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The ability of a positron emission tomography cam-
era to perform quantitative isotope concentration mea-
surements, when the size of the object of interest was
comparable to the resolution of the camera, was in-
vestigated. The experimental and theoretical relation-
ship between object size and recovery of quantitative
information for a given spatial resolution was estab-
lished and methods to correct for errors due to poor
resolution were suggested. [The SC/® indicates that
this paper has been cited in over 230 publications.}

beled compounds available, it is possible to use PET
to perform noninvasive in vivo measurements in man
of such quantities as blood flow and metabolism in
the brain and heart.

‘Unfortunately, nothing is quite that simple. in
1977-1980 many investigators were using numbers
from PET images as isotope concentrations without
consideration of sources of background noise and
the hmntatlons of the technique due to its relatively

tial resolution. Resolution was normally

vuew as the ability to see small objects or to dis-

uish close lying objects. A primary measure of

ra iographic r ion was the ber of line pai
resolved per mm. Even sophisticated analysis
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In 1976 Michael E. Phelps, David E. Kubl, and |
came to the University of Califomnia, Los Ang 5,
to create a laboratory for the development and
plication of positron emission t raphy (PET) for
use as both a clinical and a basncomopcal research
togln_Sung-Cheng Huang nigldned the group in 1977.

q ical i ities
in that the image can prowde an unamsnguous and
ntitative t ncentr. in

tissue following m;ecﬂon of radlophannaceuucals la-
beled with positron emitters. In X-ray computed
tomograﬁhy (CD and magnetic resonance imaging
(MRY), which produce eé)erb images, the nature of
the quantity bei s ambiguous, while in nu-
clear medicine, t e fact that the instrument is un-
ambiguously viewing lsotope concentrations is not
very useful Lecause it is almost impossible to make
the quantitative measurement. Because of this quan-
titative capacity of PET and the nature of radiola-

res-
lution in terms of spatial ies provided littie
practical mscght on the effect of resolution on the
concentration from an
image. The work that was presented in this
showed the measured and theoretical relati
between ob;ectﬂzeandemrofa?ﬂ'mm
for a given resolution. On the positive side, this re-
latlonshxg could aiso be used to correct measure-

en supplementary information about the
dimensions of the structures of interest was available
from other measurements, such as X-ray CT, ultra-
sound, or MRI. The paper also showed that
with the typical PET resolutions of that day
(ca. 18x 18 x 18 mm’) the isot concentranons
in most structures of an organ suc brain were
significantly underestimated (10-90 percen() Even
today with resolutions of 6 mm {(a factor of 27
smaller volume element), errors due to resolution ef-
fects are a constant concern in all PET measure-
ments.

This work is highly cited because it addresses the
most serious problem encountered in PET in any at-
tempt to extract quantitative information, it
a simple way to estimate the error, and it provides
a method to compensate for the problem for some
cases. It is also highly cited because we made the
paper the first of a series of articles. When the paper
was first submitted, Giovanni DiChiro, the ednor,
was hesitant in accepting the title, because all he had
in hand was one paper. When he indicated hls con-
cern, we sent him outlines and abstracts of the next
three parts of the series.’3 He decided to trust us
to deliver at least one more part. There are now eight
papers in the series, ' two of which deal with other
aspects of the resolution problem.*5 Of course each
time someone comes across one of these papers, he
or she is immediately aware of the existence of the
rest of the series.
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