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Introduction 
Functional brain imaging with single-photon emission computer tomography (SPECT) plays a 
very important role as a powerful clinical and research tool in a wide range of  
neuropsychiatric disorders. The literature indicates that SPECT is a sensitive and useful tool 
for evaluating perfusion abnormalities, not only in cases of blunt brain trauma but also 
postconcussion syndrome (1) and whiplash (2). Minor injuries that leave brain tissues grossly 
intact may nonetheless cause perfusion abnormalities that can be seen on SPECT for extended 
periods, even if the patient never lost consciousness. Indeed, researchers have demonstrated 
that functional imaging may be more sensitive than MRI or CT for detecting the effects of 
mild to moderate brain injury (3,4) This sensitivity is important because patients with 
headaches, memory loss, concentration difficulties, dizziness, and emotional lability may be 
wrongly labeled as malingering if their EEG, CT, and MRI scans are normal after a brain 
injury.  

Brain SPECT imaging is a study that uses minute doses of isotopes bound to neurospecific 
pharmaceuticals to study regional cerebral blood flow (rCBF) and thus, indirectly, brain 
metabolic activity (5). Tc-99m labeled ECD is lipid soluble and cross the blood brain 
barrier into nerve cells, particularly grey matter. CT and MRI studies provide high 
resolution anatomic images whereas, nuclear medicine imaging provides functional 
imaging. Although some authors have argued that the value of SPECT is limited by poor 
resolution (6). The radiation exposure from SPECT has been cited as another reason to 
avoid its use, especially with children. However, according to the American Academy of 
Neurology, SPECT is a safe procedure (7). The average effective dose (per MBq) from 
one scan is 0.011 mSv. The Society of Nuclear Medicine currently lists the common 
indications for brain SPECT imaging as the evaluation of suspected brain trauma, 
evaluation of suspected dementia, localization of epileptic foci, and the detection and 
evaluation of cerebral vascular disease (8). 

SPECT studies can be displayed in a variety of different ways. Traditionally, the brain is 
examined in three different planes: horizontally (cut from top to bottom), coronally (cut from 
front to back), and sagittally (cut from side to side). A normal SPECT image reveals 
homogeneous and uniform tracer accumulation throughout the cerebral cortex, with the 
cerebellum being the area with the most intense activity. Other way is a three dimensional 



 

(3D) reconstruction images of the brain and comparing average brain activity to the hottest 
15% of activity. These images are helpful for picking up areas of overactivity.  A normal 3D 
active scan shows increased activity in the back of the brain (the cerebellum and visual or 
occipital cortex) and average activity everywhere else. This study looks directly at cerebral 
blood flow and indirectly at brain activity (or metabolism of the brain). A lot of authors 
describe clinical application of brain SPECT study regarding focal hypoperfusion 
abnormalities  and regional disturbances in cortex cerebri. The most often physicans  alerted 
that something is wrong when they see asymmetrical areas of activity, which ought to be 
symmetrical and see too little activity in a certain area. Lesser attention researcher give 
assessment of focal hyperprfusion disorders in cortex cerebri  that found particular application 
in estimation of epileptic focus.   

The aim of this study was assessment of ability apply of SPECT technique to determination of 
hyperactive areas of cortex cerebri. 

 
 
Materials and methods 
Analysis included 50 patients (mean aged 44 ± 5.8). Brain SPECT scaning was performed 
after 1 hour post the intravenous injection of 740 MBq of ethylcysteinate dimmer labeled 99m 
technetium (99mTc-ECD) (FAM, Lodz, Poland) with the use one-head gamma camera (X-
Ring, Mediso, Hungary) with a low-energy, ultra-high resolution collimator. Qualitative and 
quantitative analysis was performed using specialist software. Perfusion abnormalities were 
estimated with using an asymmetry index and semi-quantitatively  on the base of the cerebral 
index.  Additionaly, the active images are rendered by comparing average brain activity to the 
most active 15% (the back of the brain is normally the most active part of the brain), which 
allowed obtain map of brain activity. With this map, physicians have been able to identify 
certain patterns of brain activity with behavior disorders. 
 
 
 
Results 
In 20 cases normal biodistribution of the radiotracer was observed (hyperactive areas in 
cerebellum and occiput) (fig.1).  
 



 

Fig. 1 Normal biodistribution of the tracer. Images show increased activity in the back of the 
brain (the cerebellum and occipital cortex) and average activity everywhere else.  
 

 
 
 
 
In patients with psychiatric and neurological disturbances were visualized hyperactive areas in 
25 cases in temporal lobes, in 4 cases in parietal lobes and in 1 patient in frontal area and 
basal ganglia (fig. 2). 
 



 

Fig. 2 Abnormal distribution of the tracer. Images show overactivity in thalamus, frontal lobe 
and parietal lobe.  
 
 

 
 
Conclusions 
We should know that, a number of factors limit the wide-scale use of SPECT, including the 
sophistication of imaging equipment (single-head cameras are inferior to the newer multihead 
units) and the experience of the physicians interpreting the scans and utilizing the data. In 
many diseases physicians not know which areas of the patient's brain according disorders. 
Brain SPECT study can be a very useful tool to evaluation of hyperactive areas of cortex 
cerebri. This technique visualization of cortex cerebri complete standard analysis disorders of  
brain activity. Therefore, exist necessity creating professional software which ensures perform 
this assessment.   
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