
complete with transmission and normalization sources, ster
eotaxic frame and fully operational software. The design of this
instrument has highlighted a number of problems which, al

though existing,are less apparent on clinicalPET scanners (9).
An example of this is that, for a small diameter scanner to
achieve uniform spatial resolution within the field of view and
maximize sensitivity, there is the need for information on depth
of interaction. Although it is tempting to overcomethe parallax
problem by reducing the thickness of the detector, this is highly
undesirable as it is a misconception that signal can be recovered
in experimental animals by administering more radioactivity.
This is a consequence of the finite specific activity of radioli
gands, which limits the amount of cold tracer that can be
administered without affecting the receptor system under study.
It should also be mentioned that, despite the better spatial
resolution of dedicated scanners, due to the smaller dimensions
of the scanned structures, partial volume and spillover effects
are more pronounced in studies of small animals (4 ) and scatter
is not negligible. A further challenge is that of recording,
online, arterial blood concentrations, to provide input functions
needed for kinetic modeling and quantification of PET data.
This requires ingenuity in recording low levels of radioactivity
in small volumes of blood, adjacent to the high background
within the animal itself. We believe, however, that addressing
these issues in the more extreme situation of PET studies in
small animals will result in improvements of data collection and
analysis, even for human studies.
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PET Scanners for Small Animals

TOTHEEDffOR.@In a recenteditorial,Hichwaposesthe ques
tion of whether animal scanners are really necessary for PET (1).
His editorial is strongly in favor of the development of dedicated,
high-resolution, low-cost PET scanners for studies in small ani
mals. The principal argument used is the signfficant reduction in
both time and the number of animals required to assess the
possible usefulness of new radioligands. Although encouraging
PET scan results in rats do not guarantee successin humans,we
fully agree that animal PET studies could serve as a useful screen
ing method (2). It shouldbe noted, however,that PET data from
putative ligands still need to be complemented with ex vivo and/or
in vitro data to assessselectivity,specificityand tissuemetabolites (3).

We believe there are further justifications for the develop
ment of scanners for small animals (4 ). A severe limitation of
PET is the interpretation of the measured radioactivitysignals,
especially in pathology. In this respect, the combination of
animal PET and postmortem sampling will be of great impor
tance in the validation of kinetic models for clinical PET,
especially where labeled metabolites are entering the tissue. In
addition, due to its noninvasive character, it is possible to
perform repeat scans in the same animal, so that both progress
of disease and treatment efficacy and mechanism can be studied
in animal models of disease (5,6 ). This would be of special value

for pioneering therapies and in those situations where treat
ment cannot be withheld from patients. It may be the only way
to research functional parameters in those disease models that
are expensive, such as transplantations, or those that vary from
preparation to preparation.

PET scanning of laboratory animals does not necessarily
require dedicated small animal PET scanners (7). For example,
using a clinical PET scanner, quantitative differences in the
binding characteristics of [â€œC]raclopridein unilateral striatal
pathologies have been demonstrated (5). The development of
PET scanners dedicated to small animal studies, however,
would be beneficial for a number of practical reasons. Access to
a clinical PET scanner is often limited. A dedicated animal
scanner allows for the simultaneous use of an often costly
radioligand preparation, for both clinical and experimental PET
studies. Also, such a scanner could be installed in or close to the
biology laboratories. A dedicated scanner allows for optimal
design in terms of sensitivity and spatial resolution (8,9). Im
provement in spatial resolution would reduce partial volume
effects and, together with improved sensitivity, increase the
signal. This, in turn, would be useful for detecting and moni
toring more subtle changes. It needs to be emphasized, how
ever, that such a scanner has to be fully operational to the same
degree as the clinical scanners to provide reproducible longitu
dinal studies.

Physical restrictions associated with small animal PET stud
ies and scanners are not necessarily the same as those seen
when scanning humans. We have gained experience (â€”200
studies) with a prototype high-resolution, small-diameter (11.5
cm) PET scanner (CT! PET Systems, Knoxville, TN). This is
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acteristicsof a small animal positron emissiontomograph.PhysMedBiol
1995;40:l 105â€”1126.
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What Is the Predictive Value of Increased
Technetium99m.HMPA0 Uptake for Brain
Survival/Necrosis in the Acute Stage of Ischemic
Stroke?

TO THE EDITOR To determine the predictive value of early
SPEC!' imagingfor tissueoutcome,Shimosegawaet al. (1) retro
spectively compared @mTc@HMPAOSPECT scans obtained
within 6 hr from onset of ischemic stroke in the carotid artery to
cerebral infarction topography as assessed by CT scanning. Their
conclusion that profoundly reduced HMPAO uptake is predictive

of final infarction agrees with our own findings with quantitative
PET imaging of cerebral blood flow (2,3) and indicates that
SPED' imaging in the acute stage of stroke could be clinically
useful to predict a (minimum) size for final infarction. In turn, this
may help in the individual selection into trials of those patients
most likely to significantly benefit from therapy (4).

Shimosegawa et al. also report focally increased HMPAO up
take in three patients and claim that these areas were consistently
infarcted on control CT scans. This finding conflicts with our
experience in 11patients with focal hyperperfusion. These patients
form a subset of a larger sample prospectively selected for MCA
territory stroke without signs of hemorrhage on admission CT

scans, studied with PET within 5â€”18hr after stroke onset and
followed-up for spontaneous evolution. In each of the 10 survivors
in this subset, the CT scan obtained during the chronic stage
(30â€”60days postonset) revealed that the initially hyperperfused
areas were eventually intact structurally (5,6), suggesting that early
hyperperfusion (i.e., the hallmark of efficient postischemic reper
fusion) is not only harmless, but actually presumably beneficial, to
brain tissue. In the nonsurvivor, whose death at 10 days from
massive brain infarction precluded exact assessment of tissue out
come (an autopsy was refused), the area of hyperperfusion lay on
the borders of a large area of near-zero perfusion and oxygen
metabolism and exhibited values for the latter far above the ac
cepted threshold for irreversible damage (2), suggesting it re
flected branch recanalization on the border of an established
infarct.

There are two brief accounts of HMPAO studies performed
within 48 hr of stroke onset that tend to support our findings.
Baird and Donnan (7) found that regions of increased HMPAO
uptake in 11 patients usually had normal CT topography at 7â€”14
days. Sperling and Lassen (8) observed that increased HMPAO

uptake within 48 hr of stroke onset is uncommon and tends to
occur in regions without infarct on CF performed at a later date.

The apparent conflict between our findings and those of Shi
mosegawa et al. might be related to methodology. As compared to
our prospective study, in which we performed chronic-stage CT
scanning in strict coregistration with PET, the CT in the Shimo
segawa et al. study was performed 2â€”10days after strokeâ€”a
suboptimal time to assess the exact borders of infarction due to

vasogenic edema and mass effect. Moreover, the plane for SPECT
was manually adjusted to be parallel to the orbitomeatal line to
match the CT plane, a posthoc procedure with disputed accuracy.
The only patient for which they showed illustrations had the rare
event of a stroke in the anterior cerebral artery territory, preceded
by a left occipital hemorrhage. This patient's CT scan 7 days
postinfarct showed changes not suggestive of complete tissue ne
crosis. Furthermore, it is unclear whether at least one of their
three patients was subjected to intra-arterial thombolysis (either
before or after the SPECT study), a procedure which might have
interfered with the spontaneous course of events. Finally, previous
work has shown that increased HMPAO brain uptake after stroke
does not always reflect true hyperperfusion (9,10), presumably
because the mechanisms for trapping HMPAO in the brain tissue
depend on the blood-to-brain pH shift and thus on barrier integrity
and tissuemetabolism,bothofwhichcanbe disruptedafter stroke.
Another difference between the Shimosegawa study and ours
refers to the time of investigation from stroke onset (less than 6
and from 5 to 18 hr, respectively), so that we may have seen
different events, but there is no current evidence for this.

Overall, we believe Shimosegawa et al.'s observations about
HMPAOhot spotsearlyafter stroke raise an important issuebut
need to be replicated in a prospectively designed investigation,
preferably with a true perfusion tracer such as â€˜33Xe.They may
have observed a new, although in all likelihood rare, event con
sisting of early hyperperfusion associated with tissue necrosis, but
this requires thorough confirmation.
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