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Nuclear Medicine Imaging in Pediatric Neurology

Pediatrik Nérolojide Nikleer Tip Gériintileme
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Abstract

Nuclear medicine imaging can provide important complementary information in the management of pediatric patients with
neurological diseases. Pressurgical localization of the epileptogenic focus in medically refractory epilepsy patients is the most
common indication for nuclear medicine imaging in pediatric neurology. In patients with temporal lobe epilepsy, nuclear
medicine imaging is particularly useful when magnetic resonance imaging findings are normal or its findings are discordant
with electroencephalogram findings. In pediatric patients with brain tumors, nuclear medicine imaging can be dlinically helpful
in the diagnosis, directing biopsy, planning therapy, differentiating tumor recurrence from post-treatment sequelae, and
assessment of response to therapy. Among other neurological diseases in which nuclear medicine has proved to be useful are
patients with head trauma, inflammatory-infectious diseases and hypoxicischemic encephalopathy.
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Oz

Nukleer tip géruintileme norolojik hastaligi olan cocuklarin klinik yonetimine sagladigi énemli bilgiler ile katki yapmaktadir.
Medikal tedaviye direncli epilepsi hastalarinda cerrahi tedavi 6ncesinde epileptojenik odagin belirlenmesi pediyatrik nérolojide
nikleer tip gorintilemenin en sik endikasyonudur. Temporal lob epilepsisinde niikleer tip goriintlleme 6zellikle manyetik
rezonans gorintileme bulgular normal oldugunda veya bulgular elektroensefalografi bulgulari ile uyumsuz oldugunda
yararlidir. Beyin timori tanili pediyatrik hastalarda ntkleer tip gériintileme tanida, biyopsi yerinin belirlenmesinde, tedavinin
planlanmasinda, rezidi/rekirren timér ile tedaviye bagl degisikliklerin ayirici tanisinda ve tedaviye yanitin degerlendirilmesinde
kullanilir. Nkleer tip goriinttlemenin yararli oldugu gosterilen diger nérolojik hastaliklar arasinda kafa travmasi, enflamatuvar-
enfeksiy6z hastaliklar ve hipoksik-iskemik ensefalopati yer alir.

Anahtar kelimeler: Tek foton emisyonlu bilgisayarli tomografi, pozitron emisyon tomografi, néroloji, epilepsi, beyin
neoplazileri, T-99m HMPAQ, F-18 FDG

description of nuclear medicine imaging methods will be
provided.

Introduction

Nuclear medicine offers noninvasive imaging methods,
namely single-photon emission computed tomography
(SPECT) and positron emission tomography (PET) to
study functional changes associated with neurological
disorders (1). The most common indication for nuclear

Methodological Issues

Brain  Single-Photon  Emission = Computed

medicine imaging in the pediatric population is epilepsy.
That is why; nuclear medicine imaging in epilepsy is
covered in more detail in this review article, while other
indications are briefly mentioned. Additionally, a general

Tomography
SPECT is the specific technique used to acquire the

three-dimensional distribution of a radiopharmaceutical
using a gamma camera. Regional cerebral perfusion
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can be measured by using technetium-99m (Tc-99m)
labeled compounds such as ethyl cysteine dimer (ECD)
and hexamethyl propylene amine oxime (HMPAO).
These agents cross the blood-brain barrier due to their
lipophilic character, and are retained within the brain by
their conversion into hydrophilic compounds proportional
to regional cerebral blood flow. Their extraction from
plasma to brain occurs rapidly within 1-2 minutes and
this initial tracer uptake remains almost unchanged for
several hours that allow acquisition of a constant image of
regional cerebral blood flow at the time of tracer injection.
However, there are several differences between these two
radiopharmaceuticals in respect to in vitro stability, uptake
mechanism, cerebral distribution and dosimetry. When
epilepsy is considered, the most important of these factors
is the in vitro stability that is 30 min after reconstitution
for unstabilized Tc-99m-HMPAQ, 4 h for stabilized Tc-99m-
HMPAOQ, and 6 h for Tc-99m-ECD (2,3). The chemical stability
of Tc-99m-ECD has led to an increased use of this agent in
ictal brain SPECT imaging in epilepsy (3,4). In addition to
cerebral perfusion tracers, other radiopharmaceuticals can
also be used for SPECT imaging of neurotransmission and
amino acid metabolism. The most commonly used of such
agents are iodine (1)-123-labelled B-CIT and FP-CIT that bind
with high affinity to the dopamine transporter (5) located
in the membrane of the presynaptic nigrostriatal nerve
terminals, |-123-labelled IBZM and epidepride for imaging
D2-like dopaminergic receptors, and |-123-labelled lodo-a-
methyl-L-tyrosine (IMT) for imaging brain tumors (6,7).

Brain Positron Emission Tomography

Glucose metabolism provides the major energy supply
required for brain function, therefore is highly correlated
with neuronal activity. Pathophysiologic changes in
neuronal activity in disease states cause changesin glucose
metabolism that can be detected via the radiolabelled
glucose analogue fluorine-18 fluorodeoxyglucose (F-18
FDG), which is currently the most commonly used tracer
for brain PET imaging. The most common indications
for brain F-18 FDG PET imaging include preoperative
evaluation of partial epilepsy patients to identify the
functional deficit zone, early diagnosis and differential
diagnosis of dementing disorders, differential diagnosis
of cerebral tumors, and detection of viable tumor
tissue following therapy (8). There are numerous PET
radiotracers for other brain functions due to their better
radiolabeling properties such as carbon-11, nitrogen-13,
and oxygen-15 (9). However, their use in childhood
neurological disorders are limited and beyond the scope
of this review article.

Patient Preparation and Acquisition

Since brain perfusion and metabolism are coupled
with neuronal function, radiotracer injection should
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be done in a controlled environment to keep neuronal
activation at a minimum. Patients should be positioned
comfortably in a quiet, dimly lit room, with an intravenous
line inserted at least 10 min before administration of the
radiotracer. Patients should be instructed not to speak,
read or be active otherwise at the time of injection and
during the uptake phase, which is at least 20 min for F-18
FDG (8). Medications known to affect brain perfusion and
metabolism should be withheld before imaging, if there is
no clinical contraindication. In the evaluation of epilepsy,
continuous video-electroencephalogram (EEG) monitoring
starting (ideally) 2 h before injection and continuing during
the uptake phase is recommended in order to relate the
injection time exactly to the time point of behavioral and
electrical seizure onset for accurate image interpretation.
For the ictal perfusion SPECT study, the tracer should be
injected as soon as possible after the onset of seizure.
Therefore, the radiopharmaceutical should be prepared
and stored in the epilepsy monitoring unit to ensure the
quickest possible injection time. The patient should be
supervised continuously during the scanning procedure.
If sedation is required in uncooperative patients, it should
be given after completion of the radiotracer uptake,
preferably only a few minutes before starting data
acquisition.

Interpretation of Images

The interpretation of brain perfusion and metabolism
data essentially depends on visual assessment of images.
When comparing two different brain datasets of a patient,
such as ictal and interictal studies, it is important to
normalize the counts in each dataset using a reference
region (Figure 1). Although it is not accepted as the
standard for all conditions, the cerebellum is generally
used as a reference for this normalization (2). Additional
quantitative analytic methods are commonly used and
have been shown to improve results of visual assessment
(10,11,12,13). Image subtraction is usually applied for the
comparative analysis of two brain imaging datasets of the
same patient acquired in two different conditions. In this
analysis, a baseline study is subtracted from an activation
study after spatial and count normalization of the images.
Subtraction ictal SPECT co-registered to magnetic resonance
imaging (MRI) called SISCOM is the most frequently
used subtraction analysis technique that is considered as
the gold standard for quantitative assessment in ictal/
interictal analysis of epilepsy patients. It enhances the
sensitivity and spatial accuracy of ictal SPECT and enables
correlation of findings of functional imaging to structural
imaging  (14,15,16,17,18,19,20).  Other quantitative
methods include 3-D surface projection algorithms, which
are useful in detection of cortical disease and voxel-based
statistical parametric mapping (SPM) (12,21,22,23). Using
an institutional control group, SPM analysis could be used
to both lateralize and localize the epileptogenic seizure foci
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on interictal F-18 FDG PET studies and increase confidence
levels for the interpretation of images by the observers with
different experience levels. In general, these methods allow
objective analysis of individual patient data as compared
to a normal database. Global and regional brain perfusion
and metabolism display an age-dependent variation parallel
to the ongoing brain maturation during childhood that
persists until 16-18 years of age (24,25). Regionally, brain
perfusion and glucose metabolism is highest in primary
sensory and motor cortex, cingulate cortex, thalamus, brain
stem, cerebellar vermis, and hippocampal region in the
newborn (Figure 2A, 2B). Glucose metabolism increases
in the parietal, temporal, and primary visual cortex, basal
ganglia and cerebellar hemispheres by 2 to 3 months of
age, and in the frontal cortex by 6 and 12 months of age.
Glucose metabolism becomes similar to that of young
adults by 1 year of age. It is necessary to take these age-
dependent changes in brain perfusion and metabolism into
consideration during the evaluation process.

Nuclear Medicine Imaging in Pediatric Epilepsy

Epilepsy is the most common indication for nuclear
medicine studies among pediatric neurological diseases.
Approximately 20-30% of patients with epilepsy have
intractable or refractory disease that can be treated with

surgery (26,27). A patient’s eligibility for surgery is decided
on after a comprehensive assessment that includes
clinical history and examination, MRI, EEG, SPECT and PET
studies, and if necessary, invasive EEG monitoring. The
major aim of this pre-surgical assessment is localization
of the epileptogenic focus, since the success of surgery
depends on the accurate recognition and resection of
this region. Epilepsy is characterized by the presence and
propagation of abnormal neural activity. The rationale for
nuclear medicine imaging in epilepsy is to visualize this
abnormal activity. As the uptake and trapping of regional
cerebral blood flow tracers within the brain is rapid, the
SPECT image represents the regional cerebral blood flow
during the seizure, although the image is acquired after
the seizure. The epileptogenic focus during a seizure
shows a focal area of significantly increased perfusion.
The critical issue about an ictal SPECT scan is the timing
of tracer injection. If the injection can be done promptly
at the beginning of a seizure, the probability of visualizing
an epileptogenic focus would increase. If the injection is
delayed, the probability of localizing the epileptogenic
focus would decrease due to seizure propagation (27).
Since cerebral perfusion and metabolism are coupled
during a seizure, ictally, both the regional cerebral perfusion
and metabolism are increased. However, brain F-18

Figure 1. Interictal (A) and ictal (B) Tc-99m hexamethyl propylene amine
oxime brain perfusion single-photon emission computed tomography (SPECT)
studies of a 7-year-old female with absence seizures. Electroencephalogram
showed bilateral synchronous symmetrical epileptic activity and the magnetic
resonance imaging was normal. Ictal SPECT showed global increase in
cerebral perfusion relative to the interictal examination. Counts in each scan
were normalized to their cerebellum that were set equal between the two
scans so that the global increase in cerebral perfusion could be detected

Figure 2. Interictal (A) and ictal (B) Tc-99m hexamethyl propylene amine
oxime brain perfusion single-photon emission computed tomography
(SPECT) studies of a 12-d-old infant with intractable seizures. The interictal
SPECT showed an area of hypoperfusion in the left temporal cortex,
whereas the ictal SPECT revealed prominent hyperperfusion in the same
area. Additionally, in the interictal brain perfusion SPECT, higher tracer
uptake in the primary sensorimotor cortex, thalamus, and cerebellum was
observed that is typical for the neonatal period (24,25)
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FDG PET is not considered as a suitable method for ictal
imaging due to its longer uptake time and poor temporal
resolution. Due to the rapidness of tracer uptake, brain
perfusion SPECT is the preferred method for ictal imaging.
A successful tracer injection early in the beginning of a
seizure gives the best result with respect to localization of
the ictal onset zone. A delayed injection during the seizure
may show areas with increased tracer uptake related to
the spread of electrical discharge from seizure propagation
and may fail to localize the epileptogenic focus. Interictal
studies are based on the observation that regional cerebral
perfusion and metabolism are reduced at the epileptogenic
focus during the interictal period. However, the findings
of an interictal F-18 FDG PET scan may be confusing if
the patient has a seizure close to the time of tracer
injection. Therefore, EEG monitoring is recommended
to trace possible clinical or subclinical seizures that may
occur during the F-18 FDG uptake period. According to
semiology, seizures are classified into generalized and
partial seizures. Partial seizures are also separated into
complex partial and simple partial seizures according to
whether they are associated with loss of consciousness
and awareness or not. In patients with primary generalized
epilepsy, such as absence and pure photosensitive epilepsy
syndromes, a global increase in brain perfusion during
the ictal study is generally observed (28,29). The interictal
studies in these patients showed frontal hypoperfusion
that suggests an altered frontal lobe function in patients
with childhood absence and pure photosensitive epilepsy
syndromes. Although functional imaging findings may
provide the understanding of pathophysiologic changes
in primary generalized epilepsy, patients with complex
partial seizures are the ones who would benefit most from
functional imaging.

Epilepsy patients with normal MRI findings (non-
lesional epilepsy) can benefit from nuclear medicine

imaging (20,30,31,32,33). In our institutional database of
141 temporal lobe epilepsy (TLE) patients who underwent
surgery, PET was able to lateralize the epileptogenic zone
in all of the non-lesional TLE patients (n=24) (Figure 3)
(34). At follow-up after surgery, seizure control (Engel I)
was achieved in 19 of these 24 patients and the outcome
was similar to patients with mesial temporal sclerosis on
MRI. Nuclear medicine can also help in lateralizing or
localizing the epileptogenic focus when the findings of
MRI are discordant with EEG and seizure semiology (31).
In that case, if a possible epileptogenic focus was detected
on SPECT and/or PET, further evaluation with invasive EEG
monitoring would be necessary for surgical planning. The
abnormality detected on SPECT and/or F-18 FDG PET can
be used as a guide for placement of electrodes for invasive
EEG monitoring. Nuclear medicine imaging can also help
to localize the epileptogenic focus in case of multiple
structural abnormalities on MRI by indicating which one
of the lesions may be the epileptogenic focus (35). In the
presence of concordant findings on clinical evaluation,
EEG recordings and MRI, nuclear medicine imaging is not
indicated.

Temporal Lobe Epilepsy

In pediatric TLE, the most common underlying
pathologies are mesial temporal sclerosis, focal cortical
dysplasia and developmental tumors (36). The usual
interictal F-18 FDG PET finding in TLE is ipsilateral temporal
hypometabolism that is observed in 85% of cases (Figure 4)
(26,33). In lesional epilepsy, the extent of hypometabolism is
generally greater than the structural lesion (37). Additional
regions with milder hypometabolism may also be observed
in the entire ipsilateral temporal lobe, extratemporal regions
such as ipsilateral frontal and parietal lobes, thalamus,
basal ganglia, and the contralateral temporal lobe. This
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Figure 3. Coronal magnetic resonance imaging (MRI) view (A) and interictal fluorine-18 fluorodeoxyglucose (F-18 FDG) positron emission tomography (PET)
study (B) of a 27 year old male patient with intractable complex partial seizures. The electroencephalogram recordings of the patient displayed bilateral
temporal lobe abnormalities, while the MRI was normal (nonlesional temporal lobe epilepsy). Interictal F-18 FDG PET study showed hypometabolism on the
right temporal lobe. At the postoperative (right anterior temporal lobectomy) follow up, the patient was seizure free (Engel | outcome)
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wide area of hypometabolism is believed to represent the
epileptogenic network involved in seizure spread. Glucose
metabolism in these remote areas shows normalization
following surgery that may be due to the release of
metabolic inhibition by the intercortical pathways (27,38).
Patients with bilateral temporal lobe hypometabolism
have a worse prognosis for seizure remission after surgery
in comparison to patients with unilateral temporal lobe
hypometabolism (30,39). Additionally, in patients with
unilateral temporal lobe hypometabolism, the probability of
becoming seizure-free was higher for patients with mesial
temporal hypometabolism than patients with neocortical
temporal lobe hypometabolism (40). The lateralizing and
localizing information on interictal F-18 FDG PET in patients
with non-lesional TLE can be used as a guide in placing
subdural electrodes for invasive EEG monitoring. It has
been shown that PET-positive non-lesional TLE patients had
excellent post-surgical outcomes after anterior temporal
lobectomy, similar to the outcome in patients with mesial
temporal sclerosis, even if they did not undergo invasive
EEG monitoring (32). Ictal perfusion SPECT study has a high
(97%) sensitivity in the localization of the epileptogenic
focus in patients with TLE (41). In the ictal perfusion study,
TLE patients with a lesion in the mesial temporal lobe show
areas of hyperperfusion involving the ipsilateral mesial and
lateral temporal regions (27,42). However, the timing of
tracer injection is relevant to the area of hyperperfusion.
In mesial TLE, an injection of tracer within 15 seconds
from the seizure onset would show hyperperfusion of
the temporal lobe with accompanying hypoperfusion of
the surrounding structures like ipsilateral orbital cortex
and ipsilateral frontal lobe (43). A slightly delayed or peri-
ictal injection would show hyperperfusion in the ipsilateral

lateral temporal cortex, orbital cortex, basal ganglia, motor
cortex. Bilateral temporal cortical or generalized increased
tracer uptake may also be observed which are features
related to the spread of the seizure (27).

Extratemporal Lobe Epilepsy

The localization of the epileptogenic focus in patients
with intractable extratemporal lobe epilepsy (ETLE)
generally requires more extensive noninvasive and
invasive EEG monitoring. The main role of functional
imaging with radioisotopes in lesional or non-lesional ETLE
is to guide the surgeon in placing the subdural electrodes
for invasive EEG monitoring. However, the sensitivity of
interictal F-18 FDG PET in detecting the epileptogenic
focus in ETLE is not as high as in patients with TLE
(30,44). For example, the sensitivity of F-18 FDG PET in
frontal lobe epilepsy for localizing the epileptogenic zone
was reported to be in the range of 44% to 74% (44,45).
The hypometabolic area on F-18 FDG PET generally
extends beyond the primary epileptogenic region and
patients with chronic partial epilepsy show larger areas
of hypometabolism when compared with patients with a
new onset partial epilepsy (46). Therefore, F-18 FDG PET
is useful for the general localization and lateralization of
an epileptogenic focus (Figure 5). The usefulness of ictal
SPECT in ETLE is to confirm the epileptogenicity of the
structural lesion visible on MRI, and to decide on the area
to place subdural electrodes for invasive EEG monitoring
in non-lesional patients. However, a limiting factor for ictal
SPECT scanning in ETLE is the short duration of seizures.
A late tracer injection may show the spread of the seizure
rather than the epileptogenic focus. Ictal SPECT is not
helpful in secondary generalized seizures because these

Figure 4. Interictal fluorine-18 fluorodeoxyglucose positron emission tomography study of a temporal lobe epilepsy patient with complex partial and
secondary generalized tonic-clonic seizures. The axial views (A) show right mesial and lateral neocortical hypometabolism visually that was also evident on
the quantitative analysis by statistical parametric mapping (B) that showed significantly reduced metabolism on the right temporal lobe

SPM: Statistical parametric mapping
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demonstrate multiple areas of hyperperfusion. In a study
which included 117 patients with neocortical epilepsy, the
success rates of MRI, PET and ictal SPECT in localization of
the epileptogenic focus were reported as 60%, 78%, and
70%, respectively (47).

Nuclear Medicine Imaging in Brain Tumors

Brain tumors are the most common solid tumors in
childhood. The management of a child with a brain tumor
depends on both the histological features of the tumor
and its location within the nervous system. Although
surgery is the mainstay of therapy in primary brain tumors,
centrally localized tumors can rarely be totally resected
and additional chemoradiotherapy is usually required.
MRI is generally used to monitor the effects of treatment
on the tumor and to detect recurrence. However, MRI is
impaired by changes in brain tissue related to surgery and
chemoradiotherapy that may cause false positive contrast
enhancement. PET and SPECT imagings are suggested for
monitoring treatment effects and detecting recurrence
(Figure 6). When quantitatively evaluated, the change in
F-18 FDG uptake may provide an early and sensitive marker
of the effect of chemoradiotherapy (48). F-18 FDG PET can
also be useful in differentiating a recurrent tumor from
post-treatment changes in children with different brain
tumors (49).

F-18 FDG is the most commonly used PET tracer for
metabolic studies of brain tumors. It can be used as a
diagnostic tool since malignant tumors have a higher F-18
FDG uptake and benign tumors have a lower F-18 FDG
uptake than normal brain tissue. Additionally, F-18 FDG PET
can be used as a tool to improve the quality of brain tumor

biopsies by metabolically showing the most active part of
the tumor (50). Although F-18 FDG uptake is positively
correlated with tumor grade in childhood brain tumors, an
overlap between high-grade and low-grade tumors exists
that decreases the specificity of F-18 FDG PET imaging in
grading the malignancy (51,52). Semi-quantitative analytic
methods that are simpler and not requiring blood sampling
are preferred in routine clinical F-18 FDG PET evaluation
of brain tumors. Standardized uptake value (SUV) which
is defined as the radioactivity in tissue divided by the
injected dose multiplied by a patient-specific parameter
(body weight, body surface, or lean body mass) is the
most commonly used semi-quantitative index in oncologic
PET studies. However, SUV was not shown to be useful in
grading childhood brain tumors (52), and currently there
is no consensus on the optimal quantitative method for
brain tumor evaluation with F-18 FDG PET. Determining
the ratio of metabolic activity in the tumor to that in the
normal structures, such as the contralateral white matter
or cortex, the cerebellum or the whole brain, have been
used as a means of assessing tumor uptake of F-18 FDG
(1,8,50,51,52). Due to the physiological F-18 FDG uptake
in normal gray matter, which makes interpretation of F-18
FDG PET studies difficult, other tracers with a greater tumor
to background ratio were also investigated as alternative
methods in grading malignancy and delineation of tumor
extent with SPECT and PET. The radiolabelled amino acids
I-123-IMT, C-11-methionine, F-18-fluoroethyltyrosine, F-18-
dihydroxyphenylalanine; the phospholipid precursors
C-11-choline and F-18-fluorocholine and the thymidine
nucleoside analog F-18-fluorothymidine have been
shown to be useful in detecting recurrent or residual
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Figure 5. Interictal fluorine-18 fluorodeoxyglucose positron emission tomography study of a patient with epilepsy with cortical dysplasia detected on
magnetic resonance imaging in the left frontal and occipital lobes. The axial views (A) show left frontal and occipital cortical hypometabolism visually that
were also evident on the quantitative analysis by statistical parametric mapping (B)

SPM: Statistical parametric mapping
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gliomas when MRI findings were ambiguous as well as
in planning and monitoring of therapy (5,9,33,49,50,
52,53,54,55,56,57). Other tracers commonly used in
imaging pediatric brain tumors are thallium-201 and Tc-
99m-methoxyisobutylisonitrile. Both radiotracers showed

Figure 6. Fluorine-18 fluorodeoxyglucose positron emission tomography/
computed tomography (F-18 FDG PET/CT) study of a patient with suspected
recurrent astrocytoma of the left frontal lobe. The axial CT, PET and fused
PET/CT slices show focal increased F-18 FDG uptake in the recurrent lesion
with peripheral cortical hypometabolism due to cerebral edema that is
evident on the CT image

negligible uptake by the normal brain. Their uptake has
been shown to be greater in tumor cells than in normal
connective tissue or inflammatory cells, and it is negligible
in areas of necrosis (58,59), therefore they can be used
in the differentiation of radiation necrosis from recurrent
disease, when the MRI is equivocal.

Nuclear Medicine Imaging in Other Indications

Pediatric brain injury is among the most common
causes of death or permanent disability in children. Brain
injury can result in various neuropathological changes
that affect cerebral blood flow and metabolism; that is
why functional neuroimaging may show changes that
occur in response to neurologic damage even in regions
that appear structurally normal on CT or MRI and provide
a more accurate diagnosis of neurologic damage and
clinical outcome, especially when there is no clear-cut
relationship between the anatomic and clinical findings
(60,61,62,63,64,65). Regional cerebral perfusion
abnormalities on Tc-99m-HMPAO SPECT were shown
to be associated with early anterograde amnesia after
mild head trauma in patients with normal CT (60). The
brain lesions detected on SPECT scans in the early post-
traumatic period may lead to brain atrophy (63). Tc-99m-
HMPAO SPECT was found to be a more sensitive method
than CT, EEG or MRI for detecting neural lesions and
assessing the extent of brain lesion during the chronic
stage of pediatric brain injury (64,65,66). The period of
metabolic reduction seen on F-18 FDG PET imaging after
mild and severe traumatic brain injury generally persists
for several weeks (60). However, studies regarding
the correlation between neuropsychological deficits

Figure 7. Interictal brain fluorine-18 fluorodeoxyglucose positron emission tomography/computed tomography of a patient with Rasmussen’s syndrome
showed extensive hypometabolism in the left cerebral hemisphere involving the ipsilateral basal ganglion and the thalamic nucleus (A). On the ictal Tc-99m
hexamethyl propylene amine oxime perfusion single-photon emission computed tomography diffuse increased perfusion in the corresponding regions was

observed indicating the distribution of seizure activity (B)
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and regional metabolic abnormalities have reported
inconsistent results (61,67).

Rasmussen’s encephalitis, which is a childhood disease
of unknown etiology and presenting with resistant epilepsy,
progressive hemiparesis and cognitive disorders, is among
the most commonly investigated inflammatory neurological
diseases in children by SPECT and PET. Typically only one
hemisphere is affected in Rasmussen’s encephalitis and
cortical atrophy develops in the affected hemisphere
(Figure 7). Brain SPECT and PET findings may be useful
in the diagnosis and surgical treatment of Rasmussen’s
encephalitis by determination of affected cortical sites that
display decreased perfusion and metabolism (68,69).

In  newborn  patients  with  hypoxic-ischemic
encephalopathy, brain perfusion SPECT and F-18 FDG
PET scan findings have been compared with neuro-
developmental outcomes (70,71,72). Studies in term
newborns with hypoxic-ischemic encephalopathy have
shown that brain perfusion SPECT and F-18 FDG PET
findings during the subacute period after perinatal asphyxia
correlated with the severity of encephalopathy and short-
term clinical outcome (70,71). The most common finding in
cerebral blood flow studies was the relative hypoperfusion
of the parasagittal regions (72). Additionally, striatal D2
receptor density was shown to be inversely correlated
with the severity of injury in infants with hypoxic-ischemic
encephalopathy, and higher D2 receptor density was found
in infants who recovered without neurologic deficits (73).

Conclusion

Nuclear medicine methods can contribute to the
management of pediatric patients with neurological
diseases. Previous studies have demonstrated that nuclear
medicine imaging provided complementary information
in pre-surgical localization of the epileptogenic focus in
medically refractory epilepsy patients as well as in diagnosis
and surveillance of patients with brain tumors. Other
indications of nuclear medicine in pediatric neurology are
the evaluation of patients with head trauma, inflammatory-
infectious central nervous system diseases, and hypoxic-
ischemic encephalopathy. Although brain perfusion and
metabolism are the most commonly studied functions,
several other more specific tracers exist for assessment of
various neuronal functions.
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