of imag ing T C C that has e x t e n d e d b e y o n d 
the wall of the b ladder . T h e r e are a s ignif icant n u m b e r of 
both false posi t ives and false nega t ives , the m a i n p r o b l e m 
be ing the differentiat ion of non- invas ive from m u s c l e - i n v a 
sive d isease . T h e use of a cont ras t agen t (gado l in ium-
D T P A ) to improve the resul ts of i m a g i n g is a l so d i scussed . 

nodes were de tec ted in 2 6 (5 .3%) pa t ien t s and w e r e no ted 
a b o v e the aor t ic bifurcat ion in on ly s even ( 1 . 4 % ) . In n o case 
was a b d o m i n a l l y m p h a d e n o p a t h y p resen t w i thou t pe lv ic 
l y m p h a d e n o p a t h y . T h e s e resul ts h a v e impl ica t ions in the 
p l ann ing of e x a m i n a t i o n s , and in the a l loca t ion of appo in t 
m e n t s for C T in pa t ien ts wi th c a r c i n o m a of the b ladder . 

Loca l i zed r e c u r r e n c e of r e c t o s i g m o i d c a r c i n o m a : C T 
and M R a s s e s s m e n t 
C. E. Wi l l i ams , S. R. Smi th and H. G. L e w i s - J o n e s 
Department of Radiodiagnosis and Magnetic Resonance 
Research Centre, University of Liverpool, Liverpool L69 
3BX 

T w e n t y pa t ien ts wi th suspec ted local r ecu r rence of rec to
s igmoid c a r c i n o m a w e r e e x a m i n e d by C T ( G E 9 8 0 0 ) and 
M R (1 ,5T G E S igna sys t em) to d e t e r m i n e the va lue of M R 
and to c o m p a r e the resul ts . S p i n - e c h o pu l se s e q u e n c e s were 
ob ta ined in the axial and , in s o m e cases , sagit tal p l anes 
wi th in the pe lv is . In 12 pa t ien t s the d e m o n s t r a t e d les ions 
were con f i rmed h is to logica l ly and e igh t w e r e fo l lowed up 
cl inical ly (four wi th repea t i m a g i n g ) up to 14 m o n t h s . T h e r e 
w a s t u m o u r recur rence in 15 cases and n o r ecu r rence in five. 
T h e sensi t ivi t ies of C T and M R w e r e bo th 8 7 % , wh i l e the 
specifici ty of M R w a s 6 0 % as c o m p a r e d to 4 0 % for C T , wi th 
an overa l l accuracy of 8 0 % for M R and 7 5 % for C T . It is 
c o n c l u d e d that M R lacks specif ici ty but it m a y h a v e a role in 
se lec t ive cases . T h e m e t h o d s , resul ts and i l lustra t ive cases 
are p resen ted and d i scussed . 

C o m p u t e d t o m o g r a p h y in c a r c i n o m a of the b l a d d e r 
M. J. Char ig and S. J. G o l d i n g 
Regional CT Unit and University Department of 
Radiology, Churchill Hospital, Oxford OX3 7LI 

A study was under taken to d e t e r m i n e the role of c o m p u t e d 
t omography in the m a n a g e m e n t of c a r c i n o m a of the b l adde r 
in a general onco logy service in wh ich only C T referrals 
relevant to clinical m a n a g e m e n t were accepted . T w o hundred 
and sixty-eight pat ients u n d e r w e n t 4 9 0 e x a m i n a t i o n s b e 
tween 1982 and 1989. T w o hund red and t w e n t y - t w o ( 4 5 % ) 
examina t ions were carr ied out for s tag ing p u r p o s e s and 2 0 5 
(42%) were for CT-ass i s t ed rad io the rapy p l ann ing . E x a m i 
nat ions to mon i to r therapy and to de tec t r ecu r rence were less 
c o m m o n — 2 4 a n d 1 9 ( 5 % a n d 4 % ) , r e s p e c t i v e l y . N i n e ( 2 % ) 
were assessments pr ior to c y s t e c t o m y . En la rged l y m p h 

Post - surg ica l C T i m a g e s a r e not d e g r a d e d by u s e of 
p o l y d i o x o n o n e L igac l ips : a d v a n t a g e s for f o l l o w - u p 
after para-aor t i c n o d e d i s sec t ion for m e t a s t a t i c g e r m 
cell t u m o u r s 
J. S. K. Gel is ter , D . P. Dea rna l ey , A . H o r w i c h , W . F . H e n d r y 
and * D . M. K i n g 
Departments of Urology and *Radiology, Royal Marsden 
Hospital, London SW3 6.1] 

Relapse has occur red in 51 of 2 0 5 pa t ien t s wi th metas ta t ic 
g e r m cell t u m o u r s t rea ted wi th c h e m o t h e r a p y and para
aort ic n o d e d i ssec t ion ( P A N D ) . T h e ident i f icat ion "of site(s) 
of recur rent d i sease inf luences t r ea tmen t and is d e p e n d e n t on 
accura te C T . W h i l e w e h a v e found the rou t ine use of s ta in
less steel L igac l ips facil i tates P A N D , they cause s ignif icant 
C T i m a g e deg rada t ion and thus interfere wi th the in terpre ta
t ion of pos t - surg ica l C T scans . W e h a v e therefore s tudied 
the use of abso rbab le p o l y d i o x o n o n e ( P D S ) L igac l ip s dur ing 
P A N D in 10 c o n s e c u t i v e pa t ien ts . C T w a s pe r fo rmed p re -
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opera t ive ly in bo th the ear ly (2 w e e k s ) and later ( 3 - 6 
m o n t h s ) pos t -opera t ive pe r iods . P D S Ligac l ips w e r e eas i ly 
vis ible on all ear ly pos t -opera t ive scans but only faintly 
vis ible on six of the later scans , in keep ing with absorp t ion . 
In n o n e of the ear ly or later pos t -opera t ive scans w e r e P D S 
Ligac l ips assoc ia ted wi th any i m a g e degrada t ion , thus facili
ta t ing rad io logica l in terpreta t ion. N o compl i ca t i on assoc i 

a ted wi th the use of P D S Ligac l ips was encounte red . This 
s tudy s h o w s that P D S Ligac l ips , unl ike convent iona l Li
gac l ips , d o not pre judice the interpretat ion of post -surgical 
C T scans . The i r use increases the sensit ivity for the ear ly 
ident i f icat ion of r ecur rence fol lowing P A N D , and can also 
be r e c o m m e n d e d for any opera t ion where post-surgical 
imag ing is impor tan t . 
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Local izat ion a n d quant i ta t ion in m a g n e t i c r e s o n a n c e 
spec troscropy 
M. O. Leach 
Joint Department of Physics, Royal Marsden Hospital and 
Institute of Cancer Research, Sutton, Surrey SM2 5PT 

Nuclea r magne t i c r e sonance spec t roscopy p rov ides a " w i n 
d o w " into the b o d y that a l lows t issue b iochemis t ry and 
me tabo l i sm to be mon i to red non- invas ive ly . T h e t echn ique 
is current ly at an early s tage in its c l inical app l ica t ion , but is 
a l ready showing p r o m i s e in a var ie ty of f ields. T h i s pape r 
addresses appl ica t ions in o n c o l o g y , w h e r e the r equ i r emen t s 
for accura te local iza t ion, to acqu i re s ignal specif ic to par 
t icular t i ssues , as well as for s ignal quant i f ica t ion , to a l low 
individual metabo l i t e s ignals to b e fo l lowed wi th d i sease 
progress ion and t rea tment , a re par t icu lar ly d e m a n d i n g . R e 
search projects e m p l o y i n g N M R spec t roscopy in o n c o l o g y 
are pr incipal ly di rected at inves t iga t ing w h e t h e r N M R spec
tra p rovide informat ion of va lue in differential d i agnos i s , in 
moni to r ing the efficacy of therapeut ic r e g i m e s , in mon i to r 
ing the behav iour and d is t r ibut ion of the rapeu t ic agen t s and 
in provid ing insight into the effects of the rapy in the pat ient . 
T h e major m e t h o d s of s ignal loca l iza t ion e m p l o y e d in N M R 
spect roscopy are r ev iewed , toge the r wi th c l inical e x a m p l e s , 
with par t icular regard to the d e m a n d s of the r ange of appl i 
ca t ions in onco logy . T h e impor t ance of me tabo l i t e quan t i 
fication in this field is d i scussed , toge ther wi th m e t h o d o l o g y 
and pract ical l imi ta t ions . 

Use of field i n h o m o g e n e i t y pulse to correc t l ine s h a p e 
and b r o a d e n i n g spectra in in vivo M R S 
I. R. Y o u n g , * D . R. Page and D. J. Bryan t 
NMR Unit, Hammersmith Hospital, Du Cane Road, 
London W12 ORS, and *IBM Research Laboratories, 
Winchester, Hants 

Phase images wh ich m a p field de r iva t ions (and w h i c h are a 
by-produc t of suscept ibi l i ty m a p p i n g ( C o x et al , 1986)) p o 
tentially p rov ide a m e a n s of m e a s u r i n g l ine - shape and b road
en ing effects in in vivo spec t roscopy ( M R S ) . W e h a v e 
acquired such m a p s of reg ions from w h i c h spec t ra are a l so 
measu red and eva lua ted . T h e field m a p s are ob ta ined at 
m u c h h igher spatial reso lu t ion than the spec t ra ( typical ly at 
least 100 t imes) , and the da ta is p lo t ted in h i s t og ram form. 
This p rov ides a we igh ted d is t r ibut ion of field aga ins t dev ia 
tion, and a l lows a direct eva lua t ion of the effect ive va lue of 

T 2 * , us ing the re la t ionsh ip 1/T 2* = 1/T 2 + y 8 B 0 . T h i s pe rmi t s 
a direct m e a s u r e of the effect ive l ine b r o a d e n i n g . T h e h is to
g r a m a lso p rov ides in format ion abou t the de fo rma t ion of the 
ideal Loren tz ian l ine by the field pa t te rn , and its use as a 
convo lu t ion funct ion for s imp le p h a n t o m e x p e r i m e n t s is 
demons t r a t ed . T h e m e t h o d has b e e n appl ied to p ro ton 
spec t ra of p h a n t o m s wh,ere l ine shapes and b r o a d e n i n g are 
k n o w n , to d e t e r m i n e the t e rms e x p e c t e d and m a k e adjust
m e n t s to fho.se ob ta ined . In vivo resul t s can b e cor rec ted in 
the s a m e w a y , wh ich is theore t ica l ly a p re fe rab le w a y of 
m i n i m i z i n g artefacts d u e to field i n h o m o g e n e i t y , s ince it 
de t e rmines the cor rec t ion funct ions to b e appl ied from actual 
m e a s u r e m e n t . Add i t iona l expe r imen ta l t ime is needed , 
h o w e v e r , to m a p the reg ions from w h i c h spec t ra are to be 
r ecovered wi th a d e q u a t e spatial reso lu t ion . 

Reference 
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Fat s u p p r e s s i o n in M R I at l o w field s t rength us ing 
b i n o m i a l pu l se s e q u e n c e s 
C. J. B a u d o u i n , D . J. Bryan t and I. R. Y o u n g 
NMR Unit, Hammersmith Hospital, Du Cane Road, 
London WI2 OHS 

Suppress ion of the s ignal from fat is useful in several 
s i tuat ions in M R I . T h e S T I R s e q u e n c e is f requent ly used but 
is not se lec t ive for l ipid and is no t h igh ly 7^-weighted . A 
different a p p r o a c h invo lves se lec t ive exc i ta t ion of fat or 
wa t e r and such s e q u e n c e s can b e h igh ly Tf - w e i g h t e d to 
p rov ide h igh sensi t ivi ty to con t ras t e n h a n c e m e n t . Th i s ap 
p roach has been used at h igh field, bu t no t p rev ious ly at low 
field. W e h a v e inves t iga ted t w o fat supp re s s ion sequences 
us ing b inomia l pu l ses at 0 .15 Tes l a : (1) sp in e c h o s equences 
e m p l o y i n g a 121 90° pu l se o p t i m i z e d to exc i te wate r ; (2) a 
b inomia l 180° pu l se to exc i te fat fo l lowed at t ime TI by a 90° 
pu l se wi th spin e c h o da ta col lect . A s in a S T I R sequence T I 
is adjus ted so fat h a s re laxed to the null po in t . I m a g e s h a v e 
b e e n ob ta ined of the l imbs and pe lves of vo lun tee r s and 
pa t ien ts , s h o w i n g that b inomia l pu l se s equences for fat 
suppress ion can b e appl ied at l ow field s t rength . H o w e v e r , 
par t icu lar ly in reg ions wi th large c ross - sec t iona l a reas , ar te
facts are m o r e c o m m o n than wi th the S T I R s e q u e n c e . A 
potent ia l appl ica t ion of b inomia l s equences is to a l low 
v isua l iza t ion of s ignal a l tera t ion d u e to p a r a m a g n e t i c con
trast agen t s whi le suppress ing the s ignal f rom fat. 
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M o t i o n t a g g i n g by spat ia l m o d u l a t i o n 
T. W . R e d p a t h 
Department of Clinical Physics, Walsgrave Hospital, 
Coventry CV2 2DX 

Spat ia l m o d u l a t i o n of magne t i za t ion can b e ach ieved by 
app ly ing t w o non-se lec t ive rf pu l ses , separa ted by a shor t -
g rad ien t pu l se , before a conven t iona l s equence , resul t ing in 
the supe r impos i t ion of a regu la r pa t te rn of s t r ipes on the 
i m a g e (Axe l & D o u g h e r t y , 1989). T h e local d i s p l a c e m e n t of 
s t r ipes reflects the m o t i o n of that t i ssue in the Interval 
b e t w e e n the non-se lec t ive rf pu l ses and t h e t ime of s ignal 
obse rva t ion . App l i ca t ion of the t e chn ique to T 2 - w e i g h t e d 

images of the cerv ica l spine p rov ides a s t ra ight forward 
m e t h o d of m a p p i n g pulsa t i le C S F flow a round the cord and 
b ra in - s t em, p rov ided the i m a g e s are ca rd iac -ga ted . S t r ipe 
separa t ions of 6 m m , wi th e c h o t imes of 100 m s , s h o w m a x i 
m u m d i sp l acemen t s of the o rde r of 3 m m , c o r r e s p o n d i n g to 
an ave rage ve loc i ty of 3 c m / s , in the interval 1 5 0 - 2 5 0 m s 
after the R - w a v e . Th i s is in a g r e e m e n t w i t h va lues m e a s u r e d 
us ing an M R I p h a s e - e n c o d i n g t echn ique ( R i d g e w a y et al , 
1987) . In its s imples t form, spatial m o d u l a t i o n supe r im
pose s a s inusoida l intensi ty var ia t ion across the w h o l e field 
of v i e w . App l i ca t ion of a ser ies of rf pu l ses of different 
amp l i t udes can be used to sha rpen up str ipe edges , in a 
m a n n e r ak in to Four ie r series ana lys i s of square w a r e s . A s 
an ex tens ion to the m e t h o d s out l ined by Axe l and D o u g h 
er ty , a m e t h o d of p r o d u c i n g str ipes of var iab le wid th , s h a p e 
and spac ing wi th in c h o s e n spatial l imi ts , is desc r ibed . 
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Rece iver coil a n d s e q u e n c e c h o i c e for o p t i m a l renal 
a l lograft M R i m a g i n g 
N . R. M o o r e , A . K. D ixon , D . B . E v a n s , C. E. L. Freer , L. D . 
Hal l and C. S i m s 
Departments of Renal Medicine and Medicinal Chemistry, 
Addenbrooke's Hospital and Cambridge University, 
Cambridge CB2 2QQ 

L o s s of co r t i co -medu l l a ry different iat ion ( C M D ) in renal al
lografts as s h o w n by m a g n e t i c r e s o n a n c e ( M R ) imag ing is 
ind ica t ive of re ject ion, acu te tubular necros is or o ther major 
insult . B e c a u s e of the rapid advances in M R t echno logy , w e 
h a v e e x a m i n e d 23 pa t ien t s to de t e rmine the op t imal rece ive r 

and pu lse s equence to demons t r a t e the C M D on a h igh field 
sys tem. Fif ty-eight imag ing sequences were per formed, 27 
us ing the b o d y t ransmi t / rece ive resonator and 31 us ing a 
var ie ty of surface rece iver coils (spine coil , " k n e e " coi l , 
" T M J" coi l ) e i ther p laced direct ly on the skin or m o u n t e d on 
a specia l ho lder . S e q u e n c e s included mult is l ice dua l -echo 
t r a n s v e r s e ( T R = 2 0 0 0 m s , T E = 2 0 / 8 0 m s ) , 7 / , -weighted 
ob l ique co rona l (700 /26) , invers ion recovery coronal (2000 / 
600 /30 ) S T I R corona l (2000 /100 /30) and gradient - recal led 
e c h o co rona l (300 /13 /30° flip angle) techniques . C M D , as 
sessed qual i ta t ive ly on a scale 0 - 3 (not vis ible, jus t v is ib le , 
wel l seen , very wel l seen) , was best demons t ra ted by thin (5 
m m ) T{ -we igh ted ob l ique coronal sequences using a surface 
rece iver coil m o u n t e d on a special coil holder . T h e T M J coil 
p r o v e d bet ter than the k n e e coil p rov ided the k idney was 
superf icial and not very large. 

In vivo m e a s u r e m e n t of the optical p a r a m e t e r s o f 
t u m o u r t i s sue in m a n 
I. Dr iver , * C . P . Lowde l l and * D . V . Ash 
Departments of Medical Physics and *Radiotherapy, 
University of Leeds, Leeds LSI 3 EX 

P h o t o d y n a m i c therapy ( P D T ) is a new t rea tment moda l i ty 
wh ich , a l t hough n o w at an exper imenta l s tage, m a y be 
su i table for m a n y forms of mal ignan t d isease . In P D T , 
vis ible light ( 630 n m ) is used to act ivate a photosens i t iz ing 
agen t p resen t in the t u m o u r fol lowing its sys temic in t roduc
t ion 4 8 - 7 2 hou r s earl ier . Successful t rea tment requires suf
ficient quant i t ies of bo th drug and light to be present th rough
out the target v o l u m e . T h e l ight dis t r ibut ion wi th in a treat
m e n t v o l u m e is de t e rmined by the source geomet ry (e.g. 
superf icial o r intersti t ial i l luminat ion) and the opt ical inter
ac t ion coeff ic ients of the i rradiated t issue. W e have m e a s 
ured the ene rgy f luence rate at var ious poin ts wi th in t umour s 

u n d e r g o i n g i rradiat ion wi th 6 3 0 nm light for P D T for several 
source g e o m e t r i e s . T h e relat ive pos i t ions of source and 
de tec to r f ibres were de te rmined using C T scanning 
t echn iques . T h e resul ts of these m e a s u r e m e n t s were then 
appl ied to so lu t ions of the diffusion theory which a l lowed 
the de t e rmina t ion of the absorpt ion coefficient (Xa= 38 .4 ± 
6.9 n r 1 ) , the reduced scat ter ing coefficient (X5 '= 401 ± 32.5 
n r ' ) , the effect ive a t tenuat ion coefficient ( £ = 2 3 0 ± 14 
n r 1 ) and a coefficient wh ich relates to a surface i rradiance 
to the ene rgy f luence at dep th (k' = 0.5) . K n o w l e d g e of these 
p a r a m e t e r s a l lows the t ransmiss ion of light th rough t issue to 
be pred ic ted and hence the opt ical dos imet ry of subsequen t 
t r ea tmen t s to b e p lanned m o r e effectively. 
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L u m i n e s c e n c e m e a s u r e m e n t s on X-ray p h o s p h o r s 
G. E. G i a k o u m a k i s , C. D . N o m i c o s and E. N . Y i a k o u m a k i s 
Physics Department, University of loannina, PO Box 1186 
- 451 10 loannina, Greece 

W e present the latest resul ts on the l u m i n e s c e n c e p roper t i es 
of a n u m b e r of X-ray p h o s p h o r s and d i scuss var ious p r o b 
lems related to the exper imenta l e s t imat ion of these p roper 
ties, including the efficiency and the resolu t ion of the screens , 
the match ing factors be tween p h o s p h o r s and p h o t o c a t h o d e s 
and the dependence of the l uminescence on the var ious 
screens and X-ray b e a m pa rame te r s . A repor t is a l so g iven 
on the me thodo logy and condi t ions unde r wh ich the l u m i n e s 
cence proper t ies of the p h o s p h o r are eva lua ted , as well as the 
poss ible errors arising dur ing such eva lua t ions . C o m p a r a 
tive results are presented for exc i ta t ion in t r ansmiss ion and 
in reflection. Exper imen ta l resul ts are p resen ted for the lu
minescence of a n u m b e r of p h o s p h o r mate r ia l s a l ready in use 
and/or under invest igat ion for X-ray intensifying sc reens . 
These results are d i scussed and exp la ined on the bas is of 
theoret ical mode l s (cons ider ing e i ther a uni form screen or a 
granular one) and analyt ical fo rmulae are de r ived permi t t ing 
the theoret ical ca lcula t ion of the l u m i n e s c e n c e eff iciency of 
the screens . In all cases the ag reemen t b e t w e e n the theoret i 
cal and the exper imenta l resul ts p roves to be very good . 

N e w c o m p u t e r graphics for m e d i c i n e a n d sc ience 
S. Rish and * S . J. N . Daniel l 
Computer Services Department and *Department of 
Diagnostic Radiology, St Bartholomew's Medical College 
and Hospital, London EC IA 7BE 

Medical g raphics r equ i rements are different f rom those for 
bus iness appl ica t ions of g raph ics . W e presen t a c o m p u t e r 
software package which offers not only the s tandard facili
ties but also medica l ly -or ien ta ted features not found in 
bus iness appl ica t ions sof tware . U s e r f r iendl iness has been 
enhanced to m a k e the sys tem easi ly used by a n y o n e with 
min ima l t raining. T h e p rog ram runs on wide ly ava i lab le 
personal compu te r s . Tex t and g raph ics are en te red di rect ly 
onto screen and man ipu la ted us ing a m o u s e and a ser ies of 
m e n u s . In addi t ion, images from c o m p u t e d t o m o g r a p h y , 
u l t rasound, magne t i c r e sonance and h igh- reso lu t ion v ideo 
cameras can be captured , modi f ied and annota ted . T h e mos t 
effective layout can be chosen by m a k i n g ins tan taneous 
changes to s ize, posi t ion, spac ing , co lour s , e tc . S l ides or 
nega t ives , in co lour or b lack and whi te , are p r o d u c e d us ing 
a desk top film recorder wi th a resolu t ion o f 4 0 9 6 X 2 7 3 0 l ines 

and an a lmos t infinite r ange of co lou r s . O u t p u t can a lso be 
plot ted or laser-pr inted. C o m p u t e r genera t ion of a r twork 
a l lows an image to be rapidly des igned , d i sp layed and 
al tered to ach ieve m a x i m a l effect. Th i s n e w sof tware g ives 
advan t ages ove r o ther cur ren t p r o g r a m s for medica l and 
scientific users . 

3 D m i c r o s c o p i c c o m p u t e d t o m o g r a p h y 
S. W e b b , E. J. M o r t o n , *J. E. B a t e m a n , t L . J. C l a r k e and 
t C . G. Sheltcm 
Joint Department of Physics, Institute of Cancer Research 
and Royal Marsden Hospital, Sutton, Surrey, *SERC 
Rutherford Appleton Laboratory, Chilton, Oxon OX11 
OQX and iThornton Research Centre (Shell Research 
Ltd), Chester CHI 3SH 

X-ray mic roscopy a l lows non-des t ruc t ive s tudy of smal l 
(micron-s ize ) s t ruc tures . Digi ta l cap tu re of X-ray project ion 
images a l lows further poss ibi l i t ies for i m a g e p roces s ing 
and t o m o g r a p h y . W e h a v e c o m b i n e d a microfoca l X-ray 
gene ra to r with a mul t i - s t ep a v a l a n c h e / m u l t i w i r e p ropor 
t ional coun te r to p roduce a digital X- ray m i c r o s c o p e wi th 
a round 10-micron spatial reso lu t ion at the h ighes t magni f i 
ca t ion . S a m p l e s were p laced on a ro ta t ing g o n i o m e t e r 
a r ranged b e t w e e n source and de tec to r wi th typical 
magni f ica t ions of 5 - 3 0 . Projec t ion data taken at mul t ip l e 
or ien ta t ions h a v e been recons t ruc ted us ing c o n e - b e a m con-
vo lu t ion-and-back-pro jec t ion m e t h o d s into 3 D t o m o g r a p h i c 

datase ts wi th cub ic voxe l s of typical d i m e n s i o n s 100 m i 
c rons with cur ren t ly ava i lab le c o m p u t e r s torage and speed . 
Expe r imen ta l da ta - tak ing wi th the t o m o g r a p h i c m i c r o s c o p e 
is fully au tomat i c u n d e r c o m p u t e r cont ro l . T h e tube can 
opera te at up to 30 keV/0 .1 m A . W i t h presen t l imi ta t ions of 
de tec tor eff iciency ( 5 % at 5 k e V ) expe r imen ta l acquis i t ion 
of v i ews at 90 or ien ta t ions t akes 2 - 3 h and l imits 
appl ica t ion to in vitro s a m p l e s . W e h a v e successful ly 
imaged tomograph ica l ly : assor ted seeds , g rasses , dead 
insects and (in a non-b io log ica l con tex t ) industr ial foams 
( examples are s h o w n ) . Present effort is be ing concen t ra t ed 
on upg rad ing the e q u i p m e n t enab l i ng the use of h ighe r k V p 
( requir ing a m o r e efficient de tec tor ) and o p e n i n g up the 
poss ib i l i ty of m i c r o t o m o g r a p h y for m o r e r a d i o - o p a q u e 
samples . In pat icular such a t e chn ique cou ld : (1) a l low 
inves t iga t ion of the 3 D a rch i tec tu re of breas t exc i s ion 
samples ; (2) a l low in vivo i m a g i n g of t u m o u r s in smal l 
roden ts , ass is t ing s tudies of t u m o u r g r o w t h or regress ion 
from rad io- or c h e m o t h e r a p y wi thou t an ima l sacrif ice. 
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T h e c u r r e n t s ta tus of radiobio log ica l m o d e l l i n g 
R. G. D a l e 
Department of Radiation Physics, Charing Cross 
Hospital. London W6 RRF 

T h e l inear -quadra t ic ( L Q ) m o d e l pos se s se s grea ter versa t i l 
ity than its p r edeces so r s as it s h o w s m o r e c lear ly that 
b io logica l effect is not l inearly related to rad ia t ion d o s e . T h e 
m o d e l demons t r a t e s that the effect iveness of a g iven treat
m e n t type is s t rong ly d e p e n d e n t on the i r radiat ion c o n d i 
t ions , and on a n u m b e r of t issue-specif ic pa rame te r s . S ince 
these p a r a m e t e r s are genera l ly different b e t w e e n t u m o u r s 
and dose - l imi t ing t i ssues the L Q m o d e l , w h e n b a c k e d by re
l iable exper imen ta l da ta , indica tes the poss ibi l i ty of p r o s p e c 
t ively des ign ing bet ter t r ea tments . A l though m u c h a t tent ion 
has been d e v o t e d to inves t iga t ing the impl ica t ions of the 
m o d e l for f ract ionated the rapy , it a l so has va lue for ana lys 
ing o ther types of r ad io the rapy , and m a y be used to assess 
c o n t i n u o u s low-dose - ra te t r ea tments , t r ea tments wi th d e 
cay ing sou rces , and b io log ica l ly - ta rge t t ed r ad io the rapy . 
Whi l s t the L Q m o d e l mus t r ema in a much-s impl i f i ed m a t h e 
mat ica l descr ip t ion of the m a n y radiobiological factors which 
are of i m p o r t a n c e in cl inical r ad io the rapy , its sens ib le appl i 
ca t ion opens up a n u m b e r of n e w a v e n u e s of evo lu t ion of 
r ad io the rapy t echn iques in the future. 

In vitro rad iosens i t iv i ty of h u m a n m a l i g n a n t 
a s t r o c y t o m a s 
J. R a m s a y , S. S tenn ing and N. M . Bleehen 
University Department and MRC Unit of Clinical 
Oncology and Radiotherapeutics, Addenhrooke's 
Hospital, Cambridge CB2 4DH 

Pat ien ts wi th ma l ignan t a s t rocy tomas have a bad p rognos i s , 
and wh i l e rad io therapy will s ignif icant ly increase surv iva l , 
the t u m o u r s are genera l ly cons ide red to be radiores is tant . 
E x p e r i m e n t s h a v e been pe r fo rmed to de t e rmine rad iosens i 
t ivi ty as m e a s u r e d by surv iv ing fraction to 2 G r a y ( S F 2 G y ) 
in shor t - te rm cul tures es tab l i shed from 19 b iops ies ob ta ined 
from the pa t ien ts at the t ime of neurosu rge ry . Resu l t s w e r e 
c o m p a r e d wi th chemosens i t i v i ty m e a s u r e m e n t s and the da t a 
were assessed for p rognos t i c impor t ance . Rad ia t ion re
sponse of cel ls w a s de t e rmined us ing a s tandard c l o n o g e n i c 
assay and a rap id co lo r imet ic assay ( M T T A s s a y ) . T h e r e w a s 

cons ide rab le he te rogene i ty of response be tween the individ
ual cu l tures , wi th the M T T assay giving va lues of S F 2 G y 
from 0.32 to 0 .86 (mean 0.56) and for the c lonogenic assay 
0 .12 to 0 .60 ( m e a n 0 .41) . In each pair of read ings the 
M T T S F was h igher and the m e a n difference is significant 
(p< 0 .001) . H o w e v e r as a qual i ta t ive a s sessment of sensi 
t iv i ty / res is tance the t w o me thods showed a reasonable de 
g ree of cor re la t ion . Response of the cul tures to C C N U and 
c ispla t in as de t e rmined by the M T T assay a lso showed 
cons ide rab le he te rogene i ty , with the drug dose required 
to r educe the opt ical densi ty by 5 0 % ( ID50) ranging 
from 4 .5 Lig/ml to 32u .g /ml for C C N U and 0.01 (ig/ml to 
11 p.g/ml for c isplat in . The re was n o significant corre la t ion 
b e t w e e n chemosens i t iv i ty and radiosensi t ivi ty , a l though 
there w a s a t rend towards h igher ID50s be ing associa ted with 
l o w e r S F 2 G y . Of the 19 pat ients tested, 18 received radical 
r ad io the rapy and six pat ients a lso received chemothe rapy . 
Pa t ien ts wi th m o r e resistant t umour s (SF > 0.5) had a shor ter 
m e d i a n survival t ime , but more pat ients are required to 
d e t e r m i n e if in vitro radiat ion response is useful as a p rog
nost ic indicator in this g roup of tumours . 

C o m p a r i s o n of the biological effects of L D R and H D R 
radia t ion o n e p i d e r m o i d a l cerv ix c a r c i n o m a cel ls 
(Cask i cel ls) a n d h u m a n p r i m a r y kerat inocytes 
o b t a i n e d after transfect ion wi th h u m a n pap i l l omav irus 
type 16 D N A 
R. S c h u l z - W e n d t l a n d , M. Bauer , U. M o h r m a n n , G. 
Beu thne r , T. B a u k n e c h t and M. Durs t 
Department of Gynaecological Radiology, Radiological 
Centre of the University of Freiburg, Hugstetter Str. 55, 
7800 Freiburg, West Germany 

T o c o m p a r e the b io logica l effectivity of H D R and L D R 
b rachy the rapy , w e carr ied out exper iments on epider
moida l ce rv ix ca r c inoma cells (Caski cells) and h u m a n 
p r imary kera t inocy tes obta ined after t ransfect ion with 
h u m a n pap i l lomav i rus type 16 D N A , varying the dose rate 
( 2 7 c G y / h - 8 0 0 0 c G y / h ) , the dose (1 - 1 0 0 Gy) and fract ioning 
(prot rac ted , 3 , 6, 12 and 18 fractions). T h e resul ts d e m o n 
strate that the L D R therapy can be compensa t ed by the H D R 
therapy wi th the same therapeut ic range if f ract ioning is h igh 
e n o u g h . 
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R a d i o t h e r a p y of lung c a n c e r : eva luat ion of t r e a t m e n t 
v o l u m e and t u m o u r remis s ion by c o m p u t e d 
t o m o g r a p h y (CT) 
Th . Feyerabend , R. Schmit t , E . R ich te r and W . B o h n d o r f 
Department of Radiation Oncology, Wiirzburg University 
Hospitals, 9700 Wiirzburg, West Germany 

F o u r hundred and thirty four C T e x a m i n a t i o n s of 133 pa
tients with his tological ly p r o v e n b r o n c h o g e n i c c a r c i n o m a 
(22/133 wi th small cel l l ung cancer ) w e r e ana lysed before 
and after rad io therapy . T h e three m a i n resul ts are as fo l lows . 
(1) For the de te rmina t ion of t r ea tmen t v o l u m e , conven t iona l 
X-ray s imula tor m e t h o d s are inferior to C T - a i d e d p l ann ing . 
W e found that changes of the t r ea tmen t v o l u m e w e r e neces 
sary in 5 0 % , and in 2 2 % the c h a n g e s w e r e c ruc ia l , espec ia l ly 
in non-smal l -ce l l lung cancer . (2) Based u p o n the t u m o u r 
vo lumes ca lcula ted by C T , the r e sponse ra te (part ial and 
comple te remiss ion after r ad io the rapy) of the p r i m a r y cou ld 
be evalua ted: it was m o r e than 7 0 % . T h e ra tes of c o m p l e t e 
regress ion of the p r imary were 4 5 % (non-smal l -ce l l ca rc i 
n o m a ) and 6 7 % (smal l -cel l c a r c i n o m a ) . (3) 1-3 m o n t h s and 
4-9 m o n t h s after i r radiat ion the ra tes of c o m p l e t e r emis s ions 
were 1 9 % and 6 2 % , respect ive ly . H e n c e , the eva lua t ion of 
t rea tment results ear l ier than 3 m o n t h s after r ad io the rapy 
m a y lead to incorrect conc lus ions c o n c e r n i n g t u m o u r re
sponse . 

R a d i o t h e r a p y , h e a d a n d neck t u m o u r s a n d c igare t te 
s m o k i n g 
C. Des R o c h e r s , R. B e a r e , T . R u g g , M . I. S a u n d e r s and 
S. D i sche 
Marie Curie Research Wing, Mount Vernon Hospital, 
Northwood, Middlesex HA6 2RN 

A c u t e reac t ions in the m u c o s a of pa t ien ts t rea ted for h e a d and 
neck t u m o u r s are inf luenced in sever i ty by the schedu le of ra
d io the rapy and a l so by hqs t factors w h i c h m a y inc lude 
c igare t te s m o k i n g . In a survey of the pa t te rn of c igare t te 
s m o k i n g of 41 pa t ien t s rece iv ing c o n t i n u o u s hyper f rac t ion-
a ted acce le ra ted rad io the rapy ( C H A R T ) , a s ignif icant co r re 
lat ion w a s s h o w n b e t w e e n pe r s i s t ence of s m o k i n g and the 
dura t ion of mucos i t i s (p - 0 .014) . T h e r e w a s a l so a cor re la 
t ion wi th the v o l u m e of m u c o s a i r radia ted (p = 0 .025) , bu t 
bo th appea red i ndependen t factors . It is impor t an t to encour 
age pa t ien ts to s top s m o k i n g a l toge ther pr ior to r ad io the rapy 
in order to m i n i m i z e mucos i t i s ; h o w e v e r , m a n y pa t ien t s are 
very resis tant . T h e serv ices ava i lab le to h e l p pa t ien ts g ive up 
the s m o k i n g habi t a re r ev i ewed and e x p e r i e n c e ga ined at 
M o u n t V e r n o n in counse l l ing pa t ien t s pr ior to r ad io the rapy 
descr ibed . 

T h e effect of u l t rasound on the cytotox ic i ty o f s o m e 
c h e m o t h e r a p e u t i c agents 
G. R. ter Haa r and P. Love rock 
Department of Physics, Institute of Cancer Research, The 
Royal Marsden Hospital, Sutton SM2 5PT 

W e have demons t r a t ed that c o n t i n u o u s - w a v e u l t r a sound 
( 2 . 6 M H z , 2 .3Wcm~ 2 ) can cons ide rab ly e n h a n c e the cy to 
toxic effect of ad r iamyc in on V 7 9 cel ls ma in t a ined in sus
pens ion cul tures at phys io log ica l ly n o r m a l t e m p e r a t u r e s . 
F low cytomet r ic s tudies h a v e s h o w n that this effect can in 
part be expla ined by an increased in t race l lu lar concen t ra t ion 
of adr iamycin . S imi lar s tudies h a v e been car r ied out to 
invest igate the effect of u l t rasound e x p o s u r e s on the cy to tox 
icity of other chemothe rapeu t i c agen t s at t empe ra tu r e s in the 
range 3 7 0 C - ^ - 3 ° C . D r u g s s tudied inc lude d a u n o m y c i n , m e l -
pha lan , ch lo rambuc i l and p roca ine hyd roch lo r ide . T h e 
toxici ty of me lpha lan is unaffected by u l t r asound at any of 
the tempera tures s tudied. T h e c o m b i n a t i o n of u l t r a sound 
and proca ine hydroch lo r ide is m o r e toxic at 4 3 ° C than is 
e i ther agent a lone at that t empera tu re , w h e r e a s at 3 7 ° C no 
cell ki l l ing occurs . U l t r a sound e n h a n c e s the toxic i ty of 
d a u n o m y c i n at 3 7 ° C bu t has n o effect on ch lo r ambuc i l 
toxici ty at this t empera tu re . T h e s e and o the r resul ts are 
d iscussed in detail . 

T h e a s s e s s m e n t of t u m o u r v o l u m e in the m a n a g e m e n t 
of lung c a n c e r by r a d i o t h e r a p y 
B. E. Lyn , A . W . A y o u b , M . I. S a u n d e r s and S. D i sche 
Marie Curie Research Wing, Mount Vernon Hospital, 
Northwood, Middlesex HA6 2RN 

In the t r ea tmen t of lung c a n c e r the t u m o u r v o l u m e m a y b e 
cor re la ted wi th p rognos i s , and a c o m p a r i s o n of v o l u m e s 
before and after t r ea tmen t is a l so used to e s t ima te the ex ten t 
of r e sponse to t rea tment . In c l inical p rac t ice t u m o u r v o l u m e 
is usual ly e s t ima ted by the p r o d u c t of t w o d i ame te r s of the 
t u m o u r i m a g e on ches t X- ray . H o w e v e r , wi th C T a m o r e 
accura te a s se s smen t of t u m o u r v o l u m e m a y b e ob ta ined by 
us ing appropr ia te sof tware and k n o w l e d g e of the C T sl ice 
th ickness and t h e n u m b e r of s l ices on w h i c h the t u m o u r is 
v is ib le . B e t w e e n J anua ry 1985 and N o v e m b e r 1988 6 2 
pa t ien ts wi th local ly a d v a n c e d non- sma l l - ce l l l ung cance r 
were t rea ted in the p i lo t s tudy of c o n t i n u o u s , hyper f rac t ion-
ated, acce le ra ted rad io the rapy ( C H A R T ) at M o u n t V e r n o n 
Hospi ta l . F r o m C T scans pe r fo rmed before and after 
t rea tment , t u m o u r v o l u m e s h a v e b e e n ca lcu la ted . T h e 
v o l u m e s h a v e b e e n c o m p a r e d wi th " v o l u m e s " ca lcu la ted 
by mul t ip les of t w o d i ame te r s on C T sl ices and ches t 
r ad iographs . Init ial v o l u m e and c o m p l e t e regress ion 
d e t e r m i n e d e i ther by C T or by ches t X- ray h a v e b e e n 
cor re la ted wi th o u t c o m e . 
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A q u a n t i t a t i v e m e t h o d of e x p r e s s i n g the rad ia t ion 
sens i t iv i ty o f the e p i t h e l i u m in the h u m a n oral cav i ty 
T. L jubenov 
Department of Radiotherapy, National Oncological 
Centre, Medical Academy — 2nd Base, 1527 Sofia, 
Bulgaria 

W e h a v e fo l lowed u p 141 pat ients wi th t u m o u r s in three si tes 
(97 c a r c i n o m a s of the ep ipha ryngea l cavi ty , 33 of the tonsi ls 
and 11 of the t ongue base ) , in wh ich the cor re la t ion b e t w e e n 
the ep i the l ium of the oral cavi ty and the i r radia ted v o l u m e 
var ies wi th a conven t iona l cou r se of f ract ionat ion 5 x 2 .0 G y 
w e e k l y up to 6 0 - 6 5 G y total dose for 6 - 7 w e e k s of 
t e l e g a m m a t h e r a p y . In our a t tempt to find m o r e genera l 

regular i t ies and a quant i ta t ive express ion of d e p e n d e n c e 
b e t w e e n " d o s e — first radiat ion react ion of ep i t he l i um" and 
the t ime for hea l ing , w e adap ted K i r k ' s formula for c u m u l a 
t ive rad ia t ion effect ( C R E ) in out s tudy of radioepi thel i t is 
and h a v e found cer ta in quant i ta t ive regulari t ies . T h e ep i 
pha ryngea l c a r c i n o m a s are d ivided into two g roups : with 
ear ly radiosens i t iv i ty the interrupt ion beg ins toward 5 . 0 - 6 . 0 
G y (days 0 .11) of the C R E , wi th m o r e days for the dy ing 
d o w n of the epi thel i t is ; and wi th later radiosensi t iv i ty , this 
starts after the interval of 11.0 G y (days 0.11) and wi th fewer 
days for the fading a w a y of the radioeipthel i t is . For the ep i -
p h a r y n x the age f luctuat ions are greater after 11 .0 -12 .0 G y 
(days 0 .11) for an ave rage age of 3 0 - 3 5 years , whi le wi th the 
base -o f - the - tongue pat ients they are grea ter at 8 . 0 - 1 1 . 0 G y 
(days 0 .11) at an ave rage of 6 0 - 8 0 years . 

Notes 
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This lecture is financed through the generosity of 3M UK pic 

Conjo int appl icat ion of d iagnos t i c a n d therapeut i c 
u l trasound 
F. L. Lizzi 
Biomedical Engineering, Riverside Research Institute, 
330 West 42nd Street, New York, NY 10036, USA 

N e w diagnost ic u l t rasound t echn iques are permi t t ing m o r e 
precise quantif icat ion of t issue mic ros t ruc tu re in t e rms of the 
s izes, concent ra t ions and mechan ica l p roper t i es of t i ssue 
e lements . In oph tha lmo logy , this informat ion is i m p r o v i n g 
d iagnos is , selection of appropr ia te the rapy , and m o n i t o r i n g 
of t rea tment responses . W e h a v e found that such t i ssue 
character iza t ion informat ion is espec ia l ly impor tan t for 
p lann ing and moni to r ing therapeut ic u l t rasound t rea tments 

of in t raocular t u m o u r s . T h e s e t r ea tmen t s e m p l o y prec ise ly 
focussed, h igh- in tens i ty u l t rasound for shor t - t e rm abla t ion 
or longer - te rm hype r the rmia . Th i s p resen ta t ion r ev i ews the 
theory and pract ical appl ica t ion of t issue charac te r iza t ion 
t echn iques we are us ing for several o rgans ; it inc ludes recent 
s imula t ions that incorpora te acous t ic m i c r o g r a m s . T h e 
theoret ica l m o d e l and cl inical i n s t rumen ta t ion w e h a v e de 
ve loped for o p h t h a l m i c therapeu t ic u l t r a sound are d i scussed . 
Las t ly , w e s h o w h o w our d i agnos t i c and the rapeu t i c resul ts 
are c o m b i n e d , us ing th ree -d imens iona l c o m p u t e r g raph ics 
s imula t ions to plan therapy sess ions and m o n i t o r a l tera t ions 
induced wi th in t u m o u r s . P re l imina ry th ree -d imens iona l 
resul ts for o the r b o d y s t ruc tures (e.g. superf icial b lood ves 
sels) are a l so presen ted . 

Sylvanus Thompson Memorial Lecture (4.15-5.15) 

T u m o u r vasculature: a bo ther or a b o o n to the c a n c e r 
therapist 
Jul iana D e n e k a m p 
CRC Gray Laboratory, Mount Vernon Hospital, 
Northwood, Middlesex HA6 2JR 

The poor vascular supply to solid t u m o u r s has long been 
recognized as a c o m m o n feature. It has g iven rise to conce rn 
about hypoxic radiores is tance and poo r d rug de l ivery . M u c h 
attention has been focused on m e t h o d s of i m p r o v i n g the 
b lood supply dur ing t rea tment , o r of increas ing the supply 
of oxygen and other b lood b o r n e subs t ances . Recen t ly , 
however , several l ines of work h a v e e m e r g e d in wh ich it 
appears that neovascu la tu re m a y be a poss ib le target for 
t umour at tack. The mos t obv ious e x a m p l e is in tervent ive 
radiology, wi th del ibera te occ lus ion of major vesse l s . Inter
fering wi th t umour ang iogenes i s factors has a l so been s h o w n 
by Fo lkman and his co l l eagues to be a p r o m i s i n g a v e n u e . 
Hyper the rmia appears to be m o r e effect ive on cel ls 
depr ived of oxygen and o ther nut r ients w h i c h exist at low 
p H , i.e. features resulting from the p o o r b lood supply . In 
addi t ion, t umour vascu la r co l lapse can be induced by smal l 

t empera tu re e leva t ions , e.g. 4 2 . 5 ° C for 30 m i n u t e s , wh ich 
wou ld cause increased flow in n o r m a l vesse l s . A l m o s t a 
decade ago w e p roposed that cy to tox ic d rugs cou ld b e 
targeted at prol i fera t ing e n d o t h e l i u m because the e n d o 
thelial tu rnover is 5 0 - 1 0 0 t imes h ighe r than in no rma l 
vesse l s . S ince then it has b e c o m e apparen t that the b io 
chemica l features of i m m a t u r e e n d o t h e l i u m m a y a l so 
inf luence the poss ibi l i t ies of caus ing local ized vascu la r 
co l l apse or occ lus ion , o r the ac t iva t ion of p rod rugs . V a s 
cu la r effects m a y a l ready b e an impor t an t c o m p o n e n t in the 
t u m o u r response to m a n y ex is t ing and novel forms of 
the rapy . T h e s e inc lude h y p e r t h e r m i a , p h o t o d y n a m i c ther
apy , b io logica l r e sponse modi f ie r s and cer ta in cy to tox ic 
d rugs . B e c a u s e these effects have b e e n largely ignored , no 
a t tempt has been m a d e to op t imize t h e m . T h e potent ia l 
ava l anche effect, in w h i c h i s chaemic dea th of t h o u s a n d s of 
cel ls can occu r for each vesse l that is occ luded , shou ld not 
be l ightly d i scarded . S tud ies of n e o v a s c u l a r pa tho logy , 
inc lud ing s t ructure and funct ion, p h y s i o l o g y and m o r p h o l 
ogy , endothel ia l prol iferat ion and differentiat ion and h a e m o -
d y n a m i c proper t ies mus t all be b rough t toge the r wi th this 
c o m m o n a im. 
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Contrast Studies (9.00-10.15) 

C o n t r a s t - e n h a n c e d M R I : G d - D T P A a n d b e y o n d 
R. C. Brasch 
Contrast Media Laboratory, Department of Radiology, 
University of California San Francisco, San Francisco, 
CA 94143-0628, USA 

T h e r equ i r emen t for cont ras t e n h a n c e m e n t in m a g n e t i c r e so 
n a n c e i m a g i n g is e m e r g i n g as the capabi l i t ies and , m o r e 
impor tan t ly , the l imi ta t ions of the moda l i t y are revea led . M R 
p a r a m e t e r s of no rma l t i ssues and d i seased t i ssues ove r l ap . 
A l s o abnorma l i t i e s , w h e n identif ied, lack aet io logical spec i 
ficity. Con t ra s t m e d i a , by p rov id ing funct ional in format ion 

and c lues to specif ici ty, can impac t pos i t ive ly upon the 
d iagnos t i c va lue of the M R examina t ion . T h e m o s t succes s 
ful a p p r o a c h to the d e v e l o p m e n t of M R cont ras t m e d i a has 
b e e n to chemica l ly m a n i p u l a t e the M R t issue intensi ty by 
inst i l l ing re la t ively smal l a m o u n t s of p a r a m a g n e t i c or super
p a r a m a g n e t i c subs tances that r e d u c e t i ssue re laxat ion t imes ; 
intensi t ies can b e m a d e to e i ther increase or dec rease f rom 
base l ine va lues . D e p e n d i n g on the b iodis t r ibut ion of the 
agen t , it has b e e n poss ib le to e n h a n c e abnormal i t i e s of b lood-
bra in bar r ie r in tegr i ty , renal excre t ion , in f l ammatory foci, 

n e o p l a s m s , the funct ional re t icu loendothe l ia l m a s s , l y m p h 
n o d e s and the b lood poo l . M u c h a t tent ion has focused on 
d i m e g l u m i n e G d - D T P A (gado l in ium d i e thy l amine t r i amine -
pen taace t i c ac id) , the first M R I cont ras t agen t to h a v e been 
used wide ly in cl inical prac t ice . A c c u m u l a t e d e x p e r i e n c e 
indica tes that G d - D T P A is effect ive for e n h a n c e m e n t of 
b lood-b ra in bar r ie r defec ts , renal excre tory capac i ty , inf lam
ma to ry les ions and cer ta in t u m o u r s , wh ich are all well 
k n o w n appl ica t ions for r ad iograph ic E C F cont ras t med ia . 
T h e 0.1 m m o l e / k g cl inical dose ( approx ima te ly 14 ml ) of 
G d - D T P A is 1/100 of the L D 5 0 d o s e in rats , and p resen t s a 
h igh safety index. Cl in ica l safety is further ev idenced by a 
very low f requency of re lat ively m i n o r s ide effects in pa t ien ts 
such as nausea and h e a d a c h e . T h e r e is n o e v i d e n c e of 
measu rab le dissociat ion of gado l in ium from the D T P A chela te 
in pa t ien ts . D e m o n s t r a t e d appl ica t ions of E C F contras t m e d i a 
inc lude e n h a n c e m e n t of les ions in the bra in and spinal 
cord , i m p r o v e d identif icat ion of c a r c i n o m a s in the breas t , 
def ini t ion of renal funct ional impa i rmen t , and different ia t ion 
of scar and recur ren t d isc d i sease in the pos t -opera t ive sp ine . 
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C o n t r a s t a g e n t s for d iagnost ic u l t rasound: basic m o d e 
of ac t ion , s tate of the d e v e l o p m e n t and future 
p r o s p e c t s 
R. Schlief, E . C r a m e r and H. P. Niendorf 
Clinical Research and Development Diagnostics, 
Schering AG Berlin, D-1000 Berlin 65, West Germany 

W h e r e a s rad iod iagnos i s and magne t i c r e sonance 
t o m o g r a p h y ( M R T ) are based on interact ion b e t w e e n e lec
t romagne t i c w a v e s and s ingle molecu les , d iagnos t ic 
u l t rasound is based on interact ions be tween mechan ica l -
e las t ic w a v e s and the body t issue. This fundamenta l ly 
different type of interact ion led to new k inds of contras t 
m e d i a ( C M ) . T h e k n o w n deve lopmen t s of u l t rasound C M 
are based on smal l bubbles of air (microbubbles ) which do 
not diffuse in the b o d y water like X-ray C M or M R T C M , but 
r ema in wi th in the vascular sys tem ("blood-pool agen t " ) . 

H o w e v e r , all k n o w n agents exhibi t l imited in t ravascular 
s tabi l i ty f rom a few seconds up to a few minu tes . Th ree 
types of C M are in cl inical use or under deve lopmen t : 
" m i c r o b u b b l e f o a m " prepared immedia te ly before injection, 
fixed air-filled spheres of sonicated h u m a n a lbumin , and 
mic r obubb l e - con t a in ing sacchar ide-micropar t ic le suspen
s ions ( S H U 4 5 4 and S H U 508) which are prepared before 
inject ion from t w o c o m p o n e n t s . Most advanced is the 
cl inical d e v e l o p m e n t of S H U 454 . M o r e than 1600 pat ients 
h a v e so far been invest igated in the m a i n indicat ions of 
e c h o c a r d i o g r a p h y , venous h a e m o d y n a m i c s and Fal lopian 
tube imag ing . Cl inical trials have demons t ra ted good 
to le rance and reproduc ib le , dose -dependen t echo enhance 
men t . A l t h o u g h chemica l ly a lmost identical to S H U 4 5 4 , 
m i n o r c h a n g e s to the formula t ion of S H U 508 have led to 
p ro longed in t ravascular stabili ty and echo -enhancemen t of 
the left hear t c h a m b e r s and arterial vessels after in t ravenous 
injection ( " t r anspu lmonary C M " ) . A first clinical trial in 
con t r a s t - echoca rd iog raphy which has jus t been comple ted 
s h o w s reproduc ib le left hear t opacif icat ion last ing dose -
dependen t ly for a few minu te s and good tolerance of the 
S H U 508 inject ions. Ul t rasound contrast agents , par t icu
larly those wi th improved int ravascular stabili ty, are ex
pec ted to ex tend the capabi l i ty of d iagnost ic u l t rasound, 
e.g. in the b road spec t rum of vascular imaging , t ranscranial 
D o p p l e r , t u m o u r de l inea t ion , t i s sue - / t umour -pe r fus ion , 
u ro logy and gynaeco logy . 
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T h e effect of contras t m e d i a o n renal v a s c u l a r 
res i s tance ( R V R ) 
A. A. El Sayed , J. L. Haylor , *A. M . El N a h a s and t S . K. 
M o r c o s 
Departments of Pharmacology, ^Nephrology and 
iRadiodiagnosis, University of Sheffield and Northern 
General Hospital, Sheffield S5 7AU 

In vivo s tudies in exper imenta l an ima l s h a v e so far failed to 
dissocia te the sys temic effect of wa te r - so lub le cont ras t m e d i a 
( W S C M ) from their direct renal effect. W e h a v e d e s i g n e d a 
new exper imenta l approach re ly ing on a cons t an t -p re s su re 
recirculating mode l of the isolated perfused rat k idney ( IPRK) 
to study the direct effect of N i o p a m 3 4 0 , O m n i p a q u e 350 , 
Hexabr ix 320 , Ultravis t 3 7 0 , Urograf in 3 2 5 , S o d i u m U r o -
mi ro 300 and Conray 4 2 0 on the renal vascu la r res i s tance 
( R V R ) . Four k idneys of adul t m a l e W i s t a r rats w e r e used to 

e x a m i n e the effect of 10 ml of each con t ras t agent . F o u r k id
neys perfused only wi th the phys io log ica l so lu t ion " K r e b s -
Hensele i t with 6 .7% a l b u m i n " formed a cont ro l g r o u p . Al l 
the W S C M used in this s tudy p r o d u c e d c h a n g e s in R V R . T h e 
high osmola r agents induced a b iphas ic r e sponse : a t rans ient 
decrease fol lowed by a m o r e sus ta ined increase in R V R ; 
whereas the low osmola r ones p r o d u c e d only an increase in 
R V R . N o change in R V R w a s obse rved in the cont ro l g r o u p 
th roughout the exper imen ta l per iod (50 m i n u t e s ) . T h e 
increase in R V R was significant wi th all the W S C M and the 
extent of this r esponse ranged from 2 0 % (p < 0 .01) obse rved 
with N i o p a m 340 (681 m o s m l / k g ) and Urograf in 325 ( 1 6 5 0 
mosml /kg ) to a m a x i m u m of 3 5 % (p < 0 .001) o b s e r v e d wi th 
Conray 4 2 0 (2500 m o s m l / k g ) and Hexab r ix 3 2 0 (580 m o s m l / 
kg) . These observa t ions s h o w that W S C M can exer t a direct 
effect on R V R in the rat and that such effect is no t solely 
dependen t on the osmola l i ty of the m e d i u m tes ted but m a y 
also be affected by its chemica l compos i t i on . 

Magnet i c r e s o n a n c e i m a g i n g w i t h g a d o l i n i u m - D T P A 
in the eva luat ion of b o n e a n d soft t i ssue t u m o u r s 
J. M. Hawnaur , J. P. R. Jenk ins and I. I s h e r w o o d 
Department of Diagnostic Radiology, University of 
Manchester, Manchester Ml3 9PT 

Magne t i c R e s o n a n c e ( M R ) i m a g i n g is a p r o v e n t echn ique 
for the eva lua t ion of b o n e and soft t i ssue t u m o u r s . G a d o l i n 
i u m - D T P A ( G d - D T P A ) increases s ignal in tensi ty of p a t h o 
logical t issue on 7 , -we igh t ed s equences by shor t en ing 7 , 
re laxat ion t ime. T h e a im of this s tudy w a s to assess w h e t h e r 
G d - D T P A improves defini t ion and charac te r i za t ion of b o n e 
and soft t issue abnormal i t i es c o m p a r e d wi th u n e n h a n c e d 
M R imaging . 39 M R examina t i ons w e r e pe r fo rmed in 34 
pat ients ( M = 1 4 , F = 2 0 , age 1 3 - 7 5 years ) us ing a 0 . 2 6 T 
superconduc t ing m a g n e t sys tem. Sp in e c h o and par t ia l 

sa tu ra t ion r ecove ry s e q u e n c e s ( S E 7 4 0 - 1 5 0 0 / 4 0 - 8 0 , 
P S R 5 0 0 / 1 8 ) were used wi th 5 - 1 0 m m sect ion th i ckness . 
T h e 7 , -weighted sequences were repeated fol lowing 0.1 m m o l 
G d - D T P A pe r k g b o d y weigh t . B e n i g n b o n e les ions s h o w e d 
little c h a n g e in s ignal intensi ty after G d - D T P A but b o n e 
s a r c o m a s and l y m p h o m a e n h a n c e d m a r k e d l y . Cor t ica l per
mea t ion and in t ramuscu la r ex tens ion of t u m o u r w e r e wel l 
s h o w n on both T2-weighted and p o s t - G d - D T P A 7 , -we igh ted 
scans . In t ramedul l a ry ex ten t of t u m o u r and the interface of 

ex t r aosseous t u m o u r wi th fat w a s m o s t c lear ly def ined on 
pre-cont ras t 7 , - w e i g h t e d scSns. In the soft t i s sues , ben ign 
t u m o u r s genera l ly e n h a n c e d less than s a r c o m a s or inf lam
ma to ry les ions . T u m o u r def ini t ion wi th in m u s c l e i m p r o v e d 
on Tt-weighted scans p s o t - G d - D T P A bu t con t ras t wi th fat 
dec reased . U n e n h a n c e d 7 , - w e i g h t e d s equences therefore 
remain necessa ry in M R s tag ing p ro toco l s . In les ions w h i c h 
enhance , p o s t - G d - D T P A 7 , -we igh ted sequences can ach ieve 
a level of cont ras t b e t w e e n t u m o u r and m u s c l e s imi lar to that 
of 7 , - w e i g h t e d s equences . O m i s s i o n of the 7 2 - w e i g h t e d 
s equence , h o w e v e r , can lead to difficulty in de tec t ing ben ign 
t u m o u r s and in charac te r i z ing t i ssues . 

Oral m a g n e t i c part ic les : a n e w oral c o n t r a s t for 
a b d o m i n a l M R I . Cl in ica l resu l t s 
D. Kean, L. W . Turnbul l , A . Blane , D. C. Carter , H . McRi tch ie , 
A . Pa rke r and J. J. K. Bes t 
Departments of Medical Radiology, Clinical Surgery and 
Medicine, University of Edinburgh, Edinburgh EH3 9YW 

Pre l iminary resul ts us ing an oral m e d i u m based on a m a g n e t 
ite p repara t ion ( N y c o m e d , O s l o ) were p re sen t ed last yea r 
(Kean et al, 1989) w h i c h ind ica ted that the agen t s h o w e d 
cons ide rab le p r o m i s e and p r o v i d e d g o o d de l inea t ion of 
b o w e l , par t icu lar ly in the u p p e r a b d o m e n . A P h a s e 2 s tudy 
has recent ly been comple t ed . Th i s concen t r a t ed on the ap 
pl ica t ions of the contras t m e d i u m in pa t ien t s wi th suspec ted 
pancrea t ic pa tho logy , bu t in addi t ion severa l pa t ien t s wi th 
l y m p h o m a were e x a m i n e d . In pa t ien t s wi th pancrea t i c 
d i sease , the agen t he lped to de l inea te the n o r m a l panc rea s 
and w a s par t icular ly useful in s h o w i n g the ex ten t of co l lec 
t ions assoc ia ted wi th pancrea t i t i s , w h i c h w e r e often difficult 
to d is t inguish in i m a g e s ob ta ined wi thou t it. 7 , - w e i g h t e d 
images w e r e found to b e the m o s t useful and n o s ignif icant 
i m a g e artefacts w e r e p r o d u c e d by the con t ras t m e d i u m in 
any imag ing p l ane or pu l se s e q u e n c e . 3 5 0 m l of cont ras t 
agen t at a concen t ra t ion of 0.1 g/1 w a s sufficient to opacify 
the upper smal l b o w e l and co lon . Pancrea t i c pa t ien t s w e r e 
e x a m i n e d immed ia t e ly after inges t ing the agen t bu t those 
wi th l y m p h o m a s w e r e e x a m i n e d 1 h after inges t ion . In the 
l y m p h o m a pa t ien ts , the cont ras t w a s useful in de l inea t ing 
smal l b o w e l loops in the upper a b d o m e n , and a l l o w e d 
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conf ident identif icat ion of smal l para-aor t ic l y m p h n o d e s . In NotGS 
s u m m a r y therefore , this n e w oral con t ras t agen t appea r s to 
ou t l ine the b o w e l adequa te ly and can b e r e c o m m e n d e d for 
rou t ine u s e in a b d o m i n a l m a g n e t i c r e s o n a n c e imag ing . 

Reference 
KEAN, D . et al, 1 9 8 9 . Oral magnetic particles: a new oral contrast 

agent for abdominal magnetic resonance imaging. Pro
ceedings of the 47th Annual Congress of the British Institute 
of Radiology, 1989 (British Institute of Radiology, London). 

T h e k inet i c s o f t i ssue e n h a n c e m e n t in in tracran ia l 
t u m o u r s fo l lowing i n t r a v e n o u s G d - D T P A s tud ied b y 
u l t ra -h igh- speed invers ion -recovery E P I 
* B . S. W o r t h i n g t o n , M . K. S teh l ing , f P . Bu l lock , f J. L. Fir th , 
R. J. O r d i d g e , R. C o x o n , A . M . B l a m i r e , P. G i b b s and P. 
Mansf ie ld 

Departments of Physics, ^Radiology and ^Neurosurgery, 
University of Nottingham, Nottingham NG7 2RD 

T h e overa l l effects of in t ravenous G d - D T P A on t i ssue s ignal 
in in t racranial t u m o u r s are c o m p l e x , d e p e n d i n g on d o s a g e , 
t ime of admin is t ra t ion , pu l se s e q u e n c e and t i ssue type . H i g h 
speed E P I pe rmi t s the k ine t ics of t i s sue e n h a n c e m e n t to b e 
ana lysed for the first t ime . T h e I R - M B E S T t echn ique 
c o m b i n e s the advan t ages of r, cont ras t wi th i m a g e acqu is i 
t ion t imes of less than 1 second. S igna l nu l l ing of the t i s sue 
of interest before a bo lus inject ion of G d - D T P A (0.1 n m o l / 
kg ) m a x i m i z e s sensi t ivi ty to T{ shor ten ing . T h e a m o u n t of 
b l o o d f low to a t issue and the r i chness of its va scu l a r bed 
d ic ta te the " w a s h in" p h a s e and are ma jo r d e t e r m i n a n t s of the 
" w a s h o u t " phase . T h e ra te and a m o u n t of con t ras t m e d i u m 
a c c u m u l a t i n g in the ex t race l lu la r space are d e t e r m i n e d by the 
d e g r e e of b r e a k d o w n of the b l o o d bra in barr ier . D y n a m i c 
s cann ing has b e e n s h o w n to b e a va luab l e adjunct to a 
morpho log i ca l s tudy of t u m o u r s , p r o v i d i n g an a s se s smen t of 
vascular i ty wh ich is impor tan t in p l a n n i n g resec t ion ; it 
d e m o n s t r a t e s a reas wi th m a x i m a l b r e a k d o w n of the b l o o d 
bra in bar r ie r m o s t su i table for s tereotac t ic b i o p s y , and the 
t empora l profi le of e n h a n c e m e n t m a y a l low d i sc r imina t ion 
b e t w e e n different t u m o u r types and a s s e s s m e n t of the ma l ig 
nant potent ia l of a s ingle type . 
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Q A L Y s in d iagnost ic radio logy 
J. G. B . Russel l 
Department of Radiology, St Mary's Hospital, 
Manchester Ml3 OJH 

W e are all anx ious to va lue the benef i ts of d iagnos t i c 
rad io logy so as proper ly to plan p a t h w a y s in the m a n a g e m e n t 
of d iagnost ic p rob lems . A large n u m b e r of var iab le a p p e a r 
w h e n cost ings are a t tempted . S o m e of these are the cost of 
the invest igat ion, the cost of subsequen t t rea tment , the cost 
of a l ternat ive me thods of d iagnos i s , the va lue of a h u m a n 
life, the d iscount ing of a ha rm wh ich on ly appea r s after m a n y 
years , the va lue of reassurance , and the va lue of the m a k i n g 
of d iagnoses . T h e valuat ion of a Q A L Y (or qua l i ty -ad jus ted 
life-year) is used to indicate pr ior i t ies in different poss ib i l i 
ties of heal th spending . A Q A L Y can represen t one year of 

ex tended life, or propor t ional ly , a per iod of r educed d isabi l 
ity. The disabil i ty is g raded so that for e x a m p l e , a pe r son 
unable to under take any pa id e m p l o y m e n t wi th severe menta l 
dis tress is rated at a loss of 0.3 (heal thy = l , d e a d = 0) . T h u s 
if such a p e r s o n ' s heal th is improved to no rma l for 10 years , 
three Q A L Y s are scored. Because of the var iab les no ted 
above , Q A L Y s are not sui table for genera l use in d iagnos t i c 
rad io logy, but can be used to c o m p a r e popu la t ion sc reen ing 
me thods : for ins tance , popula t ion sc reen ing for breas t can
cer or abdomina l aortic aneu rysm. It is found that the 
aneurysm screening gives bet ter va lue than breas t sc reen ing . 

A n e w personal c o m p u t e r based i m a g e transfer 
s y s t e m : impact on pat ient m a n a g e m e n t 
J. A . Spencer , P. L. A n s l o w , A . J . M o l y n e u x , C. S. Barke r and 
D. B . D o b s o n 
Section of Neuroradiology, Radcliffe Infirmary, Oxford 
0X2 6HE 

The value of a new personal c o m p u t e r based i m a g e t ransfer 
and s torage sys tem in a regional neu ro rad io logy d e p a r t m e n t 
is descr ibed. T h e immed ia t e impac t on pa t ien t m a n a g e m e n t 
was analysed prospect ive ly for 149 C T scans t ransferred 
over 4 mon ths . Sixty-e ight scans were of acu te neu rosu rg i 
cal referrals from six l inked Distr ic t Gene ra l Hosp i t a l s ; 
seven were fo l low-up scans ; 50 scans w e r e from rad io logis t s 
in these hospi ta ls seeking special is t adv ice f rom a neuro ra 
diologist ; 23 scans were sent to the h o m e s of the neuro rad i 

ologis ts for p r imary op in ions on pa t ien t s in the base hospi ta l . 
Overa l l 56 scans (37 .6%) were t ransferred ou t s ide n o r m a l 
w o r k i n g hour s . For the acu te neurosurg ica l pa t i en t s , in 55 
cases (80 .9%) a s ignif icant c h a n g e in m a n a g e m e n t occur red , 
pr inc ipa l ly p reven t ion of t ransfer w h e n n o neurosurg ica l ly 
cor rec tab le lesion was presen t ( 42 .6%) or a r r a n g e m e n t of 
interval t ransfer for further inves t iga t ion . Of scans t r ans 
ferred for a rad io logica l op in ion , in 38 cases (52 .1%) a 
s ignif icant c h a n g e in d iagnos i s o r m a n a g e m e n t resul ts : 5 6 % 
of second op in ions , 4 3 . 4 % of p r imary op in ions . T h e use of 
the sys tem steadi ly increased dur ing the pe r iod of the s tudy , 
and is current ly t w o to th ree cases da i ly . W e be l i eve it offers 
inva luab le ass i s tance to bo th radio logis t s and c l in ic ians and 
has had a major impac t on pat ient m a n a g e m e n t . 

M e m o r y for radio log ica l a p p e a r a n c e s ; o b j e c t i v e 
e v i d e n c e for perceptua l s c h e m a t a 
B. S. W o r t h i n g t o n , A . G . G a l e and F . J o h n s o n 
Department of Radiology, University Hospital, 
Nottingham NG7 2UH 

O u r m e m o r y of a par t icu lar rad io logica l a p p e a r a n c e p roba 
bly does not r e semble a p h o t o g r a p h i c copy but is ra ther a 
recons t ruc t ion or " s c h e m a " de r ived from s tored in forma
t ion, wh ich records the spatial re la t ionships wi th in the i m a g e 
and a lso reflects a n u m b e r of s tored p ropos i t ions w h i c h con 
tain our pr ior in terpre ta t ion of the image . T h e fo l lowing 
e x p e r i m e n t p rov ides objec t ive e v i d e n c e for the ex i s t ence of 
such s c h e m a t a and of o u r abil i ty to m a n i p u l a t e t h e m in 
p r o b l e m so lv ing . Four teen pa t ien ts were s h o w n at r a n d o m 
an A P v iew of e i ther a left or a r ight k n e e at different 
or ien ta t ions taken from 45° s teps a r o u n d a c i rc le . Whi l s t the 
s a m e array of features is p resen t at all s t imulus o r ien ta t ions 
the reac t ion t ime to identify wh ich had been p resen ted w a s 
different for each pos i t ion . O n e g r o u p p r o d u c e d the fastest 
cor rec t recogni t ion t imes wi th the conven t iona l upr ight 
r ad iograph ic film, whi le for a few ind iv idua ls the reverse 
w a s the case . T h e s e resul ts imply that an internal represen
ta t ion of the knee or s c h e m a is ro ta ted into c o n g r u e n c e wi th 
the pe rce ived image pr ior to in terpre ta t ion . T h e ra tes of 
rotat ion found var ied from 200° / s to 415° / s wi th a m e a n 
va lue of 3 2 3 7 s . 
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" R e p o r t i n g in a f lash" 
A. G. G a l e , J. V e r n o n , * K. Mi l la r and B . S. W o r t h i n g t o n 
Departments of Radiology and * Behavioural Science, 
University Hospital, Nottingham NG7 2UH 

T h r e e g roups of subjects — radio logis t s , r ad iographers and 
med ica l s tuden ts — each v i ewed 100 ches t r ad iog raphs , 
5 0 of w h i c h con ta ined abnormal i t i e s unde r 3 different 
cond i t ions : firstly, wi th a 2 0 0 m s tach is toscopic e x p o s u r e ; 
second ly , wi th a 2 0 0 m s tach is toscopic e x p o s u r e fo l lowed by 
the p resen ta t ion of a visual no ise m a s k to e l imina te any after
image ; and thirdly , v i ewing for an un l imi ted t ime . T h e 
sub jec t ' s r e s p o n s e to each film was gi-ven on a 5-point ra t ing 
sca le and an R O C curve w a s p lo t ted for each subject unde r 
the th ree different v i e w i n g cond i t ions . T h e p e r f o r m a n c e of 
the radio logis t s and rad iographers was s ignif icant ly bet ter 
than that of the s tudents . T h e r e w a s very little d i f ference in 
the resul ts for e a c h of the three g r o u p s unde r the different 
v i e w i n g cond i t ions . T h e s e resul ts e m p h a s i z e the i m p o r t a n c e 
of a we l l -deve loped s c h e m a in in terpret ing r a d i o g r a p h s and 
the grea t s igni f icance of per iphera l v i s ion in p re l imina ry as 
se s smen t of a film and in d i rec t ing subsequen t f ixat ions . Fur
t h e r m o r e , the f indings indicate that ear l ier w o r k has under 
es t imated the a m o u n t of informat ion wh ich can b e ass imi 
lated in a s ingle f ixat ion. 

E r g o n o m i c a s s e s s m e n t of m o b i l e X-ray uni t s 
F. F. Jehu , A. G. G a l e , B . S. Wor th ing ton 
Division of Radiology, University Hospital, Nottingham 
NG7 2UH 

F o u r cur ren t ly ava i lab le mob i l e X-ray units were e x a m i n e d 
wi th regard to opera to r ease of use . T h e cri teria on which 
p e r f o r m a n c e of the e q u i p m e n t was j u d g e d included opera to r 
comfor t , safety, speed wi th wh ich the equ ipmen t could 
effect ively be used and the heal th and safety of the operator . 
Cons ide ra t i on w a s a lso g iven to cogni t ive aspects of the 
tasks involved . Th ree separa te approaches to the eva lua t ion 
w e r e under taken ; 160 ques t ionna i res were dis t r ibuted to 
e x p e r i e n c e d r ad iographer users , par t ic ipat ive d iscuss ion 
g roups and user tr ials . In the latter, na ive users were 
v ideo taped as they carr ied out two surrogate rad iographic 
e x a m i n a t i o n s us ing t w o of the units , and then re t rospect ive 
p ro toco l ana lys i s was appl ied to the use r s ' c o m m e n t a r y as 
they w a t c h e d their v ideo record. Analys i s of quant i ta t ive 
and qua l i t a t ive da ta revealed areas of significant des ign 
inadequacy in all of the mobi les . These main ly conce rned 
diff icult ies with unit manoeuvrab i l i ty and X-ray tube m o v e 
men t . 

Pat ient e x p e c t a t i o n a n d acc ident a n d e m e r g e n c y 
rad io logy 
E. M c N a l l y , G. de Lacey , T. W e l c h and P . Lovel l 
Departments of Radiology and Accident and Emergency, 
Northwick Park Hospital, Harrow, Middlesex HAI 3UJ 

Five hund red pa t ien ts w h o w e r e not referred for r ad io logy 
fo l lowing a head or ank le injury w e r e sent a ques t ionna i r e . 
5 3 % of the r e sponde r s had expec ted an X- ray examina t i on 
( G r o u p 1). Impor tan t di f ferences are s h o w n b e t w e e n these 
pa t ien t s and those w h o did not expec t r ad iography ( G r o u p 2 ) . 
T h e s e inc luded : a h ighe r level of d i s appo in tmen t ( 7 5 % vs 
0%) and m o r e crit ical c o m m e n t s ( 8 3 % vs 17%) and , fo l low
ing head injury, a longer m e a n recovery t ime (15 days vs 4 
days ) . But there were very large d i f ferences in dura t ion 

b e t w e e n a g e g roups . For e x a m p l e , for those in the i r t eens , 
s y m p t o m dura t ion was n ine t imes longer for G r o u p 1. Th i s 
cou ld well h a v e impor tan t educa t iona l impl ica t ions . Initial 
ana lys i s sugges t s that the overal l sever i ty of head injury w a s 
not any different b e t w e e n the t w o g roups , and fo l low-up has 
s h o w n that no impor tan t abnormal i ty had been m i s s e d by 
exc lud ing r ad iog raphy . T h e s e resul ts h a v e impl ica t ions for 
all casua l ty d e p a r t m e n t s , and pe rhaps par t icu lar ly for those 
w h o in t roduce gu ide l ines wh ich subsequen t ly p r o d u c e a 
reduc t ion in X- ray e x a m i n a t i o n s . S o m e s t ra tegies (main ly to 
i m p r o v e c o m m u n i c a t i o n skil ls) wh ich migh t r educe the 
overa l l level of pa t ient d issa t is fact ion are p roposed . 

R a d i o l o g y in d e v e l o p i n g countr ies . Three y e a r s 
e x p e r i e n c e in R w a n d a wi th a basic radio logy sys t em 
speci f ical ly des igned for deve lop ing countr ies . 
R. v a n T igge l en and M . Freson 
Radiology Department , Akademisch Ziekenhuis, Vrije 
Universiteit Brussel, 1090 Brussels, Belgium 

W e desc r ibe o u r exper ience of a radiographic sys tem that w e 
h a v e specif ical ly des igned for deve lop ing count r ies (or 
mi l i ta ry use) and used for three years in a small hospi ta l in 
R w a n d a . T h e Basic Radio log ic Sys tem ( B R S ) cons is t s of a 
m o b i l e and de t achab le X-ray examina t ion unit for radiogra
phy c o m b i n e d wi th a pane l - type f luoroscopic intensifier and 
even tua l ly comple t ed by a l inear echograph . This equ ipmen t 
fulfils the r equ i remen t s of deve lop ing countr ies as well as 
d i sas te r s i tuat ions (ei ther t raumat ic or infectious) outs ide 
the third wor ld . In part icular , the versabil i ty and the 
modula r i ty of the sys tem are emphas i zed . W e review the 
efficacy of the sys tem for abnormal d isease (often parasi t ic 
or gynaeco log ica l , as wel l as for major current pa thology. 
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Potent ia l sav ings f rom i m p r o v e d r e p o r t i n g prac t i ces in 
a radio logy d e p a r t m e n t 
I. W . J. Birchal l , S. G. C o o k e , R. She rbo rne and G. Ch i lve r s 
Department of Radiodiagnosis, Bristol Royal Infirmary, 
Bristol BS2 8HW 

6 2 % of the imag ing inves t iga t ions of o u r d e p a r t m e n t are 
those of Korner g r o u p A. A s tudy has b e e n u n d e r t a k e n to 
quantify the benefi ts of modi f ica t ion of the w o r k pa t t e rns of 
such repor t ing. T w o radiologis ts e a c h repor ted 5 0 r a n d o m 
ized Korne r A inves t iga t ions e i ther in a quie t r o o m or wh i l e 
in a repor t ing area centra l ly wi th in a w o r k i n g sui te . In the 
quiet r oom, the cur ren t and any re la ted pas t f d m s had b e e n 
m o u n t e d on a film a l ternator by a c lerk . E a c h rad io logis t 
then c rossed over fi lms and repor t ing cond i t i ons to p r o v i d e 
internal cont ro l . T i m e spent repor t ing f i lms w a s r e d u c e d by 
4 9 - 5 6 % if repor ted in quie t su r round ings . T i m e spent t yp ing 
the repor ts from quie t su r round ings w a s r e d u c e d by 10%. 
T h e cost of cler ical ass i s tance w a s o u t w e i g h e d by the f inan
cial savings thereby incurred. 

O u t p a t i e n t a n g i o g r a p h y in a dis tr ict g e n e r a l hosp i ta l 
R. M . E v a n s , K. M . M o u r a d and B . J. Pa rdy 
Department of Radiology, Newham General Hospital, 
Plaistow, London E13 8SL 

Outpa t i en t a n g i o g r a p h y in pa t ien ts wi th per iphera l vascu la r 
d i sease can b e a safe and cost -effect ive p r o c e d u r e . W e repor t 
on 5 0 pa t ien ts w h o w e r e be ing inves t iga ted for pe r iphera l 
vascu la r d i sease , w h o u n d e r w e n t a n g i o g r a p h y v ia the f emo
ral arterial app roach . W e out l ine our pa t ien t se lec t ion 
pro toco l , t e chn iques and pos t -p rocedu re ca re . D o p p l e r 
pu l se p res su re rat ios w e r e used to m o n i t o r the pa t ien t s p re -
and pos t - ang iog raphy . The i r use and eff icacy in de tec t ing 
poss ib le compl i ca t i ons are d i scussed . N o pa t ien t had a 
s ignif icant compl i ca t ion of the p r o c e d u r e and the t echn ique 
was tolera ted wel l , w h i c h c o m p a r e s favourab ly w i th p rev i 
ous w o r k pe r fo rmed abroad . O u r s tudy s h o w s that femora l 
a n g i o g r a p h y pe r fo rmed on a day -ca re bas is is a safe and cos t -
effect ive t echn ique . T h e f inancial s av ings are s ignif icant , 
and in t o d a y ' s hea l th ca re c l ima te it is a t e chn ique w h i c h 
cou ld b e prac t i sed m o r e wide ly . 

Audi t of a rad iod iagnos t i c d e p a r t m e n t : a pi lot s tudy NotGS 
of the Bristol R o y a l In f i rmary 
I. W. J. Birchal l , P . G . C o o k and W . D . J eans 
Department of Radiodiagnosis, Bristol Royal Infirmary, 
Bristol BS2 8HW 

T o improve any service , it is necessa ry to identify a reas of 
subopt imal pe r fo rmance and to p r o v i d e a base l ine aga ins t 
which i m p r o v e m e n t s can b e m e a s u r e d . Quant i f ica t ion of 
such mater ia l in a med ica l se t t ing is difficult bu t in this p i lo t 
s tudy, the "qua l i ty" of the reques t card , r ad iog raphy , rad io
logical report and film bag / repor t folder h a v e b e e n c h o s e n as 
marke r s to p rov ide indices of c l in ic ian input , and the per 

fo rmance of rad iographic , rad io log ica l , secretar ia l and c ler i 
cal g roups of depa r tmen ta l staff. Twen ty - f i ve p a r a m e t e r s of 
qual i ty h a v e been identif ied from these m a r k e r a reas , us ing 
the invest igat ion of 1 pa t i en t /week t aken from e a c h of 10 
Korne r g roups in a 10-week per iod . T h e da ta w e r e audi ted , 
numer ica l ly encoded and ana lysed . A sy s t em w a s d e v e l o p e d 
which scored the a s sessment for each i tem of the p rocess 
moni to red as - 1 , 0 or + 1 . For e a c h i t em a tota l index was 
obta ined by add ing all the scores and ca lcu la t ing this as a 
percen tage of the total poss ib le score . Arb i t ra ry m i n i m u m 
satisfactory levels w e r e set f o rpos i t i ve and nega t ive ind ices . 
In this w a y , areas of subop t imal as wel l as unforeseen a reas 
of good pe r fo rmance from each staff g r o u p h a v e been 
identified. T h e benefi ts of such w o r k and p r o b l e m s incur red 
in the des ign of such a projec t are d i scussed . 
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Harewood Suite 
Digital Radiology (2.30-3.45) 

Digi ta l s u b t r a c t i o n d a c r y o c y s t o g r a p h y 
S. J. K i n g and S. F . H a i g h 
Department of Diagnostic Radiology, King's College 
Hospital, Denmark Hill, London SE5 9RS 

I m a g i n g of the lacr imal sys tem by conven t iona l d a c r y o c y s t o 
g raphy can b e unsat i s fac tory . A t echn ique ®f digi ta l sub t rac 
t ion d a c r y o c y s t o g r a p h y ( D S D C G ) is desc r ibed . T w e n t y -
o n e pa t ien t s p re sen t ing c l inical ly wi th obs t ruc t ive e p i p h o r a 
w e r e inves t iga ted wi th D S D C G . W e found that the t ech
n ique is s imp le to pe r fo rm, is accep ted wel l by pa t ien t s and 
p rov ides d iagnos t i c i m a g e s w i th i m p r o v e d d e m o n s t r a t i o n of 
the p r o x i m a l lacr imal sys tem ove r conven t iona l d a c r y o c y s t o 
g r a p h y . D S D C G p r o d u c e s d iagnos t i c i m a g e s on a s ingle 
r ad iog raph ic pro jec t ion , de l ive r ing a r e d u c e d rad ia t ion d o s e 
to the orbi t w i thou t the need for lead e y e sh ie lds . T h e r e has 
b e e n c o m p l e t e cor re la t ion b e t w e e n surgica l and rad io log ica l 
f indings in pa t ien t s d i agnosed as h a v i n g lacr imal duc t o b 
s t ruc t ion on D S D C G referred for d a c r y o r h i n o s t o m y 

D S A of digital i s chaemia 
B . M e n a n t e a u , C. M a r c u s , L. M. Caquo t , V. L a d a m and F . 
G a u s s e r a n d 
Department of Diagnostic Radiology, Robert Debre 
Hospital, 51092 Reims, France 

W e repor t on a p rospec t ive s tudy of digi tal subt rac t ion 
a n g i o g r a p h y ( D S A ) in 32 pat ients p resen t ing wi th digital 
i s chaemia . Direc t brachia l punc ture w a s pe r fo rmed in 2 6 
cases . W e injected low-osmola l i ty cont ras t mater ia l 
(Hexabr ix 160) at a rate of 5 ml /s for a total of 2 0 ml for each 
inject ion. N i n e p ros tag land in E, ang iog rams w e r e ob ta ined 
to ge t good per iphera l filling, par t icular ly in pa t ien ts p re 
sen t ing wi th vasospas t ic d isorders . In this ser ies , o w i n g to 
ins tant magni f ica t ion , w e were able to differentiate smal l 
e m b o l i , a therosc leros is , Bue rge r d isease , co l lagen vascu la r 
d i seases and o the r enti t ies affecting the arteries of the hand . 
S ince the inject ion of low-osmola l i ty contras t mater ia l is 
pa in less , D S A conf i rmat ion of digital i s chaemia is ava i lab le 
on an outpa t ien t bas i s , wi thout any p remedica t ion . 

Digita l s u b t r a c t i o n i m a g i n g of the inves t iga t ion of the 
sa l ivary g l a n d s 
D . M a c Vicar , G . Ti l ler and A. M o o d y 
Department of Diagnostic Radiology, St George's 
Hospital, London SWI 7 OQT 

Cont ra s t s ia lography is an es tab l i shed t echn ique in the d e 
l inea t ion of the duct sys t em of the sa l ivary g l ands . In r ecen t 
yea r s u l t r a sound and c o m p u t e r i z e d t o m o g r a p h y h a v e p l ayed 
an inc reas ing par t in the inves t iga t ion of pa tho logy of the 
sa l ivary g land p a r e n c h y m a . Dig i ta l sub t rac t ion i m a g i n g 
(DSI ) r epresen t s a re f inement of ex i s t ing t echn iques w h i c h 
can e legant ly d e m o n s t r a t e duc ta l and g l andu la r d i sease . T h e 
pr inc ipa l advan t ages of the p r o c e d u r e are its speed and 
technica l ease . T h e pa t ien t can b e sc reened into the ideal 
pos i t ion , and i m a g i n g du r ing inject ion of con t ras t agen t 
con f i rms accura te pos i t ion ing of the cannu la . A n app rop r i 
a te i m a g i n g s e q u e n c e a l lows all p h a s e s of duc ta l f i l l ing to b e 
v i sua l i zed on a s ingle inject ion. Digi ta l sub t rac t ion of b o n y 
s t ruc tures m a y r e d u c e the n e e d for mul t ip l e p ro jec t ions , and 
resul t s in i m a g e s of exce l len t qual i ty . Digi ta l sub t rac t ion 
s i a lography is fast and easy to pe r fo rm; it i nvo lves n o 
increase in rad ia t ion e x p o s u r e or pa t ien t d i scomfor t . T h e 
t echn ique is desc r ibed in deta i l and a r ange of c o m m o n 
pa tho log ie s i l lustrated. In our expe r i ence , D S I of the sal i
va ry g l ands is the t e chn ique of cho ice , w h e r e it is ava i lab le , 
and can easi ly b e incorpora ted in to the t ime tab le of a b u s y 
D S I depa r tmen t . 

Digita l f luorography: the first y e a r ' s exper i ence 
D . J. Lintot t , P . M . Chenne l l s and R. C. F o w l e r 
Department of Diagnostic Radiology, The General 
Infirmary, Leeds LSI 3EX 

In Apri l 1989 a 1024 x 1024 digital f luorographic uni t with 
on- l ine c o m p u t e r e n h a n c e m e n t of images (Phi l ips D S I ) w a s 
ins ta l led at the Genera l Inf i rmary at Leeds . Th i s w a s the first 
ins ta l la t ion of its k ind in the wor ld outs ide the Ne the r l ands 
and uses i m a g e process ing a lgor i thms deve loped by the 
D e p a r t m e n t of Med ica l Phys ics at the Univers i ty of L e e d s . 
F ie ld s izes of 14, 10 and 6 inches are used and c o m p u t e r 
e n h a n c e d images are ava i lab le for i m m e d i a t e r ev iew in 
e i ther s ingle or mul t ip le formats . In the first yea r s ince 
ins ta l la t ion ove r 9 0 0 upper gas t ro in tes t ina l ba r ium s tudies , 
m a i n l y doub le contras t ba r ium mea l s , and 4 0 0 E R C P e x a m i 
na t ions , over half of them therapeutic procedures (Sphinctero
tomies , s tone ext rac t ions , endopros thes i s p l acemen t s ) will 
h a v e b e e n pe r fo rmed in addi t ion to o v e r 100 o ther spo t film 
cont ras t examina t ions . A n evalua t ion of digital f luorogra
p h y is p resen ted wi th special reference to i m a g e qual i ty and 
e r g o n o m i c s . T h e h igh defini t ion mon i to r and immed ia t e 
i m a g e r ev i ew facili ty pe rmi t conf ident d iagnos i s at the t i m e 
of examina t ion . Addi t iona l v i ews can b e ob ta ined whi ls t o p 
t imal examina t i on condi t ions persist . E r g o n o m i c analys is of 
b a r i u m m e a l s h a s s h o w n 31 % reduct ion in examina t ion t ime , 
4 9 % reduc t ion in pat ient wai t ing t ime and 4 5 % reduc t ion in 
pa t ien t d o s a g e c o m p a r e d wi th convent ional f luorography . 

C o n g r e s s 73 



Digital radiology 

A rev iew of t h e r m a l - p r o c e s s e d paper / f i lm h a r d - c o p y 
uni ts in med ica l i m a g i n g 
N . J. C o l e m a n 
Medical Physics Department (FAXIL), The General 
Infirmary, Leeds LSI 3EX 

T h e r m a l ha rd -copy uni ts can p rov ide qu ick ly -ava i l ab le , 
low-cos t images and severa l different types h a v e been eva lu 
ated on behal f of the D e p a r t m e n t of Hea l th . T h e s e ut i l ized 
e i ther a t he rma l -head pr int uni t or laser pr in t ing wi th subse 
quent the rmal d e v e l o p m e n t of the image . T h e m e d i a w e r e 
paper or film specif ic to each imager . Approp r i a t e test im
ages were p r o d u c e d for the m e a s u r e m e n t of i m a g e geome t ry , 
unsharpness and g rey-sca le charac te r i s t ics . G e o m e t r i c d i s 
tort ion w a s not found to b e s ignif icant e i ther hor izonta l ly or 
vert ical ly ( the lat ter re la t ing to the pape r t ranspor t m e c h a 
n i sm) . U n s h a r p n e s s w a s d e t e r m i n e d in the t he rma l -head 
uni ts by the phys ica l spac ing of the the rmal e l e m e n t s , from 
6 to 11.8 dots pe r m m . T h e laser -pr in ted i m a g e s had a 
m a x i m u m reso lu t ion of 10 p ixe ls pe r m m . Spur ious ar tefacts 
were s o m e t i m e s p r o d u c e d w h e n i m a g i n g bar -pa t te rns of 
par t icular spat ial f requenc ies . G r e y - s c a l e levels r anged 
from 1 6 - 1 2 8 for the t h e r m a l - h e a d i m a g e r s , wi th 2 5 6 for the 
laser pr inter . T h e g rey-sca le charac te r i s t ics (wi th op t imal ly 
adjusted Br igh tness and Cont ras t con t ro l s ) , s h o w e d cons id 
erable var ia t ions in l ineari ty b e t w e e n the uni ts . F o r s o m e 
clinical images h o w e v e r , overa l l l ineari ty w a s less impor tan t 
than the local ized grad ien t for d i sc r imina t ing d iagnos t ica l ly -
significant de ta i l s . . 

A phys ica l a s s e s s m e n t of the i m a g i n g p e r f o r m a n c e of 
the D S I digital f l u o r o g r a p h y s y s t e m 
A . R. C o w e n and A . W o r k m a n 
Medical Physics Department (FAXIL), The General 
Infirmary, Leeds LSI 3EX 

W e h a v e car r ied out a phys ica l a s se s smen t of the i m a g i n g 
pe r fo rmance of a D S I digi tal f luorography sys tem. T o 
suppor t this projec t w e h a v e d e v e l o p e d a set of X- ray test 
objects m a t c h e d to the i m a g i n g charac te r i s t ics of the D S I 
unit (pa ramete r s m e a s u r e d inc lude s igna l - to-noise rat io, 
contras t sensi t ivi ty , d y n a m i c r ange , g e o m e t r y and M T F ) . 
T h e DSI w a s instal led in the D iagnos t i c R a d i o l o g y Depa r t 
m e n t to p rov ide a rou t ine cl inical se rv ice in a n u m b e r of R & 
F examina t ions . Phys ica l ana lys i s of the test i m a g e data was 
pe r fo rmed off-l ine in the F A X I L labora to ry us ing a P C -

based i m a g e p roces s ing works t a t ion . Aspec t s of the DSI 
p e r f o r m a n c e eva lua ted inc lude : rad ia t ion exposu re cal ibra
t ion, subjec t ive and ob jec t ive m e a s u r e m e n t of image qual
ity, i m a g e acquis i t ion p ro toco l s , i m a g e p rocess ing and dis
play facil i t ies, v ideo (cf laser) ha rd -copy med ia , image 
s torage capac i ty , use r in terface and e r g o n o m i c s . Resul ts 
f rom the DSI are c o m p a r e d wi th those p r o d u c e d by conven 
t ional ( f i lm-based) R & F sys t ems , and t echn iques which 
h a v e been d e v e l o p e d to op t imize D S I i m a g e qual i ty in 
cl inical serv ice are d i scussed . > 
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T h e in f luence of i n t r a v e n o u s D S A in the m a n a g e m e n t 
of per iphera l v a s c u l a r d i s ease 
O. C h a n , N . M . W i l s o n , M . L e a T h o m a s and N . L. B r o w s e 
Department of Radiology and Surgical Unit, St Thomas' 
Hospital, London SEI 7EH 

A re t rospec t ive s tudy of all pa t ien ts w h o had a digital 
subt rac t ion a n g i o g r a m ( IV D S A ) in 1987, was carr ied out to 
assess the w a y in w h i c h IV D S A has rep laced convent iona l 
a n g i o g r a p h y in the inves t iga t ion of pe r iphera l vascular d is
ease ( P V D ) . 155 pa t ien t s u n d e r w e n t IV D S A , 140 had P V D 
and 15 had a b d o m i n a l a n e u r y s m s . In addi t ion , 71 pat ients 

had conven t iona l a r t e r iography and w e r e not inves t iga ted by 
IV D S A . T h e d is t r ibu t ion of P V D w a s aor to- i l iac (AI) 36 
( 2 6 % ) , femoro-popl i t ea l -d i s ta l (FD) 68 ( 4 8 % ) and mixed AI 
and F D , 36 ( 2 6 % ) . IV D S A w a s sufficient for the m a n a g e 
m e n t (ie d i agnos i s and surg ica l t r ea tmen t ) in 9 5 % of AI 
d i sease , 7 2 % of F D d i sease and 9 4 % of m i x e d disease . IV 
D S A w a s the on ly inves t iga t ion n e e d e d in 117 of 140 
pa t ien ts ( 8 4 % ) and in 6 8 of 72 pa t ien ts ( 9 3 % ) wi th AI 
d isease . A l t h o u g h I V D S A w a s less accura te in def ining 
distal d i sease , it w a s sufficient in the m a n a g e m e n t of 9 4 % of 
those wi th m i x e d d i sease b e c a u s e the p r o x i m a l d i sease was 
t rea ted first. F u r t h e r m o r e , unsa t i s fac tory defini t ion of distal 
run-off only requ i red a s imp le femora l a n g i o g r a m . C o n v e n 
t ional a n g i o g r a p h y w a s pe r fo rmed in 101 pa t ien ts invest i 
ga ted for P V D in 1987, c o m p a r e d to 2 0 0 in 1982, before IV 
D S A w a s in t roduced , e v e n t h o u g h m o r e pat ients wi th mi ld 
c laud ica t ion are n o w s tud ied to assess their suitabil i ty for 
ang iop las ty . IV D S A h a s , therefore , s ignif icantly reduced 
the r equ i r emen t of conven t iona l a n g i o g r a p h y in the invest i 
ga t ion of pa t ien t s wi th P V D , thus avo id ing hospi ta l a d m i s 
sion and r e d u c i n g cos t and morb id i ty . 
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R e a l - t i m e digi ta l per iphera l a n g i o g r a p h y 
S. C. W a r d and J. F . Dye t 
Department of Radiology, Hull Royal Infirmary, 
Kingston-upon-Hull HU3 2JZ 

A n e w t echn ique for pe r fo rming per iphera l ang iog raphy , 
ut i l iz ing rea l - t ime pu l sed digi tal i m a g i n g , is desc r ibed . T h e 
e q u i p m e n t used is a Phi l ips Digi ta l Ca rd i ac I m a g i n g S y s t e m , 
ope ra ted v ia an O p t i m u s M 2 0 0 conso l e . T h e pa t ien t lies 
sup ine on a fully f loat ing table top , wi th an absorp t ion w e d g e 
and bo lus bag b e t w e e n his legs to reduceYlare . T h e c o m m o n 
femora l artery is cannu la t ed us ing s tandard Se ld inge r tech
n ique , and a 4 . 5 F ca the ter is In t roduced in to the lower aor ta . 
A p u m p injector is loaded wi th 6 0 ml of e i ther Ioxag la te 3 2 0 
or I o p r o m i d e 300 , acco rd ing to a l lergic h is tory . Digi ta l 
acquis i t ion is c o m m e n c e d at the lower aor ta and the cont ras t 
agen t is injected. T h e tab le is m o v e d to fol low the cont ras t 
c o l u m n as it pa s se s d o w n the legs. In format ion is acqu i red 
at 12.5 f rames/s on to a 5 1 2 X 512 ma t r ix . R e p e a t runs , 
ob l ique v i e w s , or subt rac t ion sequences m a y b e pe r fo rmed , 
bu t are rarely required. Se lec ted images are t ransferred to 
hard copy us ing a D u P o n t Opt i Imager . T h e sof tware a l lows 
for pos t -p rocess ing of the images and sever i ty of s t enoses 
m a y be ca lcu la ted . T h e t echn ique is qu i ck and s t raightfor
w a r d and p rov ides a rapid m e t h o d for accura te a s s e s s m e n t of 
the per iphera l arterial t ree. 

t ion of s imula ted pu lmona ry nodules projected on an an thro
p o m o r p h i c chest phan tom. For each display condi t ion there 
were 4 6 images of soli tary nodules with var ious deg rees of 
consp icu i ty : h igh sur rounding contrast («=18) , low sur
r o u n d i n g cont ras t (n= 19) and no nodu le («=9) . In each case 
four obse rvers recorded the p resence or absence of a nodu le 
us ing a s ix-point conf idence scale. Diagnos t ic accuracy was 
s imi la r for ana logue film and 2K digital ly acqui red hard 
copy . Accuracy of d iagnos i s in the detect ion of s imula ted 
p u l m o n a r y nodules tended to b e sl ightly better with the 
interact ive v ideo display than with digital hard copy . 

Notes 

E a r l y e x p e r i e n c e wi th a p r o t o t y p e (2K) pro jec t iona l 
dig i ta l ches t uni t : R O C s tudy o f s i m u l a t e d lung 
n o d u l e s 
D . M. Hanse l l , D . R. Abe r l e , A . S. Hayrape t i an , K. B r o w n 
and H. K. H u a n g 
Image Processing Laboratories and Division of Thoracic 
Imaging, University of California, Los Angeles, USA 

A K o n i c a K D D ded ica ted digital ches t uni t has b e e n in use 
in the D e p a r t m e n t of Rad io log ica l Sc iences for the last 12 
m o n t h s . Th i s uni t genera tes h igh- reso lu t ion i m a g e s of 2 0 4 8 
x 2 4 6 2 x 10 bits w h i c h can b e v i e w e d e i ther on 2048- l i ne 
in terac t ive mon i to r s or as hard c o p y from a laser fi lm pr inter . 
W i t h the p r o p o s e d i mp lemen ta t i on of total ly digi ta l r ad iog
raphy in the Div i s ion of T h o r a c i c I m a g i n g at U C L A , the 
K o n i c a K D D w a s formal ly c o m p a r e d wi th a conven t iona l 
ches t unit . Us ing rece iver ope ra t ing charac te r i s t i c ( R O C ) 
ana lys i s , w e c o m p a r e d obse rve r p e r f o r m a n c e us ing c o n v e n 
t ional a n a l o g u e fi lm and digi ta l ly acqu i red 2 K i m a g e s (on 
bo th in teract ive mon i to r s and hard copy f i lm) for the de t ec -
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P e r c u t a n e o u s a n g i o s c o p y o f per iphera l a n d c o r o n a r y 
arter ies 
M . R. Rees , A . A . G e h a n i , S. A s h l e y and S. B r o o k s 
Departments of Radiology and Cardiology, Killingbeck 
Hospital, Leeds LS14 6UQ 

Using a var iety of f lexible f ibreopt ic e n d o s c o p e s , 6 4 separa te 
ang ioscop ic examina t ions w e r e car r ied out p e r c u t a n e o u s l y 
on 23 pat ients with per iphera l va scu l a r d i sease before and 
after in tervent ional t rea tment . Ar te r ies e x a m i n e d w e r e t ib
ial, (2) , iliac (3) femoral and popl i tea l (22) . T e n pa t ien t s 
unde rwen t laser angioplas ty wi th a s apph i re t ip modi f ied 
N D - Y A G laser, eight underwen t Kensey dynamic angioplas ty 

and five, bal loon angioplasty. Tibia l ang ioscopy was ach ieved 
us ing an 0.5 m m ang ioscope ; the o the r ar ter ies w e r e e x a m 
ined wi th ei ther a s teerable 2.2 m m a n g i o s c o p e or 1.4 or 1.8 
m m non-s teerab le sys t ems . Bes t resul t s w e r e a c h i e v e d wi th 
a n e w integrated ang ioscop ic sys t em ( O l y m p u s A F sys t em) 
wh ich consis ts of a fully i m m e r s i b l e a n g i o s c o p e d i rec t ly 
connec ted to a c a m e r a sys t em wi thou t an e y e p i e c e . A 
reduct ion in v o l u m e of fluid perfusate w a s ach ieved by the 
use of an angled gu id ing ca the te r s y s t e m (Cord i s Corp . ) 
which a l lowed for p lac ing of the a n g i o s c o p e at the site of 
interest , and l imited s teerabi l i ty . Th i s gu id ing ca the te r 
sys tem int roduces the poss ibi l i ty of ca r ry ing out the rapeu t ic 
p rocedures unde r ang ioscop ic gu idance . S e v e n c o r o n a r y ex 
amina t ions were car r ied out pe r cu t aneous ly wi th e i ther a 0 .5 
m m ang ioscope (4) or a 1.4 m m a n g i o s c o p e (3) . T h e larger 
ang ioscope p r o v e d m o r e successful in a l l owing for a d e q u a t e 
endo lumina l coronary imag ing . Bo th per iphera l and c o r o 
nary ang ioscopy p rov ided informat ion on the e n d o l u m i n a l 
appearances that w a s not apprec ia ted ang iog raph ica l ly . 

M e c h a n i c a l recana l i sa t ion of p e r i p h e r a l vascu lar 
o c c l u s i o n s after g u i d e w i r e d i s sec t ion u s i n g a meta l 
laser p r o b e . 
A - M . Bel l i , A . E. P roc te r and D . C. C u m b e r l a n d 
Department of Radiology, Northern General Hospital, 
Sheffield S5 7AU 

Subin t ima l pa s sage of the g u i d e w i r e d u r i n g a t t empted reca
na l i sa t ion of per iphera l va scu l a r occ lu s ions often p resages 
fai lure. W e h a v e successful ly recana l i zed the t rue l u m e n in 
s o m e such cases by us ing on ly the m e c h a n i c a l p roper t i e s of 
the the rma l laser p r o b e . In 14 cases (12 femoro-pop l i t ea l , 
t w o il iac) w h e r e the g u i d e w i r e had p a s s e d sub in t imal ly , all 
a t t empts to recana l i ze the l u m e n wi th va r ious gu idewi re s 
and ca the te rs failed. Pr io r to a b a n d o n i n g the p r o c e d u r e , the 
laser p r o b e w a s used wi thou t laser ene rgy , and successful ly 
recana l i zed the l u m e n in all bu t t w o cases ( 1 0 f e m o r o - p o p 

l i teal, t w o i l iac) . In one of the il iac occ lu s ions w e d id not 
p r o c e e d to ba l loon di la ta t ion for fear of i l iac rup ture . Fo l 
l o w - u p has r anged from 2 to 4 8 m o n t h s ( m e a n 11 m o n t h s ) . 
E igh t ou t of the 11 cases w h o u n d e r w e n t ba l loon di la ta t ion 
r e m a i n pa ten t c l inical ly . T w o h a v e recur red , o n e at 6 m o n t h s 
and the o ther at 10 m o n t h s . O n e w a s lost to fo l low-up . T h e 
use of the laser p r o b e as a m e c h a n i c a l tool to " r e s c u e " failed 
conven t iona l recana l iza t ion o w i n g to d i ssec t ion has not p re 
v ious ly been repor ted . W e p r e s u m e that the conf igura t ion of 
the p r o b e a l lows re -en t ry of the l u m e n by f inding the cor rec t 
t i ssue p lane . W e be l i eve this to b e a useful t e chn ique and the 
d e v e l o p m e n t of a w i re or ca the te r wi th s imi la r m e c h a n i c a l 
p roper t i es wou ld b e bo th helpful and less cos t ly . 
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T e c h n i q u e a n d c o m p l i c a t i o n s of d irec t brach ia l ar tery 
p u n c t u r e for a r t e r i o g r a p h y 
A . F. W a t k i n s o n and G. Har tne l l 
Department ofRadiodiagnosis, Bristol Royal Infirmary, 
Bristol BS2 8HW 

Direc t b rach ia l ar tery punc tu re is be ing used increas ing ly for 
arterial access in day -ca se pa t ien ts and pa t ien t s wi th severe 
aor to- i l iac d i sease . In exper t h a n d s low c o m p l i c a t i o n ra tes 
are repor ted , bu t the r isks of brachia l ar tery p u n c t u r e m a y b e 
h ighe r w h e n pe r fo rmed by less expe r i enced ope ra to r s . O v e r 
a 2-year pe r iod 4 9 di rec t b rach ia l punc tu re s w e r e pe r fo rmed 
for a r t e r iography . In 27 cases the ca the te r w a s inser ted 
di rect ly o v e r a g u i d e w i r e whi le in 2 2 cases an in t roducer 
shea th w a s used . Signif icant comp l i ca t i ons requ i r ing ac t ive 
t r ea tmen t o r surgical in te rvent ion occur red in th ree cases 
w h e r e direct ca the te r inser t ion w a s used . T h e r e w e r e n o 
compl i ca t i ons w h e n an in t roducer shea th w a s used. C a u s e s 
of compl i ca t i ons , and aspec ts of punc tu re t e chn ique to 
r e d u c e the r isk of t hem, are d i scussed and i l lustrated. Di rec t 
arterial in t roduc t ion of ca the te rs into the b rach ia l ar tery can 
b e assoc ia ted wi th an unaccep tab l e inc idence of c o m p l i c a 
t ions , and the r isk is r e d u c e d by the use of an in t roducer 
shea th . 

D y n a m i c ang iop las ty in v a s c u l a r o c c l u s i o n s : pat ient 
se lec t ion a n d f o l l o w - u p resu l t s 
M . R. R e e s , A . A . G e h a n i , S. A s h l e y and S. G . B r o o k s 
Departments of Radiology and Cardiology, Killingbeck 
Hospital, Leeds LS14 6UQ 

T w e n t y - o n e m a l e pa t ien t s wi th occ lus ive vascu l a r d i sease 
(aged 5 5 - 7 6 ) w e r e t rea ted wi th K e n s e y d y n a m i c ang iop las ty 
after the fai lure of conven t iona l ba l loon and g u i d e w i r e 
m e t h o d s . Seven teen of these pa t ien t s had d i sc re te occ lu 
s ions wi th a v is ib le distal vesse l f rom col la tera l run-off 
( three iliac and 14 femora l /popl i tea l les ions , l ength 3 - 1 8 
c m ) ; 12 of these had successful p r o c e d u r e s . In the five un 
successful ca ses there w e r e th ree d i s sec t ions , o n e per fora
t ion and o n e fai lure to c ross the les ion. T h e r e w e r e 2 /12 re-
occ lu s ions after 3 m o n t h s , and a n g i o g r a p h y at 6 m o n t h s re
vea led 5/7 pa ten t ar ter ies wi th o n e pa t ien t h a v i n g a smal l 
false a n e u r y s m . A v e r a g e ank le brachia l index ( A B I ) for the 
successful ly t rea ted g r o u p at 3 m o n t h s w a s 0 . 8 + 0 . 0 4 2 («=9) 

c o m p a r e d to the p re -Kensey average A B I = 0.61 + 0 .04 . 
(n=\2, p > 0 .05) . A v e r a g e isotope l imb b lood flow at 3 
m o n t h s was 7 .76 ml /100 g t issue/min (n=8) c o m p a r e d to 4 .6 
m l / 1 0 0 g t i s sue /min before t rea tment . Pe rcu taneous angi -
o scopy of the t w o reocc lus ions revea led a pr imar i ly t h r o m 
bot ic les ion wi th s o m e a the roma. In four pat ients t reated 
wi th femoro-popl i tea l occ lus ions there was no popl i teal run
off. O n l y one of these cases was successful , the o ther three 
resu l ted in d issec t ions . T h e successful case reocc luded after 
4 8 h. W e conc lude that the Kensey catheter can be used 
successful ly in totally occ luded vessels p rov ided there is 
a d e q u a t e distal run-off. 

T r e a t m e n t of chron ic coronary artery occ lus ions wi th 
a n o l ive - t ipped gu ide wire ( M a g n u m ) or a T e r u m o 
g u i d e w i r e 
M . R. R e e s and A. A . Gehan i 
Departments of Radiology and Cardiology, Killingbeck 
Hospital, Leeds LS14 6UQ 

F o u r w o m e n and one m a n wi th chronic r ight co ronary ar tery 
occ lus ions were t reated ei ther wi th an o l ive- t ipped 0 .22 
thou, inch gu idewi re and ba l loon sys tem ( M a g n u m , Schne i 
der) (four cases ) or wi th an 0 .35 thou, inch hydrophy l l i c 
gu idewi re (Radiofocus gu idewi re , T e r u m o ) . T h e length of 
occ lus ion w a s 2 - 4 c m and all occ lus ions were t reated in the 
p r o x i m a l r ight coronary artery. In all three cases t reated wi th 
the M a g n u m wire , the wi re failed to c ross the occ lus ion ; in 
o n e case the p rocedure was d i scon t inued because m a n i p u l a 
t ion of the wi re and guid ing catheter after an unsuccessful 
a t t empt to re-cross the lesion resul ted in d issec t ion of the 

co rona ry os t eum. In the o ther t w o cases the occ lus ion w a s 
successful ly c rossed us ing the T e r u m o wire . In these cases , 
ba l loon angioplas ty w a s carr ied out by gu id ing an 0 .14 wi re 
d o w n the t rack crea ted by the T e r u m o wire . F o l l o w - u p 
ang iog raphy demons t r a t ed a pa tent l umen wi th a d issec t ion 
in the area of the p rev ious occ lus ion . Both pa t ien ts exper i 
e n c e d relief from angina . T w o m o r e pat ients were t reated 
wi th the T e r u m o wire wi thout pr ior a t tempt to c ross the 
les ion wi th the M a g n u m wire . These les ions were a l so 
successful ly c rossed wi th the T e r u m o wire fo l lowed by 
ba l loon angioplas ty resul t ing in a pa tent l umen . W e con
c lude , from our l imi ted series of pa t ients , that the T e r u m o 
wi re is m o r e effective than the M a g n u m wire in r e -open ing 
ch ron ic co ronary occ lus ions . 
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T h e inf luence of N d - Y A G laser a n d d y n a m i c 
angioplas ty dev ices on plate let react iv i ty 
A. A. Gehan i , A. B . Latif, S. Ash ley , S. G . B r o o k s and M . R. 
Rees 
Cardiac Research Unit, Killingheck Hospital, Leeds LS14 
6UQ 

T h e interact ion of laser and d y n a m i c ang iop las ty dev ices 
with arterial wall is the focus of m a n y s tudies ; h o w e v e r , their 
effects on sur rounding b lood are largely u n k n o w n . W e 
invest igated the inf luence of a d y n a m i c ang iop las ty ca the te r 
with a fast rotat ing t ip, the K e n s e y ca the te r ( K C ) , and C W 
N d - Y A G laser (with sapphi re t ip) on pla te le t funct ion. 
Blood from heal thy vo lunteers was ci t ra ted and d iv ided into 
5 ml samples of who le b lood ( W B ) or p la te le t - r i ch -p lasma 
(PRP) . These were exposed to N d - Y A G laser pu l se s of 10, 
2 5 , 50 or 100 Joules . S imi la r samples w e r e e x p o s e d to K C 
rotat ing at 2 0 , 4 0 or 80 t housand R P M , for 30 or 6 0 s. Con t ro l 
samples were exposed to the appropr ia te dev i ce wi thou t 
act ivat ion. Platelet Coun t (PC) , Pla te le t A g g r e g a t e Ra t io 
(PAR) and Platelet Aggrega t ion to co l l agen in W B and P R P 
were obta ined in all samples . K C caused inhibi t ion of 
aggrega t ion in W B and P R P propor t iona l to speed and 
dura t ion (p < 0 .001) . A s imi lar effect w a s ob t a ined wi th laser 
energ ies over 25 Joules (p < 0 .001) , l o w e r ene rg ie s po ten t i 
ated aggrega t ion (p < 0 .01) . T h e r e w a s n o c h a n g e in P C or 
P A R to account for e i ther p h e n o m e n o n . T r a n s m i s s i o n e lec 
tron mic roscopy showed n o s ignif icant p la te le t d i s rup t ion or 
re lease of g ranules . W e c o n c l u d e that e x p o s u r e to these 
angioplas ty devices inhibits in vitro p la te le t aggrega t ion , 
wi thout apparent loss of the integr i ty of p la te le t s t ruc ture . 
Th i s p h e n o m e n o n and its c l inical impl ica t ion jus t i fy further 
s tudy. 

P e r c u t a n e o u s per iphera l laser ang iop las ty u s i n g an 
N d - Y A G laser a n d sapph ire - t ipped d e v i c e 
S. Ashley , A . A. Gehan i , S. G . B r o o k s , R. C. Kester , A . 
Parkin and M. R. Rees 
Cardiac Research Unit, Killingheck Hospital, Leeds LS14 
6UQ 

A mul t ipurpose con t inuous w a v e N d - Y A G laser (Surg ica l 
Laser Techno log ies ) coup led to an opt ica l ca the te r wi th a 
t ransparent sapphire contac t p r o b e , has been used to recana l -
ize 25 total femoro-popl i tea l occ lus ions in 2 0 pa t ien t s wi th 
severe c laudicat ion (17) , rest pa in ( three) and u lcera t ion 
( two) . These occ lus ions were 3 - 3 5 c m in length ( m e d i a n 8 
c m ) , and resistant to conven t iona l ang iop las ty . Recana l i za -
t ion was successfully ach ieved in 2 0 les ions ( 8 0 % ) and the 
resul t ing channe l improved by ba l loon di la ta t ion . In these 
pat ients the m e a n ankle-brachia l D o p p l e r p r e s su re index 
(ABI ) rose from 0.51 ± 0 .06 to 0.81 + 0 .05 (p.< 0 .001) . T h e r e 

w a s one reocc lus ion wi th in 72 h, four les ions r eocc luded 
wi th in 2 w e e k s , one at 1 m o n t h , and one at 6 m o n t h s . T h e r e 
fore dur ing a m e d i a n fo l low-up pe r iod of 3 m o n t h s ( range 
1-7 m o n t h s ) , 13 t reated vesse ls r e m a i n pa ten t wi th s y m p t o 
mat i c relief (cl inical success 6 5 % ) . M e a s u r e m e n t of l imb 
b lood f low ( L B F ) in these pa t ien ts , us ing an i so tope and 
g a m m a camera , demons t r a t ed a r ise f rom 4 .2 + 0 .6 (before) 
to 9 .0 ± 0.9 m l / 1 0 0 m l t i s sue /min (1 m o n t h after) (p < 0 . 0 0 1 , 
no rma l = 10). T h e five technica l fai lures w e r e e i ther due to 
vesse l d i ssec t ion wi thou t re-ent ry (3) , o r per fora t ion (2) . 
H o w e v e r , there w a s no r equ i r emen t for acu te surgical inter
vent ion in e i ther p r imary fai lures or r eocc lus ions . Fur ther 
m o r e , there was n o s ignif icant de te r io ra t ion in the p a t i e n t ' s 
s y m p t o m s , A B I , o r i so tope L B F fo l lowing failed laser 
ang iop las ty . In conc lus ion , this gene r a l - pu r pose laser sys 
t em is safe and effect ive for p e r c u t a n e o u s recana l i sa t ion of 
per iphera l occ lus ions . Resu l t s of longer fo l low-up are 
awai ted . 

Is i l iac ang iop las ty ind ica ted for the t r e a t m e n t of 
cri t ical i s c h a e m i a ? 
C. J. W a k e l y , M . G. Wya t t , G . Har tne l l and M . H o r r o c k s 
Department of Radiodiagnosis and Vascular Studies Unit, 
Bristol Royal Infirmary, Bristol BS2 8HW 

D u r i n g an 8-year pe r iod ( 1 9 8 1 - 1 9 8 8 ) , 4 9 iliac ang iop las t i e s 
w e r e p e r f o r m e d in 4 5 pa t i en t s wi th c r i t ica l i s c h a e m i a 
( M : F = 3 4 : 1 2 , m e d i a n a g e 67 yea r s , r ange 4 3 - 8 5 years ) . A 
successful d i la ta t ion wi th c l inical i m p r o v e m e n t w a s ev iden t 
in 2 4 cases ( G r o u p I); in 2 5 , the initial ang iop las ty w a s un
successful ( G r o u p II) . T h e r e w a s n o s ignif icant d i f ference in 
the p resen t ing s y m p t o m s or superf icial f emora l ar tery pat
ency rates b e t w e e n the t w o g r o u p s . Desp i t e the 2 4 initial 
successes in G r o u p I, e ight l imbs ( 3 3 % ) requ i red a further 
p r o c e d u r e for d i s e a s e p r o g r e s s i o n ( s ix s u r g i c a l , t w o 
ang iop las ty ) . At 3 0 days , c l inical i m p r o v e m e n t w a s no ted in 
17 l imbs ; four l imbs ( 1 7 % ) had b e e n a m p u t a t e d and th ree 
pa t ien ts ( 1 3 % ) died . In G r o u p II, s ignif icant ly m o r e l imbs 

requi red urgent surgery (17) or repeat d i la ta t ion (four) 
(p < 0 . 0 0 1 , x2 + Y a t e s ' co r rec t ion) . T h e r e w a s a l so a signifi
cant ly r educed 30-day success rate wi th in this g r o u p 
(p < 0 . 0 0 5 , x2 + Y a t e s ' co r rec t ion) , wi th c l inical i m p r o v e 
m e n t no ted in on ly seven l imbs ( 2 8 % ) . S e v e n major a m p u 
ta t ions w e r e requ i red and four pa t ien t s d ied . T h i s s tudy con 
f irms the p o o r resul ts of i l iac ang iop las ty in the p r e s e n c e of 
cri t ical i s chaemia . In 5 5 % of l imbs the superf ic ia l femora l 
ar tery was c o m p l e t e l y occ luded and il iac ang iop las ty was 
not ab le to i m p r o v e the inf low sufficiently to a l low s y m p t o 
ma t i c relief. F u r t h e r m o r e , ope ra t ive in te rvent ion for failed 
ang iop las ty was assoc ia ted wi th a s ignif icant ly r educed 
success ra te , and apprec iab le morb id i ty and mor ta l i ty . 
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Lip iodo l -a s s i s t ed u l t r a s o u n d g u i d e d l iver b iops i e s 
P. A . G a i n e s , M . A r n o l d and C. Me t rewe l i 
Department of Diagnostic Radiology and Organ Imaging, 
Prince of Wales Hospital, Shatin, New Territories, Hong 
Kong 

C o m p u t e r i z e d t o m o g r a p h y (CT) of the l iver fo l lowing the 
admin i s t r a t ion of L ip iodo l in to the hepa t ic ar tery is a wide ly 
used t echn ique for s tag ing h e p a t o m a s . Unfor tuna te ly bo th 
ben ign and m a l i g n a n t les ions a c c u m u l a t e L ip iodo l . W e see 
four n e w h e p a t o m a s each w e e k in this d e p a r t m e n t and on ly 
a ve ry smal l p ropor t ion are ope rab le . If the pa t ien t is cons id 
e red sui table for surgery fo l lowing initial u l t r a sound (US) 
s tag ing , a n g i o g r a p h y wi th L ip iodo l and subsequen t C T are 
under taken . A nodu le that con t ra ind ica tes surgery requi res 
h is to logica l conf i rma t ion of m a l i g n a n c y . T h e b iopsy of 

smal l hepa t ic les ions us ing C T is difficult. T h e in tent ion of 
this w o r k is to d e t e r m i n e if les ions con ta in ing L ip iodo l can 
b e v i sua l i zed and subsequen t ly b iops ied us ing U S . Cor re la 
t ion wi th C T in seven pa t ien ts , and the use of an or ig inal 
s ta in ing t echn ique that a l lows L ip iodo l to b e seen on h is to
logical sec t ions , h a v e demons t r a t ed that L ip iodo l can b e 
v i sua l ized us ing U S . W e h a v e b iops ied focal les ions that 
w e r e no t apparen t on the initial U S in five pa t ien t s , and 
di rect ly injected cont ras t m e d i u m into a suspec ted 4 m m 
h a e m a n g i o m a u n d e r U S gu idance . Us ing this t e chn ique , 
t w o pa t ien t s w e r e cons ide red su i table for surgery w h o had 
p rev ious ly b e e n though t to b e inoperab le . T h e s tag ing w a s 
conf i rmed to b e cor rec t at su rgery . W e a l so d e m o n s t r a t e 
L ip iodo l a c c u m u l a t i o n by h a e m a n g i o m a s and r egene ra t ing 
nodu le s . 

R a d i o n u c l i d e l i m b b lood flow m e a s u r e m e n t in the 
a s s e s s m e n t of ba l loon ang iop las ty in per iphera l 
vascu lar d i s ease 
A. Park in , D . Mar t inez , P . J. R. Rob inson , R. C. Kester , P. J. 
Tho r l ey , K. Shea rd and M . R. Rees 
Department of Medical Physics, Surgery and Radiology, 
St James' University Hospital and Killingbeck Hospital, 
Leeds 

A g r o u p of 2 5 pa t ien ts unde rwen t 28 bal loon angioplas ty 
p r o c e d u r e s on s tenot ic lesions of the iliac, femoral or p o p 
liteal ar ter ies . T h e extent of their d isease was assessed 
c l in ica l ly , ang iograph ica l ly and by radionucl ide l imb b lood 
f low m e a s u r e m e n t s (Parkin et al, 1986). T h e m e a n pretreat-
m e n t f low b e l o w the k n e e in the affected leg was 5.1 + 2.5 m l / 
100 m l t i s sue /min (normal r ange 1 0 - 2 0 m l / 1 0 0 ml /min ) . In 
18 pa t ien ts w h o s h o w e d a significant clinical improvemen t , 
l imb b l o o d flow increased by 5 4 % after t rea tment . In seven 
pa t ien ts w h o s h o w e d n o cl inical improvement , the f low was 
u n c h a n g e d . R a d i o n u c l i d e l imb b lood flow m e a s u r e m e n t 
p rov ides an objec t ive m e a s u r e m e n t of t rea tment response 
fo l lowing ba l loon angiop las ty . 

Reference 
PARKIN, A., ROBINSON, P. J., WIGGINS, P . A., LEVESON, S . H . , 

SALTER, M. C . P., MATTHEWS, H . N . D . & WARE, F . M., 1986. 

Measurement of limb blood flow using technetium-labelled 
red cells. British Journal of Radiology, 59, 493^t97. 

Notes 
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R a d i o t h e r a p y for soft t i ssue s a r c o m a s 
C. L. Harmer , E. Wi l t shaw and J. M . T h o m a s 
Sarcoma Unit, The Royal Marsden Hospital, London SW3 
6JJ 

T h e opt imal t rea tment for soft t i ssue s a r c o m a s is w i d e 
surgical resect ion. Such op t imal surgery wil l b e fo l lowed by 
local recur rence in 4 0 to 6 0 % of pa t ien ts un less r ad io the rapy 
is also given. At s o m e ana tomica l s i tes , and for ve ry large 
tumours , enuclea t ion is the mos t that can b e ach ieved , and 
this will be fo l lowed by recur rence in 9 0 % of pa t ien t s 
wi thout rad io therapy . E v e n radical surgery is assoc ia ted 
wi th 2 8 % risk of recur rence wi thou t addi t iona l t r ea tmen t 
( fo l lowing amputa t ion , only 8%). R a d i o t h e r a p y is , the re 

fore, usual ly required excep t for l ow-g rade t u m o u r s w h e r e 
good marg ins of c lea rance h a v e b e e n ach ieved in all th ree 
p lanes . For non-metas ta t i c ex t remi ty soft- t issue s a r coma , 
the 5-year local cont ro l and disease-free surv iva l ra tes for 
prev ious ly untreated pat ients are 8 7 % and 7 4 % respec t ive ly . 
T h e control rates at o ther si tes are less favourab le , a l t hough 
even where n o surgery is poss ib le , abou t one- th i rd of pa t ien t s 
will b e control led by rad io therapy a lone . H i g h - d o s e la rge 
v o l u m e irradiat ion is m a n d a t o r y and , to avo id s ignif icant 
morb id i ty , me t i cu lous at tent ion to p l ann ing is essent ia l , 
us ing a shr inking field t echn ique . Al l pa t ien ts m u s t b e seen 
in consul ta t ion wi th the surgeon , preferably p re -opera t ive ly . 
Pre-operat i ve rad io therapy can render an init ially inope rab le 
t umour r emovab le , a l though there is n o appa ren t r ad iob io l 
ogical advan tage in rout inely de l ive r ing radia t ion before 
surgery . Me thods of increas ing the ef fec t iveness of r ad io 
therapy have yet to mee t wi th success . 

Pre l iminary results o f prospec t ive s tudy of 
hyperfract ionated h igh d o s e r a d i o t h e r a p y in the 
m a n a g e m e n t of ex tremi ty soft t i ssue s a r c o m a s 
M . H. Rob inson , A . Casson i , C. L. H a r m e r , J. M . T h o m a s and 
G. Wes tbu ry 
Sarcoma Unit, The Royal Marsden Hospital, London 
SW3 6JJ 

T h e R M H S a r c o m a Uni t m a n a g e s adul t ex t r emi ty soft 
t issue s a rcoma by l imb conse rva t ion w h e r e feas ible . W i d e 
surgical resect ion is usual ly c o m b i n e d wi th l a r g e - v o l u m e 
pos t -opera t ive radio therapy to 6 0 G y in 30 fract ions in t w o 
phases . W h e r e the t u m o u r is inoperab le at p resen ta t ion , 5 0 

G y in 25 fract ions is g iven p re -opera t ive ly . W e h a v e p rev i 
ous ly repor ted 8 5 % 5-year local con t ro l wi th this po l i cy . In 
an effort to i m p r o v e these resul ts wi th h ighe r dose s of X R T , 
2 9 pa t ien ts (15 m a l e , 14 f emale , m e d i a n a g e 6 0 , r ange 
2 0 - 8 4 ) h a v e b e e n en te red rn a p rospec t ive hyper -
f ract ionat ion s tudy u s i n g 1.25 G y fract ions tw ice da i ly wi th 
6 h o u r s ' gap , to a d o s e of 62 .5 G y / 5 w e e k s p re -ope ra t ive ly 
or 75 G y / 6 w e e k s pos t -opera t ive ly . Fif teen t u m o u r s w e r e 
s i tuated in the th igh, e ight in the l o w e r leg , t w o in the a n k l e / 
foot and o n e e a c h in the k n e e , bu t tock , e l b o w and fo rea rm. 
T w e n t y - t h r e e w e r e h igh -g rade , o n e in t e rmed ia t e and five 
l o w - g r a d e . M e a n t u m o u r s ize w a s 13 c m . F o u r t e e n pa t ien t s 
w e r e t rea ted p re -opera t ive ly , 10 pos t -ope ra t ive ly and five 

wi thou t surgery . O n l y six pa t ien t s h a d " a d e q u a t e " surg ica l 
exc i s ion . 19/29 rece ived 75 G y , and on ly t w o pa t ien t s h a v e 
not c o m p l e t e d the p l a n n e d t r ea tmen t d u e to s eve re acu te 
effects. O n l y t w o pa t ien ts had field length < 2 5 c m and four 
w e r e > 4 0 c m . At a m e d i a n fo l low-up of 1 y e a r 18/29 are 
d i sease free, seven h a v e d ied , four are a l ive wi th d i sease . 
T h e r e has b e e n o n e local fai lure. P e a k ear ly r eac t ions ( G r ade 
3) occu r r ed at abou t 5 w e e k s bu t occas iona l ly pers i s ted to 9 
w e e k s . A l t h o u g h too ear ly for full a s s e s s m e n t of la te d a m a g e 
there h a v e b e e n four w o u n d b r e a k d o w n s requ i r ing surg ica l 
in te rvent ion , and the indica t ions are that 75 G y / 6 0 fract ions 
p r o d u c e grea te r late d a m a g e in soft t i s sue than 6 0 G y / 3 0 
fract ions. 

T u m o u r s ize a s a p r o g n o s i s fac tor in c a r c i n o m a of 
cerv ix : a s s e s s m e n t by t ransrec ta l u l t r a s o u n d ( T R U S ) 
B . J. M a g e e , J. P. L o g u e , * D . M c H u g h and t R . Swinde l l 
Departments of Radiotherapy and Oncology, *Medical 
Physics and ^Medical Statistics, Christie Hospital, 
Manchester, M20 9BX 

Transrec ta l U l t r a sound ( T R U S ) w a s used to m e a s u r e t u m o u r 
s ize in pa t ien t s wi th c a r c i n o m a of the ce rv ix , and to assess its 
p rognos t i c s igni f icance . All pa t ien t s w e r e conven t iona l ly 
s taged and at the t i m e of E U A T R U S w a s c o n d u c t e d by an 
i ndependen t assessor ; the t u m o u r m a x i m u m t ransve r se d i 
ame te r w a s recorded . Al l pa t ien t s w e r e t rea ted by rad io ther 
apy; c l inical m a n a g e m e n t was not in f luenced by T R U S 
f indings . E i g h t y - o n e pa t ien t s w e r e s tudied . F . I. G . O . s tages 
were : IB 34 pa t ien ts , I IA 7, I IB 3 1 , I IA 2 and I I IB 7 pa t i en t s . 
M e a n t u m o u r s ize by s tage were : IB 37 m m , I IA 37 m m , I IB 
4 9 m m , I I IA 4 2 m m , I I IB 5 0 m m . T h e r e w a s a s ignif icant 
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cor re la t ion b e t w e e n s ize and s tage (p = 0 .0001) . W i t h a 
m e d i a n fo l low-up of 18 m o n t h s , there h a v e b e e n 16 r e l apses . 
T h e r e l apse ra tes by s tage w e r e : IB 1 0 % , I I A 1 7 % , I I B 2 2 % , 
I I IA 0%-, I I IB 3 5 % , (p = N . S . ) . T h e r e w a s h o w e v e r , a 
s ignif icant d i f ference in re lapse ra te by s ize . A t m e d i a n 
fo l low-up , the re lapse ra tes for the s ize g r o u p i n g s w e r e : 
< 3 0 m m , 0 % ; > 3 0 < 4 0 m m , 11 %; > 4 0 < 5 0 , 2 2 % ; > 50 , 3 8 % 
(p = 0 .03) . Desp i t e the smal l n u m b e r of pa t ien t s and shor t 
fo l low-up , t u m o u r s ize as m e a s u r e d by T R U S appea r s to 
p red ic t re lapse . W e are n o w c o m p a r i n g c l inical s tag ing , 
T R U S and M R I . 

inc luded N 2 and N 3 , T 4 and M 1 , as if they shared the s a m e 
p r o g n o s i s . A signif icant difference in p rognos i s a m o n g 
the se s u b g r o u p s h a s been demons t ra ted , h o w e v e r , in the 
presen t s tudy. Conce r n ing tumours confined to the naso 
p h a r y n x , those involv ing one site had a local r ecur rence rate 
s imi lar to those invo lv ing m o r e than one site ( U I C C / A J C T l 
vs T 2 ) . T h i s just i f ied the combina t ion of the t w o into a s ingle 
T-s t age ( H o ' s T l ) . 

C o m p a r i s o n of the H o ' s a n d the U I C C / A J C s tage 
c lass i f icat ions for N P C 
P . T e o , S. F . L e u n g , S. Y . T s ' a o , W . F o o and P . Y u 
Department of Clinical Oncology, Prince of Wales 
Hospital, Shatin, New Territories, Hong Kong 

F r o m 1985 to 1 9 8 7 , 5 7 0 n a s o p h a r y n g e a l c a r c i n o m a s ( N P C ) 
w e r e t rea ted w i th rad ica l r ad io the rapy . T h e y w e r e p r o s p e c 
t ively s taged acco rd ing to the H o ' s c lass i f icat ion. H o w e v e r , 
on p resen ta t ion , the s ize , n u m b e r , mobi l i ty and lateral i ty of 
the ce rv ica l l y m p h noda l me ta s t a se s w e r e r eco rded and from 
this c o m p u t e r da t abase , accura te re t rospec t ive s tag ing a c 
co rd ing to bo th the U I C C and the A J C c lass i f ica t ions w a s 
poss ib l e . T h e U I C C and the A J C class i f ica t ions are ident i 
ca l in the overa l l s t ag ing for e a c h pat ient , and they w e r e 
c o n s i d e r e d toge the r and c o m p a r e d wi th the H o ' s c lassif ica
t ion. T h e H o ' s c lass i f ica t ion is super ior to the U I C C / A J C 
c lass i f ica t ions in p red ic t ing p rognos i s and it has a m o r e e v e n 
d is t r ibu t ion of n u m b e r s of pa t ien t s a m o n g the s tages . T h e r e 
h a v e b e e n h igh ly s ignif icant di f ferences in the ac tuar ia l 
surv iva l ( A S R ) , d isease- f ree survival ( D F S ) and ac tuar ia l 
free-from-distant-metastasis rate ( D M ) a m o n g the H o ' s s tages 
bu t no t a m o n g the U I C C / A J C s tages . In the U I C C / A J C 
class i f ica t ions , o v e r 4 0 0 pa t ien ts fell in to S tage IV , w h i c h 

C r a n i a l n e r v e i n v o l v e m e n t by n a s o p h a r y n g e a l 
c a r c i n o m a : re sponse to t rea tment a n d cl inical 
s ign i f i cance 
S. F . L e u n g , S. Y . T s ' a o , P. T a o and W . F o o 
Department of Clinical Radiology, Prince of Wales 
Hospital, Shatin, New Territories, Hong Kong 

T h e i n c i d e n c e of c rania l n e r v e i nvo lvemen t in a g r o u p of 5 6 4 
pa t ien t s wi th nasopha ryngea l c a r c inoma treated in the Pr ince 
of W a l e s Hosp i t a l w a s 1 2 % . T h e fifth and s ixth cranial 
n e r v e s w e r e the m o s t c o m m o n l y involved . Fif ty-nine p a 
t ients w e r e eva luab le for response of neuro logica l deficit to 
radical r ad io the rapy to a dose equivalent to 6 0 G y / 2 4 fr/6 
w e e k s . 4 4 % (26/59) of the pat ients wi th crania l ne rve 
i n v o l v e m e n t had c o m p l e t e neurologica l recovery at a m e 
d ian fo l low-up t ime of 18 m o n t h s after rad io therapy . T h e 
crania l ne rve r e sponse , howeve r , was not a s ignif icant p re 
d ic tor of local t u m o u r cont ro l . S ix teen of the 59 pa t ien ts 
w e r e a l so g iven neoad juvan t c h e m o t h e r a p y be fo re r ad io 
the rapy , wi th t w o pat ients achieving comple te neuro log ica l 
r ecove ry before rad io therapy . T h e difference in the ra te of 
r ecove ry m a y b e re la ted to the dura t ion of t u m o u r invo lve
m e n t , w h i c h in turn is r egarded as be ing rela ted to the 
d i s t ance a w a y from the nasopharynx . A s a s ignif icant 
n u m b e r r e c o v e r e d comple te ly , the potent ia l for recovery of 
such per iphera l ne rves is r emarkab le . 
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C o n c o m i t a n t c h e m o / r a d i o t h e r a p y for a d v a n c e d 
c a r c i n o m a of the h e a d a n d neck 
C. H. Macmi l l an , K. Car r i ck , P . J. Brad ley and D . A . L. 
M o r g a n 
Department of Clinical Oncology, The General Hospital, 
Nottingham NG1 6HA 

O d o r o u s s y m p t o m s d u r i n g i rrad ia t ion o f the o l factory 
s y s t e m 
S. M . S a g a r and R. J. T h o m a s 
Department of Radiotherapy and Oncology, The 
Middlesex Hospital, London WIN 8AA 

T w e n t y - t w o pa t ien ts wi th a d v a n c e d h e a d and neck cance r 
rece ived c h e m o t h e r a p y du r ing the first w e e k of i r radia t ion. 
Seven teen had S tage IV d i sease ; four S t age III; and one S tage 
II. A g e ranged from 2 1 - 7 3 yea r s ( m e d i a n 6 0 ) . T u m o u r s in
volved: oral cavi ty , six; n a s o p h a r y n x , f ive; o r o p h a r y n x , f ive; 
secondary n o d e from u n k n o w n p r imary , three ; h y p o p h a r y n x , 
two; paranasa l s inus , one . R a d i o t h e r a p y w a s de l ive red as 
2 G y pe r day 5 days a w e e k (total d o s e 5 0 - 7 0 G y , m e a n 
60 G y ) . A con t inuous in t r avenous infusion of 5-f luoroura-
cil , l g / m 2 / 2 4 h started 3 h pr ior to rad io therapy and con t inued 
for 5 days ; m i t o m y c i n C 14 m g / m 2 w a s g iven IV on D a y 3 . 
C h e m o t h e r a p y w a s wel l to lera ted . R a d i o t h e r a p y w a s inter
rupted in four pa t ien ts o w i n g to m u c o s a l reac t ion . T h r e e 

pat ients did not r ece ive the dose of r ad io the rapy in tended; 
one deve loped necros i s of the ha rd pa la te (s ince hea led) , o n e 
a severe mucos i t i s , and o n e k n o w n to h a v e a lcohol ic 
c i r rhosis d e v e l o p e d a neu t ropen ic infect ion and d ied of 
t u m o u r h a e m o r r h a g e . O n e o the r e p i s o d e of neu t ropen ic 
infection occur red . Al l five pa t ien t s wi th na sopha ryngea l 
c a r c inoma are d isease-f ree . T h e 17 o the r pa t ien t s h a v e an 
actuarial 2 -year survival of 4 2 % ( 2 5 % disease-f ree surv iva l ) . 
T h e combina t ion of 5-f luorouraci l and m i t o m y c i n wi th 
radio therapy is wel l to lera ted and requi res further eva lu
at ion. W e d o not r e c o m m e n d its use for pa t ien ts wi th 
abnorma l l iver funct ion. 

Notes 

D u r i n g i r radia t ion of v o l u m e s w h i c h incorpora te the olfac
tory sys t em, a p ropor t ion of pa t ien ts h a v e c o m p l a i n e d of a 
p u n g e n t smel l . A re t rospec t ive s tudy w a s des igned to 
d e t e r m i n e the p r e v a l e n c e of this side-effect . A ques t ionna i re 
abou t olfactory s y m p t o m s occu r r ing du r ing i r radiat ion was 
sent to 4 0 pa t ien t s w h o s e t r ea tmen t v o l u m e s inc luded the 
olfactory area . A cont ro l g r o u p t rea ted a w a y from the head 
and n e c k reg ion c o m p l e t e d the s a m e ques t ionna i r e . T w e n t y -
five pa t ien ts repl ied . T h e r eg ions i r radia ted were : who le 
bra in (four); p i tu i tary fossa /suprase l la (e ight ) ; na sopha rynx 
( seven) ; maxi l l a ry a n t r u m (six) and frontal lobe (one) . Over 
all , 6 0 % of pa t ien ts e x p e r i e n c e d o d o r o u s s y m p t o m s dur ing 
i r radia t ion. T h e grea tes t p ropo r t i on occu r r ed in pat ients re

ce iv ing i r radia t ion to the w h o l e bra in ( 7 5 % ) and naso 
p h a r y n x ( 7 1 % ) . N o n e of the con t ro l s expe r i enced odour . 
The i r desc r ip t ion of the o d o u r w a s unp leasan t and cons is tent 
wi th o z o n e . T h e r ad iochemica l fo rma t ion of o z o n e is well 
es tab l i shed and its s t imula t ion of the i r radia ted olfactory re
cep to r s in an ima l s has p rev ious ly b e e n descr ibed , but this 
s ide-effect of i r radia t ion in h u m a n s is apparen t ly not docu 
m e n t e d . W e sugges t that pa t ien t s admin i s t e r ed i r radiat ion to 
v o l u m e s w h i c h inc lude the ol factory sensory sys t em should 
b e fo rewarned and reassu red before o d o r o u s s y m p t o m s 
occur . 
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T h e d i a g n o s i s o f soft t i ssue s a r c o m a s by C T a n d N M R 
J. E . S. H u s b a n d , M . P . Wi l l i ams and E. W y l i e 
Department of Diagnostic Radiology, The Royal Marsden 
Hospital, Sutton SM2 5PT 

Soft t issue s a r c o m a s are rare t u m o u r s accoun t ing for less 
than 1% of all ma l ignan t t u m o u r s . T h e pr inc ipa l t r ea tmen t 
is surgical resec t ion , but c h e m o t h e r a p y and r ad io the rapy 
p lay an impor tan t role . T h e s e t r ea tmen t r e g i m e s requ i re 
p rec i se de l inea t ion of t u m o u r extent , and until r ecen t ly C T 
has been the ma ins t ay of rad io logica l s tag ing . M R I p r o v i d e s 
exce l len t soft t i ssue cont ras t as wel l as mul t ip l ana r i m a g e s , 
and bo th of these facili t ies are a major advan t age in the 
eva lua t ion of soft t i ssue s a r comas . W e h a v e unde r t aken M R 
e x a m i n a t i o n s in 82 pa t ien ts wi th soft t i ssue s a r c o m a s in an 
a t t empt to eva lua te its role in m a n a g e m e n t at the t ime of 

d i agnos i s , dur ing fo l low-up and w h e n relapse is suspec ted . 
T h e major i ty of our pat ients also underwent C T e x a m i n a 
t ions for compara t i ve purposes . Overal l our resul ts h a v e 
s h o w n that M R del inea tes t umour extent m o r e prec ise ly than 
C T , bu t in the g r o u p of pat ients s tudied pre-opera t ive ly there 
w a s n o s ignif icant difference be tween the two t echn iques 
wi th regard to the p resence or absence of neurovascu la r 
invas ion , adjacent m u s c l e invo lvemen t or a t t achment to 
skin. C T demons t r a t e s cort ical bone eros ion bet ter than M R . 
In eva lua t ion of pos t -opera t ive pat ients M R not only s h o w s 
reduc t ion in t u m o u r s ize m o r e precisely than C T , bu t m a y 
a l so revea l c h a n g e s in s ignal intensi ty within the m a s s . M R 
and C T are p robab ly equal ly accura te in the de tec t ion of 
recur rent d i sease , a l though the h igh contras t b e t w e e n tu
m o u r and adjacent m u s c l e on T 2 -we igh ted images g ives a 
h ighe r credibi l i ty to magne t i c resonance imaging . 

Notes 
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Clinical appl i ca t ions of S P E C T w i t h specia l re ference 
to O n c o l o g y 
V. Ra lph M c C r e a d y 
Department of Nuclear Medicine and Ultrasound, Royal 
Marsden Hospital, Sutton, Surrey SM2 5PT 

Recent ly d e v e l o p m e n t s in e q u i p m e n t and r a d i o p h a r m a c e u 
ticals h a v e occur red w h i c h h a v e grea t ly e n h a n c e d the va lue 
of S P E C T in cl inical p rac t ice . T h e resul t has been a grea t 
i m p r o v e m e n t in the cl inical i m a g e s from t o m o g r a p h i c ex 
amina t ions wh ich are n o w ava i lab le in s e c o n d s after the ac 
quis i t ion has been comple t ed . H o w e v e r , these resul ts c an 
only b e obta ined wi th the appl ica t ion of g o o d qua l i ty con t ro l 
and the correct use of filters to m a t c h the cl inical s i tua t ion 
(Yanch et al, 1988) . In the bra in S P E C T is used m a i n l y for 
the s tudy of perfusion us ing H M - P A O . T h e g r o u p at the 
Roya l M a r s d e n Hosp i ta l h a v e d o c u m e n t e d the pa t te rns of 
perfusion in bra in t u m o u r s and the c h a n g e s in per fus ion of 

brain t umour s as rad io therapy and c h e m o t h e r a p y p r o d u c e s a 
response (Bab ich et al, 1988) . H o w e v e r , the perfus ion pa t 
tern so far has no t p r o v e d to b e a g o o d p red ic to r of r e sponse 
to therapy .In the thyroid g land , S P E C T has been used to 
prov ide da ta on radia t ion dos ime t ry to cor re la te the cl inical 
effect of rad io iod ine therapy wi th the d o s e de l ive red ( W e b b 
et al, 1986) . Resu l t s so far s h o w that t he o p t i m u m dose to 
render pat ients wi th thyro tox icos i s eu thy ro id wi th in o n e 
year is about 5 0 Gray . A s imi lar s tudy of dos ime t ry in 
ca r c inoma of the thyroid shou ld h e l p to r e d u c e unneces sa ry 
irradiat ion.In lung t umour s perfus ion s tudies wi th T c 9 9 m 
H M - P A O have s h o w n large areas wi th u n d e r per fus ion 
wh ich p re sumab ly inf luence the o x y g e n a t i o n and access ib i l 
ity of chemothe rapeu t i c agents exp la in ing at least in par t the 

poo r response rates (Rowel l et a l ,1989) . Cur ren t ly quant i t a 
t ive S P E C T is be ing used to s tudy the effect of vasoac t ive 
d rugs on lung perfusion. H y d r a l a z i n e has b e e n s h o w n to im
prove lung t u m o u r perfus ion by 3 0 % . Th i s m a y p r o v e to b e 
of va lue in improv ing the up take of d iagnos t i c and the rapeu
tic agents . S tudies wi th emis s ion t o m o g r a p h y and G a l l i u m 
67 are p rov ing useful in the e luc ida t ion of m a s s e s n e a r the 
h i lum due to the l y m p h o m a s . T h i s t e chn ique has p r o v e d to 
be part icular ly useful in eva lua t ing m a s s e s seen on X ray 
after therapy . In the l iver S P E C T h a s i m p r o v e d the de tec t ion 
rate for space o c c u p y i n g les ions . It has been s h o w n that 
improved contras t c an b e ach ieved by us ing 180 degree 
rotat ion cen t red a round the r ight s ide of the pa t i en t (Ot t e t al , 
1983) . S P E C T has p r o v e d useful for d e m o n s t r a t i n g the 
vascular i ty of h a e m a n g i o m a s - a difficult different ial d i ag 
nosis for u l t rasound w h e r e a s ingle les ion c a n m i m i c ear ly 
metas ta t ic i nvo lvemen t . P a r e n c h y m a l les iosn of the k idney 
can be i m a g e d m o r e c lear ly us ing S P E C T espec ia l ly du r ing 
and after infect ions. T h e resul ts a re c o m p l e m e n t a r y to 
ul t rasound w h e r e scar r ing m a y b e difficult to i m a g e . A l 
though b o n e sc in t igraphy can de tec t abnorma l i t i e s long 
before pla in X rays , t he u s e of S P E C T can i m p r o v e the 

visual i sa t ion of abnormal i t i e s espec ia l ly in the d e e p e r a reas 
of the b o d y . T h e s e inc lude the l u m b a r sp ine , pe lv is and 
maxi l lofac ia l r eg ion . T e c h n i q u e s w h e r e the lesion back 
g r o u n d ra t io can b e low such as in an t ibody i m a g i n g and 
whi te cell sc in t ig raphy for infect ion can b e grea t ly i m p r o v e d 
by us ing S P E C T . Les ions w h i c h a re ba re ly vis ible on p l ana r 
i m a g i n g can b e seen c lear ly on the S P E C T s tudy . S imi lar ly 
in m i B G s tudies the les ions are m o r e o b v i o u s us ing S P E C T 
and in add i t ion radia t ion dos ime t ry s tudies can b e pe r fo rmed 
m o r e accura te ly p red ic t ing w h i c h t u m o u r s a re l ikely to 
re spond to r ad io iod ine the rapy (H in ton et al , 1987) . 
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C o m p a r i s o n o f C T a n d M R I in E w i n g ' s s a r c o m a 
J. F . C. Olliff, C . R. P inker ton , G . R. C h e r r y m a n , M . P . 
W i l l i a m s , J. E . S. H u s b a n d and J. P r ing le 
Department of Diagnostic Radiology, The Royal Marsden 
Hospital, Sutton SM2 5PT 

A prospec t ive c o m p a r i s o n w a s m a d e of the C T and M R 
e x a m i n a t i o n s of 11 pa t ien t s wi th E w i n g ' s s a r c o m a . E igh t 
pa t ien t s subsequen t ly u n d e r w e n t surgery and this h i s to logy 
w a s cor re la ted wi th the d iagnos t i c i m a g i n g . O n e pa t ien t had 
further surgery for suspec ted r ecu r r ence . Si tes of d i sease 
w e r e r ib ( three) , pe lv i s ( three) , t ibia ( three) and h u m e r u s 
( two) . A s s e s s m e n t s w e r e m a d e : p re - t r ea tmen t (five), 
dur ing/af ter t r ea tmen t (11) , p re -ope ra t ive ly (s ix) , p r e -
opera t ive ly M R only ( two) . W e asses sed the ex ten t of 
soft t i ssue and m a r r o w d i sease , the re l a t ionsh ip of d i sease 
to the jo in t / ep iphysea l p la te , t he p r e s e n c e of cor t ica l 
b r e a k t h r o u g h and r e sponse to t rea tment . T h e r e w a s 
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W i l m s ' t u m o u r ; w h a t c h a n g e s are s een o n C T 
fo l l owing c h e m o t h e r a p y ? 
Y. Y. N g , M . A . Ha l l -Craggs and C . D i c k s - M i r e a u x 
Department of Radiology, Hospital for Sick Children, 
Great Ormond Street, London WIN 3JH 

Aim. P re -ope ra t ive c h e m o t h e r a p y is used in this ins t i tu t ion 
for all pa t ien ts wi th inoperab le , and s o m e wi th la rge , W i l m s ' 
t u m o u r s ( W T ) to i m p r o v e surgical operabi l i ty and m o r b i d 
ity. T h e C T appea rances of c h e m o t h e r a p y - i n d u c e d c h a n g e s 
in W T h a v e no t b e e n descr ibed . W e h a v e ana lysed C T 
e x a m i n a t i o n s of ch i ldren u n d e r g o i n g p reope ra t i ve c h e m o 
the rapy to assess the effects of t rea tment . Method. E n h a n c e d 
a b d o m i n a l C T s of 18 pa t ien t s (aged 11 m o n t h s - 9 years ) 

pe r fo rmed at p resen ta t ion and fo l lowing a cou r se of c h e m o 
therapy , w e r e r ev i ewed . D i sea se w a s s taged , t u m o u r appea r 
ances w e r e d o c u m e n t e d and c o m p a r i s o n m a d e wi th surgical 
and pa tho log ica l f indings at de l ayed opera t ion . Results. 
T u m o u r s ize r educ t ion of 5 2 - 9 9 % occur red in 17/18 p a 
t ients . P o o r c l inical r e s p o n s e to c h e m o t h e r a p y occu r r ed in 
one chi ld , w h e r e the t u m o u r s ize dec reased by on ly 2 6 % . 
D i sease re lapse w a s assoc ia ted wi th an 8 4 % inc rease in 
t u m o u r s ize in one pa t ien t . Cys t i c c h a n g e s d e v e l o p e d in 14/ 
18 t u m o u r s and increased calc i f icat ion in 11 /18 . R a d i o l o g i -
ca l ly assessed t u m o u r s tage r e d u c e d in 13 pa t ien t s fo l lowing 
c h e m o t h e r a p y , in m o s t cases d u e to r eg ress ion of hepa t i c 

i n v o l v e m e n t by the tumour . T h e accuracy of radio logica l 
and surgical s tag ing is compared . Conclusion. Th is s tudy 
d e m o n s t r a t e s reduc t ion of t u m o u r size and radio logica l ly-
assessed d i sease s tage in the majori ty of pat ients unde rgo ing 
p r e o p e r a t i v e c h e m o t h e r a p y , and conf i rms the po ten t ia l 
benef i t s to the surgical m a n a g e m e n t of W T . 

Ingu ina l a n d i l iac l y m p h n o d e invo lvement in g e r m 
cell t u m o u r s o f the test is . Impl ica t ions for radio log ica l 
inves t iga t ion a n d for therapy 
M . M a s o n , T . Fea the r s tone , J. F . C. Olliff, J. E . S. H u s b a n d 
and A . H o r w i c h 
Testicular Tumour Unit and Department of Diagnostic 
Radiology, The Royal Marsden Hospital, Sutton SM2 5PT 

Ingu ina l o r pe lv ic l y m p h n o d e metas tases are an u n c o m m o n 
mani fes ta t ion of tes t icular g e r m cell t umour s ( T G C T ) . T h e y 
are said to occu r in pat ients wi th d is rupt ion of the no rma l 
l y m p h a t i c p a t h w a y s due to p rev ious scrotal surgery or local 
t u m o u r ex tens ion , o r as a resul t of re t rograde spread from 
large para -aor t i c m a s s e s . Inguina l o r pe lv ic metas tases are 
of i m p o r t a n c e because rout ine C T scanning in pa t ien ts wi th 
tes t icular t u m o u r s does not a lways inc lude these reg ions , and 
b e c a u s e the n e e d for rout ine t rea tment to the pe lv ic and 
inguina l n o d e s has b e e n ques t ioned in s o m e pa t ien ts . O n 
r ev i ew of the c a s e no tes of 1191 pat ients wi th T G C T seen at 
the R o y a l M a r s d e n Hospi ta l b e t w e e n 1977 and 1989 , 2 2 
w e r e found w h o had deve loped inguinal (11) or pe lv ic n o d e 
(11) me ta s t a se s . Six pa t ien ts had a his tory of m a l d e s c e n t and 

o r c h i d o p e x y and one pat ient had congeni ta l ly fused tes tes . 
Of the r e m a i n i n g 15 pat ients , e ight had bu lky para-aor t ic m e 
tas tases (5 c m or m o r e in d iamete r ) , t w o had h is to logica l 
e v i d e n c e of b r each of the tunical vaginal is by t u m o u r and in 
five pa t ien t s n o p red i spos ing cause was found. Ingu ina l o r 
i l iac me ta s t a se s w e r e significantly m o r e c o m m o n in pa t ien t s 
wi th e i ther p r ev ious o rch idopexy or bulky para -aor t i c d i s 
ease (p = 0 .00004) . Pat ients wi th a his tory of m a l d e s c e n t or 
congen i t a l anoma l i e s of the geni tour inary sys tem, or wi th 
bu lky para-aor t ic d i sease , should rout ine ly h a v e the pe lv is 
and inguina l r eg ions inc luded on a C T scan, and pa t ien ts wi th 
a
 h i s tory of m a l d e s c e n t m a y b e unsu i tab le for local treat

m e n t s that d o not inc lude these a reas . 
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c o n c o r d a n c e b e t w e e n the t w o t echn iques in: 5 7 % (soft 
t i s sue d i sease ) , 5 0 % ( m a r r o w d i sease) , 5 0 % ( re la t ionship 
to j o in t ) , 1 0 0 % (cort ical b r eak th rough) , 7 5 % ( response to 
t r ea tmen t ) . His to log ica l cor re la t ion s h o w e d M R to b e 
super io r to C T in assess ing re la t ionsh ip of t u m o u r to jo in t 
( 5 0 % ) . C T and M R bo th ove re s t ima ted the ex ten t of soft 
t i ssue and m a r r o w d i sease in one pa t ien t each . H i g h 
s ignal on ^ - w e i g h t e d i m a g e s d id no t a l w a y s indica te 
ac t ive d i sease . W e c o n c l u d e that M R I is be t ter t han C T 
for the a s se s smen t of the re la t ionsh ip of t u m o u r to 
ad jacent jo in t . V e r y h igh s ignal on 7" 2 -weighted i m a g e s is 
often due to necros i s o r it m a y b e d u e to vascu la r n e w 
b o n e format ion . C T and M R m a y ove re s t ima te soft t i s sue 
and m a r r o w d i sease . 



Oncology 

Thin-s l ice c o m p u t e d t o m o g r a p h y for a s s e s s m e n t of 
t u m o u r s a n d responses to t h e r a p y 
R. G. Sephton , D . Ball and I. O lve r 
Departments of Physical Sciences, Radiotherapy and 
Cancer Medicine, Peter MacCallum Cancer Institute, 
Melbourne 3000, Australia 

T h e ma in use of C T in onco logy is in t u m o u r de tec t ion , and 
typical p rocedures involve scans s tepp ing th rough an app re 
c iable longi tudinal d i s tance , us ing re la t ively th ick (e.g. 10 
m m ) sl ices. Ano the r useful role is in assess ing t u m o u r s p r e -
and pos t - therapy and, to j u d g e from the cur ren t l i terature on 
this subject , it is c o m m o n prac t ice to use the s a m e " th ick 
s l i ce" scanning p rocedure for this as for t u m o u r de tec t ion . 
Here w e show that C T can offer the bes t poss ib le a s se s smen t 
if the t umour is covered by a set of thin (e.g. 2 .4 m m ) 
con t iguous slices and, so long as the a p p r o x i m a t e locat ion is 
a l ready k n o w n , it is pract ical and cost-effect ive to d o this . 
E lementa ry geomet ry and cl inical e x a m p l e s s h o w that even 
for t umours of d imens ions up to 2 - 3 c m , th ick-s l ice s cann ing 
m a y g ive uncer ta in es t imates of t u m o u r d i m e n s i o n s and 
even e r roneous conc lus ions about pos t - the rapy c h a n g e s . In 
contrast , a s tack of thin con t iguous s l ices g ives m u c h bet ter 

del ineat ion not only of t u m o u r m a r g i n s bu t a lso of in ternal 
inhomogene i ty , and the eva lua t ion is less subject to pos i 
t ional reproducib i l i ty p r o b l e m s w h i c h can affect ser ia l 
compar i sons . As ide from the c l inical e x a m p l e s , a s imula t ion 
exper iment is descr ibed wh ich sugges t s that the pos t - the rapy 
response of a c i rcumscr ibed lung m a s s at a k n o w n locat ion 
could be fol lowed d o w n to 1 m m d iame te r and ear ly re-
g rowth could be readily de tec ted and quant i f ied . In our 
exper ience , it is essent ia l to use a ded ica ted t e chn ique for 
tumour assessment rather than techniques wh ich have evo lved 
for detect ion. It offers a bet ter phys ica l charac te r i za t ion (of 
t umour d imens ions and m a c r o s c o p i c s t ructure) wi th cons id
erable potent ial for i l luminat ing ques t ions abou t t u m o u r 
responses , regrowth and even phys ica l i n h o m o g e n e i t y . 

Parates t icu lar R I a b d o m y o s a r c o m a : radio log ica l 
a p p e a r a n c e s of pat terns of d i sease , presenta t ion a n d 
relapse 
J. E. Stut ley, * M . M a s o n , J. F . C. Olliff, J. E . S. H u s b a n d and 
*A. Horwich 
Departments of Diagnostic Radiology and ^Radiotherapy, 
The Royal Marsden Hospital, Sutton SM2 5PT 

pat ient . Al l pa t ien ts had base l ine and fo l low-up C T e x a m i 
na t ions of the thorax , a b d o m e n and pe lv i s , wi th l y m p h a n g i 
o g r a p h y in s o m e to further inves t iga te smal l v o l u m e noda l 
d i sease . Of the pa t ien ts wi th S t age I d i sease , six re lapsed , 
wi th five deve lop ing low-dens i ty para-aor t ic noda l m a s s e s ; 
t w o of these pa t ien ts had S tage III d i sease at re lapse , wi th 
l iver me ta s t a se s , and one of these a l so had p u l m o n a r y m e 
tas tases . T h e r ema in ing pa t ien t d e v e l o p e d pe lv ic noda l 
d i sease . At p resen ta t ion , the three pa t ien t s wi th S t age II 
d i sease demons t r a t ed para-aor t ic me ta s t a se s on ly . O n e 
p rogressed to d e v e l o p pos te r io r med ias t ina l d i sease wi th 
ex t radura l cord c o m p r e s s i o n , re t roper i tonea l depos i t s (a 
nodu le beh ind the left k idney ) and asc i tes . A n o t h e r d ied wi th 
recurrent pe lv ic d i sease . T h e pat ient wi th S tage III d i sease 
at p resen ta t ion had lytic b o n e depos i t s , m a r r o w , l iver and 
para-aor t ic i nvo lvemen t . 

U l t r a s o u n d e x a m i n a t i o n of reg iona l l y m p h n o d e s : 
va lue in s tag ing a n d f o l l o w - u p of m a l i g n a n t m e l a n o m a 
Th . F e y e r a b e n d , A . Mehr inge r , G. Treu t le in , G. Sch ind le r , 
R. Schmi t t and M . W a r m u t h - M e t z 
Division of Diagnostic Radiology and Department of 
Surgery, Wiirzburg University Hospitals, 8700 Wiirzburg, 
West Germany 

Early d iagnos i s and therapy of reg iona l l y m p h n o d e m e t a s 
tases are ex t r eme ly va luab le for s tag ing and fo l low-up of 
ma l ignan t m e l a n o m a . W e ana lysed 141 e x a m i n a t i o n s of 100 
pat ients wi th ma l ignan t m e l a n o m a us ing a 5 M H z l inear 
ar ray. T h e sonograph ic f indings w e r e con f i rmed e i ther 
h is to logica l ly (39 cases) or by the cou r se of d i sease (88 
cases ) . Four teen pa t ien t s w e r e lost to fo l low-up . A s our 
s tudy s h o w s , u l t rasound , wi th a sensi t iv i ty of 9 5 % , is m o r e 
sens i t ive than pa lpa t ion (sensi t iv i ty of 7 8 % ) , w h e r e a s pa lpa 
t ion has a h ighe r specif ici ty ( 9 6 % ) than u l t r a sonography 
( 8 8 % ) . T h e near ly p a t h o g n o m o n i c s o n o g r a p h i c a p p e a r a n c e 
of m e l a n o m a me tas t a se s ( round or oval , sharp ly d e m a r c a t e d , 
hypoecho i c ) is demons t r a t ed . E x a m p l e s of d iagnos t i c pit
falls are g iven as wel l . D u e to the h igh sensi t ivi ty , u l t r a sound 
should be used in m e l a n o m a pat ien ts p re - the rapeu t ica l ly , 
regular ly in the fo l low-up and in case of non-d iagnos t i c 
pa lpa t ion , e.g. due to scar t i ssue after l y m p h a d e n e c t o m y or 
i r radiat ion. 

W e present the radiological pa t te rns of d i sease p resen ta t ion 
and relapse in 17 pat ients wi th para tes t icu la r r h a b d o m y o s a r 
coma , w h o presen ted to the Roya l M a r s d e n Hospi ta l b e 
tween 1979 and 1989 (age range 9 - 4 2 yea r s , m e a n 1 8 y e a r s ) . 
S tages at presenta t ion ( R M H / B a r t s s tag ing sys t em) w e r e : 
Stage I, 13 pat ients ; S tage II, three pa t ien ts ; S tage III, one 
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E n d o c r i n e t u m o u r loca l izat ion 
S. M c E w a n 
Edmonton, Canada 

Abs t rac t not rece ived . 

C o m p u t e d t o m o g r a p h y in p h a e o c h r o m o c y t o m a 
C. S. D e a c o n and J. E . A d a m s 
Department of Diagnostic Radiology, University of 
Manchester, Manchester Ml3 9PT 

P h a e o c h r o m o c y t o m a is an u n c o m m o n cause of hype r t en 
s ion, bu t ear ly de tec t ion is impor t an t as surgery m a y b e 
cura t ive and compl i ca t i ons of the t u m o u r m a y b e fatal . C T 
scans of 4 8 pa t ien ts wi th s t rong cl inical and b i o c h e m i c a l 
e v i d e n c e of p h a e o c h r o m o c y t o m a and a m a s s on C T w e r e 
r ev i ewed . Ful l c l inical deta i ls w e r e ava i lab le in 38 pa t ien t s , 
34 of w h o m had surgery : 32 had p h a e o c h r o m o c y t o m a , and 
2 ben ign cort ical a d e n o m a . T h e major i ty of pa t ien t s h a d a 
long his tory of s y m p t o m s sugges t ive of p h a e o c h r o m o c y 
t o m a before the d iagnos i s w a s cons ide red ( ave rage du ra t ion 
91 w e e k s ) . Seven p resen ted acu te ly ( two ce reb ro -vascu l a r 
even t , o n e ret inal ar tery occ lus ion , t w o m a l i g n a n t hype r t en 

s ion, one pos t -opera t ive hyper t ens ion , one haema tu r i a ) ; f ive 
d e v e l o p e d hype r t ens ion du r ing p r e g n a n c y and four w e r e di 
agnosed after rou t ine med ica l e x a m i n a t i o n s . F ive pa t ien ts 
had assoc ia ted cond i t ions (2 M E A T y p e II , 2 neu ro f ib roma
tosis , one v o n Hippe l -L indau s y n d r o m e ) . C T d e m o n s t r a t e d 
t w o bi la tera l adrena l p h a e o c h r o m o c y t o m a s , 32 uni la tera l 
adrena l t u m o u r s and 10 ec top ic t u m o u r s (six a b d o m i n a l , one 
b ladder , three thorac ic ) . T w o ec top ic t u m o u r s (one tho rac i c , 
one b ladder ) w e r e not de tec ted by C T b e c a u s e the reg ions 
w e r e no t scanned . T u m o u r s w e r e genera l ly la rge ( m e a n 
m a x i m u m d i a m e t e r 4 .5 c m ) , of m i x e d (20) or h o m o g e n e o u s 
(24) a t t enua t ion wi th cont ras t e n h a n c e m e n t (35 /39 ) , par t icu
larly of the pe r iphery , s o m e wi th centra l cys t ic c o m p o n e n t s . 
T h r e e w e r e ma l ignan t p h a e o c h r o m o c y t o m a s (1 skele ta l 
me tas tas i s on C T , 1 noda l me tas tas i s no t de tec ted on C T ) . 
Of 35 pa t ien ts in w h o m the cl inical o u t c o m e after surgery 
w a s k n o w n , 23 w e r e cured , wi th reso lu t ion of hype r t ens ion . 

C T is a qu ick and sensi t ive me thod for the de tec t ion of 
adrena l and mos t abdomina l p h a e o c h r o m o c y t o m a s , w h e n 
appropr i a t e scann ing pro tocols a re used. O the r ec top ic or 
mul t ip l e t umour s can be difficult to detect , and M I B G 
scann ing and venous sampl ing are impor tant adjuncts for 
t u m o u r local izat ion. 

T h e e lus ive u p p e r parathyro id a d e n o m a on tha l l ium-
2 0 1 / t e c h n e t i u m - 9 9 m subtract ion sc int igraphy 
T. Y. K. C h a n , J. Serpel l , A. E. Y o u n g , T. O. N u n a n and O. 
C h a n 
Departments of Radiology, Surgery and Nuclear 
Medicine, St Thomas Hospital, London SE1 7EH 

A consecu t ive series of 50 pat ients wi th a total of 51 
surgica l ly resec ted and his tological ly p roven para thyro id 
a d e n o m a s was ana lysed to de te rmine the sensi t ivi ty and 
pred ic t ive va lue of 2 0 l T l / " T c m sc in t igraphy in pre-opera t ive 
local iza t ion of the tumour . Twenty- four a d e n o m a s were 
accura te ly located wi th respect to their precise ana tomica l 
pos i t ions : an overal l sensi t ivi ty of 4 7 % . The sensi t ivi t ies of 
p rec i se local izat ion of the upper , lower and ec top ic a d e n o 
m a s w e r e 2 4 % , 7 1 % and 6 0 % , respect ively . T h e overa l l 
p red ic t ive va lue of prec ise local izat ion was 7 1 % ; the p red ic 
t ive va lues of posi t ive scans indicat ing upper and ec top ic 
a d e n o m a s were bo th 1 0 0 % , a l though the n u m b e r s were 
smal l . F o r scans sugges t ing lower a d e n o m a s , the pred ic t ive 

va lue w a s 6 0 % . T h e overal l sensi t ivi ty of uni lateral local iza
t ion w a s 6 6 % (right side 7 0 % , left 5 6 % ) with a p red ic t ive 
va lue of posi t ive scans of 9 2 % . O u r resul ts indicate that 
whi l s t 2°1Tl/ 9 9Tcm subtract ion sc in t igraphy could b e cons id 
e red a reasonab ly accura te m e a n s of uni lateral local izat ion 
of a pa ra thyro id adenoma , it is poo r at de tec t ing the prec ise 
ana tomica l locat ion of the tumour . Th i s is especia l ly t rue for 
an upper a d e n o m a . T w o explana t ions for this are p roposed . 
T h e upper a d e n o m a pro lapses inferiorly w h e n pa tho log i 
cal ly en la rged , which m a y lead to sc int igraphic mis in te rpre 
tat ion of a lower lesion, and because of its deepe r locat ion, 
it is m o r e difficult to detect . 
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Corre la t ion of the u l t r a s o u n d a n d h i s to logy of the 
sc int igraphical ly ho t thyro id n o d u l e 
I. S tewar t , A . Ahuja , L . M c G u i r e , K. C . H o and C . M e t r e w e l i 
Departments of Diagnostic Radiology and Organ Imaging 
and Pathology, Prince of Wales Hospital, Chinese 
University of Hong Kong, Shatin, New Territories, Hong 
Kong 

even t s (p < 0 .001) and (2) mu l t i p l e p i tu i ta ry h o r m o n e defi
c ienc ies (p = 0 .014) . T h e s e resul t s sugges t that adve r se 
per ina ta l even t s m a y c a u s e vascu la r d a m a g e and i s chaemia . 
Th i s leads to s t ructura l d a m a g e to the p i tu i ta ry g land and 
in fund ibu lum wi th c o n s e q u e n t g r o w t h h o r m o n e def ic iency , 
o r pan -hypop i tu i t a r i sm , par t icu la r ly in t h o s e w i th a gene t ic 
p red i spos i t ion to G H D . 

T h e u l t rasound and h i s to logy of 4 0 pa t ien t s w i th sc in t igra
phic " h o t " nodu les w a s cor re la ted to d e t e r m i n e if " h o t " 
nodu les h a v e d iagnos t ic u l t r a sound a p p e a r a n c e s . C o n v e n 
t ional thyroid imag ing starts w i th sc in t ig raphy w h i c h is 
sensi t ive but non-speci f ic . W e start wi th h igh- reso lu t ion ul
t rasound, fo l lowed by sc in t ig raphy if ind ica ted . U l t r a sound 
examina t ion w a s pe r fo rmed wi th a S D U 7 0 0 0 7.5 m H z stat ic 
B-scanner to p r o d u c e mul t ip l e axia l and sagit tal i m a g e s . 
Sc in t igraphy w a s pe r fo rmed us ing 2 m C i T c pe r techne ta te . 
His to logy was ob ta ined e i ther by asp i ra t ion or surgery . T h e 
resul ts s h o w that the u l t rasonic a p p e a r a n c e s of " h o t " nodu le s 
covers a w ide spec t rum. A s ignif icant n u m b e r of sc int igra
phical ly soli tary " h o t " nodu le s are pa r t of a m u l t i n o d u l a r 
pa tho logy on u l t rasound. T h e h i s to logy of " h o t " nodu le s is 
var ied. Thyro id u l t r asound is ve ry sens i t ive to p a r e n c h y m a l 
change and the i m a g e s p r o v i d e a wea l th of in format ion 
wh ich current ly r e m a i n s difficult to cor re la te wi th funct ion 
and h is to logy. Sc in t ig raphy is n o longe r a useful p r i m a r y 
invest igat ion. 

H i g h reso lut ion C T of the p i tu i tary in c h i l d r e n w i t h 
g r o w t h h o r m o n e def ic iency 
G. Kel ly , J. E . A d a m s and *A . Pr ice 
Departments of Diagnostic Radiology and *Child Health, 
University of Manchester, Manchester Ml 3 9PT 

T h e study was unde r t aken to assess w h e t h e r s t ructura l ab 
normal i t ies of the pi tu i tary w e r e p re sen t in ch i ld ren wi th 
id iopathic g r o w t h h o r m o n e def ic iency ( G H D ) . F i f ty - two 
pat ients (25 b o y s and 27 gir ls) , w i th an age r a n g e of 14 days 
to 15.5 years , we re s tudied. H i g h - r e s o l u t i o n C T scans w e r e 
per formed us ing con t iguous 1.5 m m sl ices t h rough the sel lar 
and suprasel lar r eg ions . F r o m these d a t a c o r o n a l and sagi t ta l 
re format ions were genera ted . Quan t i t a t i ve obse rva t ions 
were m a d e of pi tui tary and sel la d i m e n s i o n s , and the in teg
rity of the in fundibu lum w a s assessed . S t ruc tura l a b n o r m a l i 
t ies of the pi tui tary were d e m o n s t r a t e d in a l m o s t half the 
pat ients (part ial ly or comple t e ly e m p t y sel la , 2 4 ; a t t enua t ion 
in cal ibre or part ia l ab sence of the in fund ibu lum, 30) . In 2 6 
pat ients for w h o m deta i led c l in ica l and b i o c h e m i c a l infor
ma t ion w a s ava i lab le , there w a s a s t rong cor re la t ion b e t w e e n 
structural abnormali t ies (empty sella) and (1) perinatal adverse 

R e t r o c o n v e r s i o n of i m m a t u r e t e r a t o m a of the o v a r y : 
C T a p p e a r a n c e s 
E. M o s k o v i c , T. Job l ing , J. S h e p h e r d , E . W i l t s h a w and C. 
Pa r sons 
Department of Radiology, The Royal Marsden Hospital, 
London SW3 6JJ 

I m m a t u r e t e r a toma of the ova ry is a rare t u m o u r of g e r m cell 
o r ig in w h i c h as a g r o u p cons t i tu tes less than 3 % of all 
ovar ian cance r s , occu r r ing p r imar i ly in ch i ld ren and w o m e n 
u n d e r 30 . W e h a v e s tud ied seven pa t ien t s p r e sen t i ng to the 
R o y a l M a r s d e n Hosp i ta l 1 9 8 3 - 1 9 8 9 wi th metas ta t i c i m m a 
ture ovar ian t e ra toma . Al l pa t ien t s u n d e r w e n t init ial surgery 
fo l lowed by c o m b i n a t i o n c h e m o t h e r a p y and second- look 
l apa ro tomy . Ser ia l C T scans w e r e p e r f o r m e d at 3 -month ly 
in tervals unt i l the s e c o n d l a p a r o t o m y , and the resul ts w e r e 
cor re la ted wi th the C T a p p e a r a n c e s . S e r u m levels of the 
t u m o u r m a r k e r a lpha fe to-prote in ( A F P ) w e r e a l so m o n i 
tored . Before the onse t of c h e m o t h e r a p y , C T revea led 
mul t ip l e , m a i n l y low-a t t enua t ion , i n h o m o g e n e o u s soft-t is
sue m a s s e s , mos t l y wi th in the pe lv i s bu t a l so in the a b d o m e n 
in assoc ia t ion wi th b o w e l loops , the m e s e n t e r y and re t roper i -
tonea l ly . W i t h i n 3 ^ 1 m o n t h s of the start of c h e m o t h e r a p y , 

drama t i c C T c h a n g e s w e r e ev iden t , wi th inc reas ing dens i ty 
of these t u m o u r m a s s e s , w h o s e m a r g i n s b e c a m e be t te r cir
cumsc r ibed , and they d e v e l o p e d in ternal ca lc i f icat ion, wi th 
a reas of fatty dens i ty and cys t i c spaces . O n h i s to log ica l 
examina t ion fol lowing second- look l apa ro tomy, these masses 
w e r e found to r ep resen t m a t u r e t e ra toma , a n a l o g o u s to the 
c o m m o n e r m a t u r e ova r i an t e r a t o m a or " d e r m o i d cys t" . Th i s 
p h e n o m e n o n of so-ca l led r e t roconve r s ion of i m m a t u r e ter-
a t o m a t o u s depos i t s to m a t u r e d i sease fo l lowing c h e m o t h e r 
apy cor re la tes exac t ly wi th no rma l i za t i on of the ra i sed se rum 
A F P levels seen ini t ial ly in 6/7 pa t i en t s . S l o w con t inued 
g rowth of s o m e of these m a t u r e depos i t s w a s seen, c aus ing 
local p r e s su re s y m p t o m s in s o m e cases , bu t overa l l n o 
h is to logica l re lapse occur red in any pat ient , and all a re in 
sus ta ined r emiss ion , 1 to 5 yea r s f rom d iagnos i s . B e c a u s e of 
its rari ty, the re has b e e n scan ty d o c u m e n t a t i o n of this tu
m o u r , par t icu lar ly in the rad io log ica l l i tera ture , and this is 
the first repor t of a ser ies , s h o w i n g C T e v i d e n c e of r e t rocon
vers ion to ben ign pa tho logy . 
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L o w - f i e l d M R I in the m a n a g e m e n t of h i g h - v o l u m e 
tes t icu lar t e r a t o m a 
L. W i l k i n s o n and N . C . M c M i l l a n 
Department of Radiology, Western Infirmary and MRI 
Unit, Southern General Hospital, Glasgow Gil 6NT 

In pa t ien t s wi th h i g h - v o l u m e ma l ignan t t e r a toma there is fre
quen t ly res idual soft t i ssue fo l lowing in tens ive c h e m o t h e r 
apy . It is s o m e t i m e s difficult to d is t inguish b e t w e e n r e m a i n 
ing ac t ive d i sease and m a t u r e t e ra toma, as the a p p e a r a n c e s 

o n C T are non-spec i f ic . W e have a t t empted to eva lua te M R I 
as an a l te rna t ive , and to de te rmine whe the r surgical exc is ion 
c a n b e avo ided . A p p r o x i m a t e l y 30 pat ients were i m a g e d by 
a low-f ie ld res is t ive M R sys tem in addi t ion to the rout ine C T 
p ro toco l s . S tud ies w e r e pe r fo rmed before, and at in tervals 
du r ing , t r ea tmen t and the resul ts c o m p a r e d wi th the even tua l 
surg ica l f indings . M R I offered addi t ional informat ion in 
on ly a few cases and is as ye t unab le to rep lace surgery . S ince 
it is a l so unsu i t ab le for imag ing the lung fields, it c anno t be 
r e c o m m e n d e d for rout ine use , bu t m a y b e of va lue in those 
cases in w h i c h C T is equ ivoca l . 

Notes 
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Teach-in: Diagnosis of Head and Neck Disease (2.30-3.45) 

ana tomica l complex i ty of this reg ion , h o w e v e r , d e m a n d s 
careful p r e - examina t ion p l ann ing in o rde r to der ive the 
m a x i m u m a m o u n t of in format ion poss ib l e . Dec i s ions re
ga rd ing sl ice wid th , i m a g e p lanes requ i red (direct mul t i 
p lane scann ing or mul t ip l ana r re format t ing) , the need for 
in t ravenous cont ras t m e d i u m and its m e t h o d of admin is t ra 
t ion, d y n a m i c da ta acquis i t ion and scan t echn ique factors all 
need to be m a d e pr ior to the e x a m i n a t i o n and ta i lored to the 
cl inical s i tuat ion. T h e G T a p p r o a c h to neop las t i c and trau
mat i c les ions affecting the head and neck is d i scussed , a long 
with the n o r m a l and a b n o r m a l a n a t o m y of this reg ion . 

Notes 
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C T of the h e a d a n d neck 
J. E . Gi l lespie and *A. G h o l k a r 
Hope Hospital, Salford and ^Newcastle General Hospital, 
Newcastle-upon-Tyne 

C T has c o m e to be regarded as the e x a m i n a t i o n of cho ice fol
lowing initial plain rad iography in the eva lua t ion of neop la s 
tic and t raumat ic abnormal i t i e s of the ex t ra -c ran ia l h e a d and 
neck. C T a l lows the direct v i sua l iza t ion of neoplas t ic m a s s 
lesions as well as areas of b o n e e ros ion wh i l e in cases of 
t r auma, associa ted soft t issue injury can b e assessed . T h e 



Charter Suite 

Radiotherapy Dose Distribution and Tumour Control Probability 
(9.00-12.00) 

D e t e r m i n a n t s of contro l probabi l i ty o f e x p e r i m e n t a l 
t u m o u r s 
N . J. M c N a l l y 
Cancer Research Campaign, Gray Laboratory, PO Box 
100, Mount Vernon Hospital, Northwood, Middlesex HA6 
2JR 

Expe r imen ta l t u m o u r s a l low one to s tudy the genera l m e c h a 
n i sms unde r ly ing the r e sponse of h u m a n t u m o u r s to therapy , 
to test specif ic hypo these s , and to inves t iga te n e w m e t h o d s 
of t rea tment . In genera l , they d o not a l low one to m a k e 
pred ic t ions of the r e sponse of individual h u m a n t u m o u r s to 
the rapy . T h e roles of the five R ' s of r ad io logy — repair , 
r eoxygena t ion , r epopu la t ion , radiosens i t iv i ty and reassor t -
m e n t — h a v e all been s tudied in expe r imen ta l t u m o u r s . For 
ins tance , it has b e e n s h o w n that r eoxygena t ion is an impor
tant de t e rminan t of the r e sponse to f ract ionat ion, that there 
can b e acce le ra ted repopula t ion , that repai r ra tes m a y be 

faster than those of no rma l t i ssues , that the unde r ly ing 
t u m o u r cell survival charac ter i s t ics are m o r e like those of 
ea r ly - r e spond ing than l a te - responding t i ssues (h igh cx/p 
ra t io) , and that inherent ce l lu lar radiosens i t iv i ty is cor re la ted 
wi th t u m o u r r e sponse to radia t ion . T h e r e are impor tan t 
d i f ferences b e t w e e n e x p e r i m e n t a l and h u m a n t u m o u r s . 
Expe r imen ta l t u m o u r s p robab ly h a v e a m u c h h ighe r c l o n o -
genic fraction than h u m a n t u m o u r s . T h e y tend to have 
relat ively h igh hypox ic fract ions and g r o w m u c h faster. 
Never the le s s , they will con t inue to b e the tes t ing sys t em for 
n e w forms of t rea tment s ince if these d o not work in the 
m o d e l sys t ems , they will be unl ikely to be of c l inical va lue . 

D o s e re sponse da ta for local t u m o u r contro l 
D. M. Ta i t 
Department of Radiotherapy and Oncology, The Royal 
Marsden Hospital, Sutton SM2 5PT 

G o o d cl inical radia t ion d o s e - r e s p o n s e da ta for local t u m o u r 
cont ro l are ex t r eme ly difficult to genera te . In prac t ice , doses 
are usual ly adjusted because of pa t ient and /o r t u m o u r fac
tors , and therefore repor ted dose var ia t ions , and their effect 
on o u t c o m e , mus t be very carefully e x a m i n e d . T h e s a m e 

bias mus t be cons idered w h e n data from m a n y different 
ser ies are a m a s s e d in an at tempt to p roduce e v i d e n c e of a 
dose r e sponse . Very few clinical trials have incorpora ted a 
r andomiza t ion to different radiat ion dose levels . H o w e v e r , 
there is informat ion of this sort for non-oatcel l c a r c i n o m a of 
lung, c a r c i n o m a of b ladder and ca rc inoma of the head and 
neck reg ion , and these are rev iewed . Other data purpor t ing 
to p rov ide dose - re sponse informat ion are cri t ically assessed . 
T h e inf luence of the select ion of clinical endpo in t s on the 
interpreta t ion of the avai lable da ta is d i scussed . T h e cl inical 
s igni f icance of the shape of the response curve for t u m o u r 
control is d i scussed , together wi th the re levance of the 
co r r e spond ing normal t issue dose- response curves , in te rms 
of op t imiz ing pat ient t rea tments . 

T h e radiosens i t iv i ty of h u m a n t u m o u r cel ls 
G. G o r d o n Steel 
Radiotherapy Research Department, The Institute of 
Cancer Research, Sutton SM2 5NG 

It is n o w well es tabl i shed that h u m a n tumour cells differ in 
radiosensi t iv i ty . T h e differences exist in the c l in ica l ly- im
por tan t l ow-dose region up to a round 2 Gy . Irradiat ion at low 
dose rate ampl i f ies these differences. At low dose rates the 
less sens i t ive t u m o u r cells b e c o m e m u c h more resistant and 
their cell survival curves b e c o m e almost straight. A large 
a m o u n t of da ta has been accumula ted on the radiosens i t iv i ty 
of h u m a n tumour cells at a dose rate of a round 2 c G y / m i n . 
Th i s is a rgued to be the mos t c l in ical ly-re levant dose rate at 
w h i c h to de te rmine radiosensi t iv i ty , both fore brachyther-
apy and for f rac t ionated rad io the rapy . Rad iosens i t iv i ty 
appears to corre la te wi th clinical response to rad io therapy . 
Cur ren t ma thema t i ca l mode l s of radiat ion cell ki l l ing al low 
c o m p o n e n t s to be identif ied: a l inear (i.e. exponent ia l , "cx-
c o m p o n e n t " ) and a b e n d i n g c o m p o n e n t ("P -compqnent") . 
At low dose rate, and in the low-dose region of the acute-
radia t ion surv iva l cu rve , it is the l inear c o m p o n e n t that 
d o m i n a t e s . T h e current posi t ion is set out , in an a t tempt to 
exp la in the differences in radiosensi t ivi ty a m o n g h u m a n 
t u m o u r cel ls . 
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Radiotherapy dose distribution and tumour control probability 

Inf luence of dose d i s tr ibut ion o n local t u m o u r contro l 
probabi l i ty 
A. E. N a h u m 
Joint Department of Physics, Royal Marsden Hospital and 
Institute of Cancer Research, Sutton SM2 5PT 

Recen t advances in r ad iob io logy h a v e ind ica ted that the cel ls 
in h u m a n tumour s can b e charac te r ized by fairly wel l -
defined values of the radiosens i t iv i ty pa rame te r : a . Th i s 
m a k e s it poss ib le to per form ca lcu la t ions of the n u m b e r of 
surviving c lonogen ic cel ls , ns, after a cou r se of f ract ionated 
radio therapy accord ing to ns = no e x p ( - a D ) w h e r e no is the 
initial n u m b e r of c lonogen ic cel ls and D is the total dose . If 
one a s sumes that local cont ro l is ach ieved w h e n n o s ingle 
c lonogen ic cell surv ives then the t u m o u r cont ro l probabi l i ty , 
T C P , will be g iven by T C P = e x p ( - « s ) . Us ing a va lue of 0.35 
for a (cor responding to a su rv iv ing fraction after 2 G y of 

Notes 

0.50) de r ived from rad iob io log ica l da ta for h u m a n b ladde r 
t u m o u r cel ls , a c lonogen ic cell dens i ty of 10 7 per c m 3 , a 
c l inical ly real is t ic m e a n t u m o u r v o l u m e of 2 5 0 c m 1 , and a 6 4 
G y t u m o u r dose , the T C P c o m e s out at 0 .50 w h i c h is 
cons is ten t wi th the o b s e r v e d cl inical o u t c o m e . H o w e v e r , a 
very s teep s lope for the T C P vs d o s e cu rve is p red ic ted . By 
a s s u m i n g an in ter-pat ient var ia t ion in a , no rma l ly d is t r ib
uted wi th o a = 0 .08 , a c l inical ly real is t ic s lope is ob ta ined . 
M o d e r n t r e a tmen t p l a n n i n g s y s t e m s a l low o n e t o c o m p u t e 
the dose d is t r ibut ion th roughou t the 3 -d imens iona l t u m o u r 
v o l u m e . O n e can thus quant i fy the effect of non-un i fo rmi 
ties in the dose d is t r ibut ion , e.g. c aused by a lack of b e a m 
flatness, ho t and co ld spo ts , con fo rma l p l a n n i n g e tc , on the 
expec ted T C P . T h e resul ts of such a s tudy for b l adde r c ance r 
t r ea tmen t s wil l b e r epor t ed o n . T h e effect o f non-un i fo rm 
doses in ta rge ted therapy with m I has a lso b e e n ana lysed , re
vea l ing that T C P d e p e n d s cr i t ical ly on t u m o u r s ize . 
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Quantitative Bone Studies (2.30-3.45) 

B o n e d e n s i t o m e t r y 
I. F o g e l m a n 
Department of Nuclear Medicine, Guy's Hospital, St 
Thomas Street, London SEJ 9RT 

T h e in t roduct ion and d e v e l o p m e n t of pho to i \ abso rp t i ome t ry 
h a s enab l ed accura te b o n e m a s s m e a s u r e m e n t s to b e c o m e 
ava i lab le in rou t ine c l inical use . W i t h this t echn ique a h igh ly 
co l l ima ted b e a m of p h o t o n s is ob ta ined from an i so tope 
source and the t ransmi t t ed b e a m intensi ty is m o n i t o r e d w i th 
a we l l -co l l ima ted scint i l la t ion de tec t ion s c h e m e . T h e use of 
b e a m s of k n o w n un ique p h o t o n ene rg ie s , toge the r wi th 
ene rgy se lec t ive de tec t ion , p r o d u c e s a ve ry s table and there
fore p rec i se m e a s u r e m e n t sys tem. S ing le p h o t o n absorp t i 
o m e t r y is genera l ly used to obta in m e a s u r e m e n t s of the 
forearm, and wi th the in t roduct ion of dua l p h o t o n absorp t i 
o m e t r y it is poss ib le to m e a s u r e b o n e m a s s in bo th sp ine 
and femur , cor rec t ing for the va r iab le a m o u n t s of soft 
t issue present . O v e r the pas t 2 years dua l - ene rgy X- ray 
abso rp t iome t ry has b e c o m e avai lab le and s e e m s set 
to b e c o m e the go ld s tandard for b o n e mine ra l m e a s u r e m e n t s 
for the foreseeable future. Th i s latest d e v e l o p m e n t in 
abso rp t iome t ry uses an X- ray tube ra ther than an i so tope 
source to p r o d u c e a h ighe r p h o t o n flux. T h u s scan t imes are 
speeded up cons ide rab ly and i m a g e reso lu t ion and m e a s u r e 
m e n t prec i s ion are a l so m u c h i m p r o v e d . 

m e t a b o l i c b o n e d isease w h o have had bone m a s s m e a s u r e 
m e n t s m a d e us ing S P A , Q C T and D X A . Cor re la t ions have 
b e e n sought b e t w e e n different sites ( D E X A femoral neck vs . 
D E X A spine , r = 0 .632; D E X A spine vs . Q C T , r = 0 .76; 
D E X A femora l neck vs . Q C T , r = 0 .629; D E X A sp ine vs . 
S P A , r = 0 .491) and the results confi rm that m e a s u r e m e n t of 
B M D at a cer ta in skeletal site by one technique canno t 
usefully predic t the B M D e l sewhere , m a d e by the s a m e or a 
different t e chn ique in the s a m e individual . T h e different 
m e t h o d s are therefore complemen ta ry , rather than c o m p e t i 
t ive , in the s tudy of b o n e m a s s and the effects of d i sease on 
the ske le ton . 

Notes 

Q u a n t i t a t i v e b o n e m a s s m e a s u r e m e n t : t e c h n i q u e s a n d 
corre la t ions 
J. E . A d a m s , R. W . W h i t e h o u s e , C. W . Har t and I. W i s e 
Department of Diagnostic Radiology, University of 
Manchester, Manchester M13 9PT 

Single p h o t o n absorp t iomet ry ( S P A ) w a s in t roduced abou t 
2 0 years ago and p rov ides m e a s u r e s of cort ical and integral 
(cor t ical and t rabecular ) b o n e minera l dens i ty ( B M D ) in 
va r ious sites of the forearm. D u a l - e n e r g y p h o t o n 
abso rp t iome t ry ( D P A ) c a m e later and p rov ides m e a s u r e s of 
integral b o n e m a s s in the l u m b a r sp ine and femoral neck , 
wi th co r rec t ions for fat and soft t i ssue . M o r e recent ly , dual 
ene rgy X- ray absorp t iomet ry ( D E X A ) has been deve loped , 
in wh ich X rays are used in p l ace of the gado l i n ium 
rad ionuc l ide source of D P A , wi th resul t ing i m p r o v e d p rec i 
s ion and faster s cann ing t ime . Quan t i t a t ive C T is a l so 
an es tab l i shed t echn ique for the m e a s u r e m e n t of b o n e m a s s 
and un ique ly pe rmi t s the separa te a s se s smen t of cor t ica l and 
t rabecu la r b o n e , and is genera l ly appl ied to the l u m b a r 
ve r tebrae . W e h a v e s tud ied 6 4 pa t ien ts wi th a var ie ty of 
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Quantitative bone studies 

Dual energy quant i ta t ive c o m p u t e d t o m o g r a p h y 
( D E Q C T ) for m e a s u r e m e n t of ver tebra l t r a b e c u l a r 
b o n e compos i t ion 
R. W . W h i t e h o u s e and J. E . A d a m s 
Department of Diagnostic Radiology, University of 
Manchester, Manchester Ml3 9PT 

Single energy Q C T is an es tabl i shed m e t h o d for m e a s u r i n g 
vertebral t rabecular bone dens i ty , but m a y unde re s t ima te the 
minera l content due to the effect of m a r r o w fat. D E Q C T can 
p roduce fat-corrected t rabecular b o n e minera l e s t ima tes and 
has greater accuracy than s ingle ene rgy Q C T , though poo re r 
precis ion. T h e difference b e t w e e n s ingle and dua l - ene rgy 
Q C T es t imates of b o n e minera l dens i ty is re la ted to m a r r o w 
compos i t ion , par t icular ly fat con ten t , bu t m a y a l so be influ
enced by increase in soft t issue c o m p o n e n t s of b o n e , such as 
unminera l ized osteoid in os t eomalac ia . D E Q C T minera l 
es t imates using the me thod of G e n a n t and B o y d (1977) h a v e 
been calculated in 54 " n o r m a l " pa t ien ts wi th n o e v i d e n c e of 
metabo l ic bone d isease and wi th no rma l b o n e minera l den
sity as measu red by S E Q C T . Es t imat ion of m a r r o w c o m p o 
sition was m a d e from the difference (A) b e t w e e n s ingle and 
dual energy Q C T . These da ta have been c o m p a r e d wi th 
those of pat ients wi th a s y m p t o m a t i c p r imary hype rpa ra thy 
roidism (161) , C u s h i n g ' s s y n d r o m e (19) and o s t e o m a l a c i a 
(14) . T h e data from the no rma l pat ients and those wi th 
hyperpara thyro id i sm demons t r a t e an increas ing difference 
(A) with age , paral le l ing the age-re la ted increase in ye l low 
m a r r o w fat content . Pat ients wi th C u s h i n g ' s s y n d r o m e s h o w 
greater difference values (A), from n o r m a l pa t ien t s of the 
s a m e age , sugges t ing increased m a r r o w fat. Pa t ien ts wi th 
os teomalac ia show a decreased difference (A), ref lect ing the 

p resence of unmine ra l i zed os teo id . D E Q C T m a y p rov ide 
informat ion on the quant i ta t ive c o m p o s i t i o n of t rabecular 
b o n e in g roups of pa t ien ts wi th d i seases affect ing the skele
ton. 

A n in vitro s tudy of u l t rason ic a t t e n u a t i o n in b o n e 
J. A . E v a n s , M . Tavako l i and M. H i m e u r 
Department of Medical Physics, Leeds General Infirmary, 
Leeds LSI 3EX 

T h e t echn ique of B roadband Ul t rasonic At t enua t ion ( B U A ) 
m e a s u r e m e n t of the os ca lc is as a m e a n s of d i a g n o s i n g 
os teoporos i s w a s in t roduced by L a n g t o n . In this s tudy , we 
h a v e inves t iga ted the factors affect ing the reproducib i l i ty 
and accuracy of the t echn ique and have s tudied the rela t ive 
con t r ibu t ion of the a t tenua t ion of the cons t i tuen t mate r ia l s 
and the b o n e archi tec ture . T h e s tudy d e m o n s t r a t e s that 
reduc ing the f requency range of the m e a s u r e m e n t s from 
2 0 0 - 6 0 0 k H z as used by the c o m m e r c i a l sys t em, to 4 0 0 - 6 0 0 
k H z , improves the reproducib i l i ty s ignif icant ly . T h e coeffi
cient of var ia t ion of m e a s u r e m e n t s in vitro ove r a 2-day 
per iod w a s c h a n g e d f rom 1.17% to 0 . 7 6 % by res t r ic t ing the 
b a n d w i d t h in this way . At 1 m H z , a t tenua t ion m e a s u r e m e n t s 
on co l lagen , fat and hydroxyapa t i t e have been pe r fo rmed . 
T h e s e s h o w a t tenuat ion va lues of 0 . 6 2 , 0 . 6 0 and 8.0 d B / c m / 
M H z respec t ive ly as c o m p a r e d wi th a va lue of roughly 
3 0 d B / c m / M H z for cance l lous bone in vitro. 5 0 0 k H z data is 
cur ren t ly be ing acqui red but the ear ly ind ica t ions are that a 
roughly l inear re la t ionsh ip wi th f requency exis ts . T h u s it 
s e e m s c lear that b o n e a t tenua t ion is d o m i n a t e d not by the 
na ture of its cons t i tuents but ra ther by the internal geome t r y . 
T h e cl inical impl ica t ions of this f inding are d i scussed . 

Notes 
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