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Tc-99m ECD Brain SPECT in Patients with Traumatic Brain Injury:
Evaluating Distribution of Hypoperfusion and Assesment of Cognitive and
Behavioral Impairment in Relation to Thalamic Hypoperfusion
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Abstract

Purpose: We evaluated the distribution of hypoperfusion in patients with traumatic brain injury (TBI) and
the relationship of thalamic hypoperfusion to severity of cognitive and behavioral sequelae. Materials and
Methods: Tc-99m ECD SPECT and MRI were performed in 103 patients (M/F=81/22, mean age 34.7+
15.4 yrs) from 0.5 to 55 months (mean 10.3 months) after TBI. The patients were divided into three
groups showing no abnormalities (G1), focal (G2) and diffuse injury (G3) on MRI. Psychometric tests
assessed 11 cognitive or behavioral items. In all patients, we evaluated the distribution of hypoperfused
areas in SPECT, and in 57/103 patients, neuropsychological (NP) abnormalities in patients with thalamic
hypoperfusion were compared with those of patients without thalamic hypoperfusion. Results: The
perfusion deficits were most frequently located in the frontal lobe (G1, 42.3%: G2 34.5%: G3 33.3%),
temporal lobe (24~26%) thalami (21~22.4%), parietal and occipital iobe (<10%). Numbers of NP
abnormalities in the cases of cortical hypoperfusion with or without concomitant thalamic hypoperfusion
were following: the former 4.7+1.5 and the latter 3.2+1.4 in GI, 50+1.1 and 48+1.2 in G2, 6.8+1.8
and 6.3+1.1 in G3, respectively. This difference according to thalamic hypoperfusion was significant in
Gl (p=0.002), but was not significant in G2 or G3. Conclusion: SPECT in patients with TBI had
demonstrated hypoperfusion mostly involving the frontal, temporal and thalami. In normal group on MRI,
frontal hypoperfusion was more prominent than that of any other group, Furthermore in this group, SPECT
could predict severity of NP outcome by concomitant thalamic hypoperfusion with cerebral cortical
abnormalities. (Korean J Nucl Med 2000;34:445-55)
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L ™ frontal ¥ temporal ™ parietal ® occipital * basal ganglia * thalamus

Fig. 1. Hypoperfusion in T¢c-99m ECD SPECT was most frequently
located in the frontal, temporal and thalamic regions in all
groups. Frontal hypoperfusion was more prominent in group
1 than that of any other group.

Table 1. Sensitivity of MRI and SPECT in Normal, Focal and Diffuse Brain Injury by Findings of MRI

Number of lesions

Group Findings of MRI Number of patients
MRI SPECT
Gl Normal 40 0 80
G2 Focal Injury 26 72 127
Contusion 22)
Encephalomalacia (3
Countrecoup injury (Y]
G3 Diffuse injury 37 127 195
DAT* 37
DAL SDH' (7
DAL Meningitis (n
Total 103 199 402

* DAI, diffuse axonal injury.
" SDH, subdural hemorrhage.
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Fig. 2. A 41-year-old male had traumatic brain injury due to a traffic accident 6 months
before. MRI shows nonspecific findings but SPECT demonstrated focal hypoper-
fusion in the right frontal lobe and thalamus. This patient had neuropsychological
abnormalities of depressive mood, withdrawal behavior, and mild impairment of
memory, attention and calculation.
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Fig. 3. A 48-year-old male had traumatic brain injury 8 months before. MRI shows
encephalomalacia in the right frontal lobe. SPECT demonstrated perfusion defects
in the right frontal and temporal lobes with hypoperfusion in both thalami. This
patient had neuropsychological symptoms of depression, anxiety, regressive
behavior and moderate impairment of memory, abstract and calculation.

Fig. 4. A 19-year-old male had traumatic brain injury 7 months before. MRI shows
diffuse axonal injury in the gray-white matter junction and corpus callosum.
SPECT demonstrates diffuse hypoperfusion in the both frontal lobe and
occipital lobe with both thalami. This patient had depression, unstable
affect, impulsivity, regression, moderate impairment of memory, attention
and calculation.
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Table 2. Assessment of 11 Items of Cognitive and Behavioral Impairment according to Concomitant
Hypoperfusion of Cerebral Cortex with or without Thalamus on SPECT

SPECT
Group p-value
with TH* (No of patients) without TH (No of patients)
Gl 4.74+1.5 (17/57) 32+1.4 (13/57) 0.002
G2 5.0+1.1 (8/57) 4.8+1.2 (5/57) 0.389
G3 6.8+1.8 (11/57) 6.3+1.1 (3/57) 0.633

* TH, thalamic hypoperfusion.

Table 3. Comparisons of Variables Other Than Cognitive/Behavioral Abnormalities between Patients with TH
and without TH in Group 1

Variables with TH* (n=13) without TH (n=17) p-value
Age 354 (yr) 36.4 (yr) 0.6100
Sex M/F=9/4 M/F=14/3 0.3045
Education (N/E/M/H/U) " 1/1/2/5/4 1/5/4/4/3 0.2544
No of lesions on SPECT 26 34 0.8894
Periods of TBI' 11.3 (months) 11.9 (months) 0.9247

* TH, thalamic hypoperfusion.

T N, no education; E, elementary; M, middle school; H, high school; U, university.
i TBI, traumatic brain injury.
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