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1. Introduction

The intravenously administered radiopharmaceutical crosses the intact blood-brain
barrier and is completely absorbed into the brain tissue via different routes. The regional
accumulation of the radiopharmaceutical is directly related to the regional blood flow.
Peak activity is reached within 2 min of i.v. injection. Suitable radiopharmaceuticals are
9mTe--HMPAO and *mTc-ECD. These compounds have a lipophilic character. Fixation in
the brain occurs through specific and non-specific binding and/or transformation into a
hydrophilic compound, which can no longer leave the cell. It is likely that binding occurs
both to neurons and glial cells. SPECT is essential for imaging. Planar images are not
useful except for the diagnosis of brain death.

2. Methodology

This guideline is based on available scientific literature on the subject, the previous
guideline (Aanbevelingen Nucleaire Geneeskunde 2007), international guidelines from
EANM and/or SNMMI if available and applicable to the Dutch situation.

3. Indications

Detection of cerebral ischaemia in the first 24 h.

Prognosis with regard to survival after stroke.

Focus localisation in complex partial epilepsy.

Differential diagnosis in dementia: Alzheimer’s, multi-infarct or fronto-temporal dementia.
Vasospasm after subarachnoid haemorrhage.

Detection of brain death.

Brain trauma.
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4. Relation to other diagnostic procedures
Ultrasound, diffusion-weighted MRI and/or MRA (angiography) also provide information on
cerebral vascularisation.

5. Medical information necessary for planning
a. Neurological history.

b. Recent CT and/or MRI investigation.

c.  Neuropsychological examination data.

d. EEG investigation.

6. Radiopharmaceutical :

Tracer: ®mTc-exametazime (HMPAOQ), ®mTc-ethyl cysteinate dimer (ECD)
Nuclide: Technetium-99m

Dosage: 500 MBq

Administration: Intravenous
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7. Radiation safety
See radiation dosimetry pag. 745

8. Patient preparation

Cerebral activity affects the regional blood flow. Environmental factors during the
injection, such as light and sound, should be standardised as much as possible.
Patient lies in a quiet and comfortable room.

Patient keeps eyes open but may not speak or read.

|.v. cannulation occurs well in advance of the administration of the radiopharmaceutical
No interaction with the patient is allowed before, during and for 5 min after
administration.

On the day of the investigation caffeine, alcohol and medication that influence cerebral
perfusion must be avoided.

Concurrent administration of sedatives influences the distribution of the
radiopharmaceutical. If sedation is necessary, administration should occur at least 5 min
after that of the radiopharmaceutical.

. Acquisition and processing

Patient:

Appropriate head restraint should be applied. Analogous to CT, slices are usually

made parallel to the canthomeatal line. Thus, the head should be positioned with the

cantomeatal line perpendicular to the axis of rotation of the gamma camera.

Gamma camera and computer

Energy: ®mTe-setting, 140 keV.

Window: 15-20%.

Collimator:  LEHR. The track around the head should be as small as possible. For
proper image formation, the rotation radius should be no greater than
20 cm.

Counting time: See computer.

Computer:  For computer reconstruction of SPECT see also the general section,
128x128 matrix, at least 60-64 acquisitions of 30 sec during one
rotation of 360°.

Recording can start 2 min after administration. However, acquisition up to 45 min

post injection has no influence on the quality of the images.

Processing of data: It is important to choose an appropriate filter that eliminates

noise on the one hand and on the other hand allows structures such as the basal

ganglia to remain visible. Attenuation correction should take place, with the exact
attenuation coefficient to be determined experimentally using a homogeneously filled
phantom for the relevant radionuclide.

Check whether the slices obtained are perpendicular to the coronal and the

transverse plane. If not, phantom images can easily arise.

Images of transverse, coronal and sagittal sections of approximately 1 cm thickness

are required. Coronal sections are particularly informative in the assessment of the

temporal lobes.
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10. Interpretation and pitfalls

a.

The head should be fixed in an appropriate restraint as a tilt of the head can cause
apparent perfusion defects especially of the temporal lobe.

Between 5 days and 3 weeks after a cerebrovascular accident, local hyperactivity

can be found at the site of initial perfusion deficiency. This corresponds with contrast
enhancement of the infarcted area on CT and is thought to be caused by permeability
of the blood brain barrier. As such it has no particular significance with regard to the
prognosis. After a few weeks, this area will once more show a defect. Thus, there is
potential masking of a perfusion defect during this phase.

Crossed and uncrossed diaschisis is a frequently occurring functional phenomenon.
Cortical infarction with contralateral hypoactivity in the cerebellum is often observed.
This phenomenon can be maintained for weeks to months. Infarction of the thalamus
can produce functional hypoactivity in the overlying cerebral cortex.

Tumours can produce very variable images. Meningiomas are often hyperactive.

A dilated ventricular system ( e.g. normal -pressure hydrocephalus ), in particular the
posterior horn can produce a pseudo - dementia image. In this case quantification of
regional activity usually produces normal values.

11. Report

a.

Mention the quality of the images. In practice this is strongly dependent on the
amount of activity in cerebrum. It may be useful to evaluate the raw data on the
contrast of brain versus facial and skull musculature.

Describe the uptake in the cerebellum, the brainstem, the basal nuclei, the frontal,
parietal, temporal and occipital cortex. Pay attention to asymmetry and less active
areas. Any perfusion defects should be described with regards to the arterial basin,
where possible (arteria cerebri media, anterior, posterior).

The quantitative data are stated and compared to reference values.
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