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aumatic brain injury (TB!) rep
resents a major public health

problem. According to the National
Head Injury Foundation, Inc., there
are over two million ThIs annually in
the US. Of the survivors, approxi
mately 70,000 to 90,000 will sustain
permanent loss of cognitive and/or
motor function. The annual costs for
dealing with this patient population
approaches $25 billion (from Facts
About Traumatic Brain Injwy, distrib
uted by the National Head Injury
Foundation, Inc., Washington, DC,
undated).

Not all patients suffer severe
trauma,many fall into the category of
moderate to minor trauma.These pa
tients typically do not require hospi
talization, but may have some loss of
consciousness and retrograde amne
sia, as in the case of moderate trau
maticbraininjury.Patientswith minor
TB! will often present with minimal
neurological complaints. There are
two major issues to consider when
dealingwith moderateandminorTB!.
One is the abilityto identify the extent
of the braindamage and its relationto
the patient's clinical presentation.An
other is predicting the resolution of
the symptoms. Regional cerebral
blood flow/SPED.' may provide data
relevant to both these questions.
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There is increasing evidence that
rCBF/SPECF is a viable technique for
detecting cortical lesions following
TB!. Regional cerebral blood fowl
SPECT imaging frequently reveals a
greater number of lesions than either
CT or MIII in patients with moderate
or minor TB! (1â€”5).The lesions visu
alized with SPEC!' in this patient pop
ulation tend to be larger than those
seen on CF or M@. However, unless
it can be shown that the regional
changes identified by SPEC!', not
seen on CT or Mill, better account for
the patient's clinical findings, these
modality differences are of little value.

Jacobs et al. (6) go beyond the
question of CF versus SPED.' in the
evaluation of the TB! patient. Their
papercontributesto the assertion that
rCBF/SPECF is useful for predicting
clinical outcome in moderate and mi
nor TB! based on the initial SPED.'
scan. In addition, their data make
clear thatpatientswith persistentcm
ical symptoms will continue to have
abnormal follow-up SPED.' scans.
Such findings, if corroboratedin other
laboratories,areof significancefor the
future treatment of these patients. For
example, it is possible to hypothesize
that further rehabilitation for patients
with positive clinical and SPECT find
ings at the end of three months may
yield little in the way of continued im
provement.

The observation that a negative mi
tial SPED.' scan predicts resolutionof
symptoms within a three mo period is

also significant. Jacobs et al. do not
indicate whether their patients were
involved in head trauma rehabilitation
programs. Study designs involving
SPED.' as a predictor of outcome in
TB! should include information re
garding treatment and rehabilitative
efforts.

A corollary question is whether the
greater lesion size and/or number of
abnormalregions reportedfor SPEC!'
is a better indicatorof clinical severity
than CF or MR! findings. Although
Jacobset al. (6) did not addressthis
issue directly, it is possible to make
this assertion based on their data. Of
particular significance was their find
ing in patientswith minortraumawho
had negative Cl's. Patients with per
sistent positive SPED.' scans re
mained symptomatic, and those with
negative scans remained negative on
follow-up. The situation is less clear
for their moderate TB! group. Most
patients who were still symptomatic
hadpositiverepeatSPED.'scans.!t is
not known if the CTs for these pa
tients were negative.

Much has been made of the obser
vation that SPED.' picks up more and
larger lesions than anatomic imaging.
However, to say that more lesions are
detected by SPED.' or that these le
sions are larger than those seen on
CF/MR! is not by itself a sufficient
argument in favor of SPED.' as the
imaging modality of choice in moder
ate and minor TB!. The perceived
characteristics of the lesions detected
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by SPEC!' may be significantly influ
enced by the imagingsystem. A multi
detector system with highresolution is
more likely to show a greater number
of lesions than a single-headed rotat
ing gamma camera. One wonders if
Jacobs et al.'s (6) patient with a neg
ative repeat SPED.' scan and persis
tent positive clinical findings would
show an abnormalityif the scan were
obtained with a higher resolution in
strument.

What is needed to make the case for
SPED.' as a modality of choice for
imaging in TB! is a study that directly
examines the relationship between
findingsobtainedwith CF/MM and
SPECT and clinical status. In addi
tion, this assumes that usable criteria
for determining the presence of a le
sion and estimating its size and vol
ume can be developed. There is a
need to develop standardsof interpre
tation that can be uniformly applied
across laboratories and verified by
multi-institutional studies. Such clini
cal research would decrease the fre
quency of confusing findings currently
being reported in the literature.

For example, Jacobs et a!. (6) did
not find any correlation between per
sistent positive clinical findings and
regional cortical abnormalities. This
contrasts with findings reported by
!chise et al. (1) who report significant
regional changes associated with spe
cific neuropsychological deficits. The
difference in methodology, patient se
lection and time, post-TB!, may ac
count for discrepancy in the results.
!chise et al. (1) did not have an oppor
tunity to obtain early scans. Their pa
tients were still symptomatic six mo
after onset. These and other differ
ences in methodology make it difficult

to compare the two studies. However,
it seems clear that patients with per
sistent long term TB! (> 6 mo) clini
cally differ from those studied by Ja
cobs et al. (6). To fully explore the
predictivevalue of SPEC!' in TB!, mi
tial and follow-up scans must be ob
tamed on all types of TB!. Visual and
quantitative scan findings must be in
tegrated into a data analysis matrix
that includes a standardneuropsycho
logical test batteryas well as an objec
tive clinical evaluation.

The work of Jacobs et al. (6) and
the recent !chise et al. (1) paper help
make the case for incorporatingrCBF/
SPED.' into the evaluation of the TB!
patient. !t still remains for the nuclear
medicine community to convince our
clinical colleagues that we have some
thing of value to offer them. !ncorpo
ration of SPED.' into outcome studies
for this patient population is a logical
next step. Research utilizing rCBF/
SPEC!' must be designed and cxc
cuted in a mannerthatwill satisfy col
leagues from other medical disciplines
(e.g., physical medicine and rehabii
tation). It is also necessary to publish
our research findings in journals that
are regularlyreadby these colleagues.

The studies by Ichise et al., Jacobs
et al. and others are advancing re
search for TB!. However, many more
such studies need to be performed,
particularly in the US where the pop
ulation of TB! is still growing. Coop
erative researchstudies involving 5ev
eral trauma centers and rehabilitation
programs could make a significant
contribution to determining the role of
rCBF/SPECF in TB!.

The case for using SPECTwith TB!
should not be overstated. Research
strongly suggests that one can show

the rCBF changes in patients with
moderate and minor head trauma.
However, the correlation between
outcome and clinical presentation
with SPECT findings is not yet well
established. The extent of these
changes may vary with the timing of
rCBF imaging following the onset of
the initial insult. Therefore, a conser
vative approachto SPED.' scan inter
pretation in this patient population is
appropriate. This is particularly im
portantas many cases of head trauma
end up in litigation. Despite the cave
ats noted here, the nuclear medicine
community must seize the opportu
nity to make the case for rCBF/
SPECT as a cost-effective manage
ment tool in TB!.

RonaldS. TIIWfSlc.y
Medical College of W&@consin

Milwaukee, W&cconsin
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