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To the Editor: Supporting the Editorial of P. Grammaticos et
al, in Hell J Nucl Med 2007; 10 (2): 74-76 we would like to
note the importance of single photon emission tomography
(SPET) as a diagnostic tool of nuclear medicine, often better
than other anatomical modalities. Anatomical imaging meth-
ods, especially computerized tomography (CT) and magnetic
resonance imaging (MRI) are helpful in the diagnosis of acute
traumatic brain injuries (ATBI) [1]; however they are not as ef-
ficient as SPET for the diagnosis of traumatic brain injury with
chronic symptoms (TBICS) [2, 3]. We have compared brain
perfusion SPET and CT or MRI findings in 92 patients with a
history of traumatic brain injury with chronic symptoms
(THICS) followed up for more than a year. Sixty-two of our
patients had a history of a mild brain disease (Group A) while
the remaining 30 cases had a history of moderate to severe
brain disease (Group B). The age of our patients ranged be-
tween 19-66 y, with mean age 40.55 ± 11.96 y. The mean
post-traumatic period was 1.22 ± 0.43 y. In order to compare
sensitivity between two of the imagining modalities, we con-
sidered possible brain locations of patients’ symptoms as fol-
lows: For personality disorders the frontal lobes [4]; for dizzi-
ness and vertigo the temporal lobes [5]; for disequilibrium, the
cerebellum [6]. 

These patients presented with various neurological signs
and symptoms especially due to hypofrontality and hypotem-
poralism. Brain perfusion SPET with technetium 99m-ethyl
cysteinate dimer (99mTc-ECD) and CT or MRI were obtained
in all patients with a maximal interval of one month between
the two last procedures. The brain was divided into ten areas
including five regions in each hemisphere. 

Our findings showed that brain perfusion SPET revealed
more lesions than CT and/or MRI (50% vs. 42.3%) out of a
total of 920 brain regions, P<0.05 (Table 1). In both groups
(A, B) more abnormal findings were seen in the SPET scan vs
the CT scan and/or MRI imaging. In 63 patients with both
MRI and CT tests, 22 (34.9%) and 27(42.85%) cases demon-
strated abnormal findings in CT and MRI respectively. The
SPET showed a significantly higher number of perfusion ab-
normalities in patients with personality disorders, dizziness
and vertigo and also disequilibrium compared with anatomical
imaging in patients with these symptoms (P<0.05; Table 2).

According to the present study, in a significant percentage
of patients with ATBI, additional information could be pro-
vided by SPET, and this may result in changes in their clinical
management. Also, SPET brain perfusion imaging in patients
with ATBI especially when having symptoms of hypofrontali-
ty and hypotemporalism, is more sensitive than anatomical
imaging in diagnosing TBICS.

Bibliography
1. Gowda N. K, Agrawal D, Bal C et al. Technetium -99m ethyl cysteinate

dimer brain single-photon emission CT in mild traumatic brain injury: a
prospective study. Am J Neuroradiol 2006; 27: 447-451. 

2. Gray BG, Ichise M, Chung DG et al. Technetium-99m-HMPAO SPECT
in the evaluation of patients with a remote history of traumatic brain in-
jury: a comparison with X-ray computed tomography. J Nucl Med 1992;
33: 52-58.

3. Audenaert K, Jansen HM, Otte A et al. Imaging of mild traumatic brain
injury using 57Co and 99mTc HMPAO SPECT as compared to other di-
agnostic procedures. Med Sci Monit 2003; 9: MT112-117.

4. Salloway SP. Diagnosis and treatment of patients with “frontal lobe” syn-
dromes. J Neuropsychiatry Clin Neurosci 1994; 6: 388-398.

5. Hoffer ME, Gottshall KR, Moore R et al. Characterizing and treating
dizziness after mild head trauma. Otol Neurootol 2004; 25: 135-138.

6. Ichise M, Chung DG, Wang P et al. Technetium-99m HMPAO SPECT,
CT and MRI in the evaluation of patients with chronic traumatic brain in-
jury: a correlation with neuropsychological performance. J Nucl Med
1994; 35: 217-226.

Majid Assadi, Mohammad Eftekhari, Ali Gholamrezanezhad

The Persian Golf Health Research Center, Bushehr University of Medical
Sciences, Emam Khomeini St., Bushehr 3631, Iran,
Tel: +987712541827,  Fax: +9877125418278,
E-mail: assadipoya@yahoo.com 

Published online: 19-11-2007 [

SPET brain scan with 99mTc-ECD and CT, MRI
in traumatic brain injury with chronic symptoms

Region SPET Anatomical imaging P value

Frontal right 15(16.3%) 7(7.6%) <0.001

left 11(11.9%) 6(6.5%) <0.001

Temporal right 15(16.3%) 10(9.2%) <0.001

left 21(22.8%) 10(9.2%) <0.001

Parietal right 14(15.2%) 12(13%) <0.001

left 17(18.4%) 11(11.9%) <0.001

Occipital right 8(8.6%) 2(2.1%) <0.001

left 5(5.4%) 4(4.3%) <0.001

Cerebellum right 7(7.6%) 5(5.4%) <0.001

left 3(3.2%) 1(1.08%) <0.001

Table 1. Comparison between proportional frequencies of
abnormal findings on anatomical imaging and SPET.

Symptoms Number Associated SPET Anatomical P value
of patients region imaging

Personality 57(61.9%) Frontal 22(38%) 13(22%) <0.001
disorders lobe

Vertigo 51(55.4%) Temporal 29(56%) 21(41%) <0.001
and dizziness lobe

disequilibrium 17(18.4%) Cerebellum 7(41%) 5(25%) 0.001

Table 2. Comparison of abnormal findings in patients with
personality disorders, vertigo and dizziness and disequilibri-
um, using SPET versus anatomical imaging modalities.


