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Spect Assessment of Regional Cerebral Perfusion Abnormality in Head Injury

Kyung Han Lee, M.D., Chul Hee Kim, M.D. and Ha Sung Chang, M.D.*

Department of Nuclear Medicine, and Neurosurgery*, Capital Armed Forces
General Hospital, Seoul, Kovea

Patterns of abnormality/in regional cerebral perfusion and its relation to clinical severity was
evaluated with 32 head injury patients using *"Tc-HMPAO single photon emission tomography
(SPECT). The findings were compared with computed tomography (CT) done within 48 hours of each
SPECT study. The initial SPECT study was done within 7 days of injury in 16 cases, between 1 week
and 2 months in 12, and after over 2 months in 4. Nineteen of the patients underwent followup SPECT
and CT after a mean interval of 1 to 2 months.

The initial SPECT showed abnormalities in 96% (31/32) of the patients while CT showed abnormal
findings in only 81% (26/32). There were a total of 54 supratentorial SPECT lesions in all. Ninity
percent (49/54) of these were of regional hypoperfusion, while 5 lesions showed focal hyperperfusion.
The lesions were most often localized in the frontal and temporal lobes. Fifty five percent (30/54)
were areas not detected as a lesion on CT. Cerebellar diaschisis was observed in 50% (16/32) of the
patients.

The degree of perfusion abnormality was quantified by the product of differential activity and a
size factor, Correlation between the degree of perfusion abnormality and the clinical severity (Glas-
gow coma scale) failed to show statistical significance (p=0.053).

The amount of change in the degree of perfusion abnormality on follow up SPECT was compared
to the amount of change in clinical severity. Perfusion abnormality showed a tendancy to improve in
most patients, and the degree of improvement showed significant correlation with the amount of
clinical improvement (p<0.01).
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Fig. 1. Diagnosis of head injury patients on admission.
ICH: intracerebral hemorrhage.
SDH: Subdural hematoma.
SAH: Subarachnoid hemorrhage.
EDH: epidural hematoma
DATI: diffuse axonal injury.
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7do] A= 9 1} CToll 4= 268 (81%) ol 411k o
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= A2 294 Azl Bl 24 18 (3%) 9ot Fig.
Table 1. Number of Patients with Abnormal Initial CT
or SPECT
cT Normal Abnormal Total
SPECT
Normal 0 1# 1
Abnormal 6% 25 31
Total 6 26 32

* acute 1, subacute 2 chronic 3
# small hemorrhagic contusion

a

b

Fig. 2. 23-year-old male at day 4 after a pedestrian car accident. The CT scan showed only a small
amount of subdural fluid collection in the frontal region, but SPECT on the same day reveals
significantly decreased perfusion in the bifrontal cortex (a). SPECT follow up on day 28 shows

much improvement in perfusion (b).
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Table 2, Comparison of All Supratentorial SPECT Le-

sions with CT
SPECT fesion CT findings of SPECT lesion
Not Small Equal Larger
seen size
1 Perfusion 20 12 16 1
+ Perfusion 4 1 0 0
Total 24 13 16 1
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2. &5 SPECT (Follow up SPECT)

27 SPECTolA] 248 F% ok S CT )
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Fig. 3. Location of each supratentorial SPECT lesion.
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IMPROVEMENT IN CLINICAL GRADE
Fig. 6. Correlation between amount of improvement in degree of
perfusion abnormality and improvement in clinical grade.
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