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Abstract

Purpose: We studied whether brain perfusion SPECT is useful in the psychiatric disability evaluation of
patients with chronic traumatic brain injury (TBI). Materials and Methods: Sixiy-nine patients (M:F=58:11,
age 39+14 years) who underwent Tc-99m HMPAO brain SPECT, brain MRI and neuropsychological (NP)
tests during hospitalization in psychiatric wards for the psychiatric disability evaluation were included; the
severity of injury was mild in 31, moderate in 17 and severe in 21. SPECT, MRI, NP tests were performed
6~61 months (mean 23 months) post-injury. Diagnostic accuracy of SPECT and MRI to show
hypoperfusion or abnormal signal intensity in patients with cognitive impairment represented by NP test
results were compared. Resulis: Forty-two patients were considered to have cognitive impairment on NP
tests and 27 not. Brain SPECT showed 71% sensitivity and 85% specificity, while brain MR! showed 62%
sensitivity and 93% specificity (p>0.05, McNemar test). SPECT found more cortical lesions and MRI was
superior in detecting white matter lesions. Sensitivity and specificity of 31 mild TBI patients were 45%, 90%
for SPECT and 27%, 100% for MRI (p>0.05, McNemar test). Among 41 patients with normal brain MRI,
SPECT showed 63% sensitivity (50% for mild TBI) and 88% specificity (85% for malingerers). Conclusion:
Brain SPECT has a supplementary role to neuropsychological tests in the psychiatric disability evaluation of
chronic TBI patients by detecting more cortical lesions than MRI. (Korean J Nucl Med 2002;36;232-43)
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Fig. 1. Anatomical templates of the brain showing thirty—four brain regions; seventeen regions
per each hemisphere.
SF: superior frontal, MF~: middle frontal, IF: inferior frontal, SM: superiormesiofrontal, AF:
anterior frontal, OF: orbitofrontal, C: central, SP: superior parietal, IP: inferior parietal. ST:
superior temporal, IT: inferior temporal, H: hippocampus, SO: superior occipital, |O:
inferior occipital, BG: basal ganglia, T: thalamus, CB: cerebellum
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Table 1. Classification of Patients Based on the Severity of Brain Injury

Group Criteria

Brief loss of consciousness < 30 minutes

Mild traumatic brain injury

Posttraumatic amnesia < 24 hours

Glasgow Coma Scale 13-15

Posttraumatic amnesia > 24 hours
Glasgow Coma Scale 9-12

Moderate traumatic brain injury

Severe traumatic brain injury

Glasgow Coma Scale < 8

Table 2. Neuropsycological (NP) Test Results of Mild, Moderate and Severe Traumatic Brain Injury (TBI)

Groups

Severity of brain injury

Cognitive impairment (%)

NP test results

Positive Negative
Mild TBI (n=31) 35 11 20 (12)
Moderate TBI (n=17) 65 11« 6 (2
Severe TBI (n=12) 95 20" 1 (1)

= Two patients were diagnosed as dementia caused by traumatic brain injury.
" Seven patients were diagnosed as dementia caused by traumatic brain injury.
The number in the parentheses represents the number of malingerers.

P<0.001 by Chi-square test.



Table 3. Number of Patients Showing Perfusion
Defect in Each Region of Anatomical Brain Template
on Tc-99m HMPAO Brain Perfusion SPECT

9] 43l

Right Left Sum (%)

Frontal lobe 87 (9
Superior frontal 5 5
Middle frontal 14 14
Inferior frontal 12 13
Superiormesiofrontal 0 0
Anterior frontal 7 8
Orbitofrontal 0 0
Central 4 5
Temporal lobe 57 (14)
Superior temporal 6 9
Inferior temporal 13 15
Hippocampus 5 9
Parietal lobe 23 ( 8
Superior parietal 5 6
Inferior parietal 7 5
Occipital lobe 0
Superior occipital 0] 0
Inferior occipital 0 0
Deep gray matter 3 (1)
Basal ganglia 0 0
Thalamus 0 3
Cerebellum 1 2 3(1
Total 79 94 173

The number in the parentheses represents the
percentage of the brain regions showing perfu-
sion defect.
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Table 4. The Number of Brain Regions Showing
Perfusion Defect on Tc-99m HMPAQO Brain Perfusion
SPECT per Patient according to the Severity of
Brain Injury and Neuropsycological Test Results

No. of perfusion defect
regions per patient

{mean=SD)

Severity of TBIx

Mild (n=31) 0.5%1.1

Moderate (n=17) 42+58

Severe (n=21) 4029
NP test resultst

Negative (n=12) 1140

Malingerers (n=15) 0.2+0.4

Positive (n=42) 3.7£39

SD:  standard devlation, TBI: traumatic brain
injury, NP: neuropsychological.

» P<0.001 by one-way ANOVA; p=0.02 between
mild and moderate group and p=0.001 between
mild and severe group by Bonferroni correction.
"' P=0.003 by one-way ANOVA among three
groups; p=0.004 between malingerers and NP
test positive group by Bonferroni correction.
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Fig. 2. A 19-year-old male patient experienced severe
traumatic brain injury due to motor vehicle
accident 13 months before. He was diagnosed
as mental retardation due to traumatic brain

injury according to neuropsychological test
results. Tc-99m HMPAQO brain SPECT image
(A) shows perfusion defect lesion in the left
anterior frontal lobe which is well correlated
with the corresponding lesion in brain MR
image (B).
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Fig. 3. A 37-year-old male patient experienced mo-
derate traumatic brain injury due to motor
vehicle accident 28 months before. On neuro-

psychological tests he had impairment of
short-term memory and attention. Brain MRI
image shows encephalomalacia and axonal
shearing injury of the corpus callosum. His
Tc-99m HMPAQO brain SPECT image was
normal (image not shown).

Table 5. Diagnostic Performance of Tc-99m HMPAO Brain Perfusion SPECT and Brain MR

Brain SPECT Brain MRI
Positive Negative Positive Negative
Cognitive impairment on NP iests (n=42) 30 12 26 16
No cognitive impairment on NP tests (n=27) 4 23 2 25

Diagnostic performance

Sensitivity 71%
Specificity 85%
Accuracy 77%

Sensitivity 62%
Specificity 93%
Accuracy 74%

P=0.19 by McNemar test.
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Fig. 4. A 11-year-old male patient experienced mild
fraumatic brain injury due to motor vehicle
accident 17 months before. On neuropsycho-
logical tests he had impairment of visuo—
motor coordination and attention and he also
had psychomotor retardation. Tc-99m HMPAO
brain SPECT image shows perfusion defect
in the left central frontal lobe (A), the right
inferior temporal lobe and the hippocampus
(B). His brain MRI image was normal (image
not shown).
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Fig. 5. A 40-year-old male patient experienced
severe traumatic brain injury due to motor
vehicle accident 38 months before. He was
diagnosed as dementia due to traumatic
brain injury according to neuropsychological
test resuits. Tc-99m HMPAQO brain SPECT
image shows multiple perfusion defects in
both cerebral cortices and the left thalamus.
His brain MRI image showed diffuse brain
atrophy (image not shown).
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