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In 1976, positron &ion tmmgmpb a ~ s r s  W ~e clinic. The 
m positnm ref819 to the @cular particles tholt tha m e r  records. 
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By the 1 9 7 P s , ~ ~ m ~ d b m & ~ w R a t ~ n m d d w h r  
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T3umghout the summer of 1954, and over the next Pew years, Kuhl spent 
dl his spare h e  tjnkerin8 in the hospital bsment. Kuhl's p h o m  captured 
the image of a Went's thyroid by sending the output h m  the phot4muttiplier 
ub~dirwcfyta srmaving beamof@htandfmn~ere ta asheet ofphotographic 
papw er fitm. The photoscsn registered di&mt intensities of light, p&c- 
bg irragm that radiotogists could exambre in the conventionat X-ray viewing 
boxes chat they were accusbrned to using, 

E(uNhadactuaIlybegw to thinkaboutmedicaIinagingwhiles~inhigh 
schl in Berwlck, Pemsyhmia, As a teenager, he had explored the distrib- 
ution of wmhm comp;ound8 in the We8 of mice by autoradiogmphy. This 
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is a p r m  in which the experimentad animad is irljected with radioactive 
mMd, then sacrificed and its freshly ldUed b d y  laid out in slices on X-ray 
Nm. T h e  exposure provides an image of the distribution of radioadvlty 
s h h r  to hnages now genemkd by CT. The clarity of those Images remained 
a goal as Kuhl continued to build j n c q  sophisticated emission detect- 
ing mch@s. 'a  

A p p m  for a grant to the Natio~~al  Institutes of HMth in 195'9, Kuhl 
-'bed his vision as "a whole new concept of s c m h g  body o m  in a man- 
ner mdogous to bbdy section radi~graphf us@ radiohtopes.13 In the next 
Eew yem he built a series of sewers, all bearing the m e  W, such as W 
1, Mark II, and so on (a tradption cad& wer $om the military, hhe wpm-). 
He ms espedally encouraged by h e  wmk of !NO of his former Wchem at the 
University of Pennsylvania: huh hkdoff and Seymour Kety. 

Sokoloff had practiced his &st specialty, psychiatry, W e  on active duty 
in the army in the mid-19408, but he became disillusioned with the tdk 
therapies then in hshi01\, Cominced that mental illness arose Prom lalp&m- 
ical disturbances, Sokoloff returned to Penn t9 work with his former tmchw, 
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wnem, which he kept steady M e  rotating a patient. The cameras recorded 
p h m w ~ W d d a t a ~ w e r e b a c k - ~ M o n t o a & ~ e  
that rotated in synchrony with the W t .  These projection d i p 3  wfi then 
built up into pictures, iw Bracewell had done with data "strips" of sumpots. 
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Kety, a pioneer in measuring cerebral Mood flow. So'koloff continW Kety's 
investigations when Kety became the first scien~e: dire- ofthe cambind 
research programs at the National htiW of M e n d  Hedth and t h  N a t b t d  
Institute of Neurologid Diseases and Blindness, and in 1953, joined htm at 
the MIH. Durfng his years in Washhgmn, Sdrolaff developed the technique of 
using radioactive isotopes to track blood flow as well as the concenhfion 
of labeled subshces in the W. In 1955 his studies of the effects of retinal 
stimulation in cats were the first eKBrnple8 of imagirrg 1- cerebral funetiortal 
activities. 

In 1957 Sokoloff began expehenthg with a mdbctive analogue of 
sugar, a molecule with the awkward name %-&-," that appmimm 
glucose cmsumptidn in the brain, He suggeskd it could be wed as a tracer 
for studyhg cerebral blmd flow bemuse, Uke & m e ,  it would go to whkver 
p a r z o f t h e b r a i n n e e B e d ~ ~ m o s t . A b n o s E ~ y e a r s ~ ~ r , h  1979,Kuhl 
and two Coueagues, AEred Wolf and Joanna Fowler, @md out how to ata& 
mdbwtive &mine to Wm. Ttds newmdbkbeled chenrical, l"D13, 
quickly became the most f r q u d t y  used short-lived radiophammmW 
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beemeit dledFETbifwgethe hinatwork. I 
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Yet S E C T  has maor drawbacks. lta Images have ordy M & h e  spaw 
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Xn the Uniwd S w ,  with ihe b k s h g s  of the W C ,  a a m h g  experi- 
menu withpositron d e w =  were part of the research protocol beeinnkrg 
in the 1950s at the Nati.md Labntaxte~ of Brookhaven in New Wrk, the 
Dofirrer Labomtory in W e y ,  and at medlmhhooI labmmi@s In St. Louis, 
Lois Weles, and PMUdphia, hxhg rt joh trip ta Brmkbven, G d o n  
BNM, a ~ 4 l t ~ , s u b d ~ ~ , ~ w ~ ~ ~ ~ r  
General Hospibl, became fascinated whh the pmibIlirbes of pmhm detbc 
tian, By lW, the'y were opeatbg ~h@ hs t  pdkon trO image b & ~  
tumors in path&. 'They muld place the patient between tmo detectors, on@ 
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&re md&M$h h l ~ m t m  director. In 1975 he and Beman bft ta 
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RWQ- ~ ~ ~ f m p ~ t s  h theory and practice, the m ~ d c  
cormi&mbm@mthe&V~n'tdthePBTmachineandehe~ 
of eoWnued. The mefbina of the ~ h h & ~ e d  a t h e  
WmitW Mh W h  cmpXm m1mUe~ were tqged. Diik&m became 
~ ~ t a t ~ ~ d t b ~ ~ ~ a s  "-. 
a own. m t . o f m  -7-Z 
~ w h o s e v e r y ~ ~ - l i m s ~ ~ ~ ~ ~ , ~  
lived radiohotom came to be m o g n b & C i d & d ~ ,  %r-P* for 
emgle ,  had encouraged his hhra&@ to us& I- O;$lrgafi -15, 
which decays in two minuks, and Fhdne -1 $ cbcq~~k m M, 
b u r r e  he m m g n i d  them as excellent 
hat could be used with the c & m m  *lead &&w? 

Ihemhers he tag e t e d t h e b o d f t l P h q g y ~ ~ ~ m W m  
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dinid e.Q&mtigns, especSatly of ParkmQnk,a;ild lhath@mbA ,Md 
a c t i ~ ~  studies of the WQ- hain. The s u h q u d  & p e : l ~ ~ n t  d 
additional ~ o p ~ u t l ~  brgaing s @ k  neuroreceptm h helped 
in ttre study of Ahhehe& -, degmsion, d e w ,  s d h p h n f s ,  W, 
and tIrug addiction. 
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~~ pmcedwm chat are reimbwable by Medlare and p m  
health &mmm Were not vev sucmsful, and for that -on PET Pemains 
in exJmEb option. 
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