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ABSTRACT

The prevalence of Autism Spectrum Disorders (ASD) has witnessed a
rapid increase globally, necessitating effective diagnostic tools for
comprehensive assessment. This case report presents a three-year-old male
child clinically identified with ASD, undergoing a brain perfusion scan
using single-photon  emission computed tomography (SPECT).
Hypoperfusion, characterized by multiple focal areas of decreased
radiotracer concentration, was observed in frontal lobes, left temporal lobe,
right parietal, right precuneus, and both hypothalami. The application of
the e-ZIS system indicated a severity of rCBF decrease in specific voxels.
This case underscores the utility of radionuclide brain SPECT imaging in
unveiling abnormal rCBF patterns in ASD patients. Establishing a
correlation between these abnormalities and symptom profiles could
enhance treatment strategies, incorporating innovative interventions and
specific medications tailored to the observed abnormalities.

Keywords: Autism, cerebral hypoperfusion, regional cerebral blood flow,
SPECT imaging

Bangladesh J. Nucl. Med. Vol. 27 No. 1 January 2024

DOI: https://doi.org/10.3329/bjnm.v27i1.71509

INTRODUCTION

In 1987, the American Psychiatric Association classified
autism as an early-onset and severe developmental
condition characterized by impairments in reciprocal
social interaction, deficiencies in verbal and nonverbal
language, and a restricted repertoire of activities and
(1). The
underlying this condition remain elusive. Current evidence

interests specific neurological pathways
suggests that autism is a neurodevelopmental disorder with
a genetic influence. Numerous studies propose that autism

arises from a spectrum of neurological abnormalities

affecting the brainstem, frontal, temporal, and parietal
cortices, as well as the limbic system, and potentially other
brain regions (2-4). Global epidemiological studies reveal
a significant rise in ASD prevalence, estimated at 1 in 150
children worldwide (5). A systematic review of research
found disparities in the prevalence of autism across South
Asia, ranging from 0.09% to 1.07% (6). Single Photon
Emission Computed Tomography (SPECT) of brain using
#“mTc-ECD emerges as a valuable tool, capable of
identifying impaired compensatory blood flow increase
during tasks in ASD patients (7, 8). The National Institute
of Nuclear Medicine and Allied Sciences (NINMAS),
equipped with specialized technology and expertise,
stands to enhance government initiatives for advancing
The
neuroimaging techniques can contribute significantly to

autism  diagnosis. integration of advanced
understanding and addressing the complexities of ASD.
The primary objective of our case presentation is to
identify the exact hypo perfused brain areas related to
autism behavior. If we discover a strong link, this
knowledge can assist physicians give better therapies.
These could include advanced treatments like hyperbaric
oxygen therapy, drugs like pregnenolone and cilostazol,
brain  stimulation and

therapies, personalized

rehabilitation.
CASE REPORT

A 3-year-old boy diagnosed with ASD according to
Diagnostic and Statistical Manual of Mental Disorders
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fifth edition (DSM-V) criteria, was referred from
Institute of Pediatric Neurodisorder & Autism (IPNA) to
NINMAS for a brain SPECT study. A proper briefing was
conducted with the guardian, and the consent form was
signed. Prior to the brain perfusion scan, the patient
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including a chest X-ray, blood pressure, hematological
profile, serum creatinine, and oxygen saturation. After
the anesthesiologist declared him fit for anesthesia, a
brain perfusion scan with *"Tc-ECD was performed in
accordance with established protocol (figure 1, 2).

underwent a comprehensive pre-anesthesia checkup,
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Figure 1: *™Tc-ECD Brain SPECT protocol flow chart for the diagnosis of autism spectrum disorder

Figure 2: A 3-year-old boy undergoing **"Tc-ECD Brain SPECT with dual head gamma camera.
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#mTe ECD Brain SPECT to evaluate ASD.

The collected DICOM data were subsequently examined
using the easy Z score imaging system (eZIS) program.
The analysis revealed multiple focal areas of reduced
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radiotracer concentration in regions including both
frontal lobes, the left temporal lobe, the right parietal
region and, the right precuneus (Figure 3).

Figure 3: *"Tc-ECD Brain SPECT image analyzed with eZIS program showing reduced radiotracer
concentration in regions including both frontal lobes, the left temporal lobe, the right parietal region and the

right precuneus.

DISCUSSION

Cerebral hypoperfusion, or inadequate blood flow in the
brain, affects several parts of the brain in patients with
ASD. This is an early and severe developmental disease
marked by deficiencies in verbal and nonverbal
languages, social skills, cognitive functioning, and
abnormal behavior repetition (DSM-V).

Individuals with ASD have hypoperfusion in their brains
when compared to normal healthy control brains using
Positron Emission Tomography (PET) or SPECT (3, 4).
Prefrontal, frontal, temporal, occipital, parietal cortices,
thalami, basal ganglia, cingulate cortex, caudate nucleus,
limbic system, including the hippocampus, putamen,

substantia nigra, cerebellum, and associative cortices are
usually affected. Furthermore, links between symptom
scores and hypoperfusion in the brains of patients with
ASD have been observed, implying that the more severe
the autism symptom pathology, the greater the cerebral
hypoperfusion or vascular illness in the brain (2, 4). In
this case report of a 3-year-old boy diagnosed with ASD,
eZIS analysis of brain SPECT revealed reduced
radiotracer concentration in frontal, temporal, parietal,
and precuneus regions.

Berna et al. (3) observed significant hypoperfusion in the
right posterior parietal cortex in three autistic children,
bilateral frontal cortex in two, bilateral parietal cortex in
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one, left parietal and temporal cortex in one, and right
parietal and temporal cortex in one among ten ASD
children. They also found regional cerebral perfusion
alterations in the frontal, temporal, and parietal cortices,
as well as the caudate nucleus, in autistic children and
their first-degree relatives. Furthermore, associations
between symptom scores and hypoperfusion in the brains
of individuals diagnosed with an ASD were discovered,
showing that the stronger the autism symptom pathology,
the more severe the cerebral hypoperfusion (5, 6, 7).

The results of this case study indicate that 99mTc-ECD
brain SPECT is a useful tool to locate perfusion
abnormalities, and that a decrease in rCBF in ASD is a
global event that corresponds to complex -clinical
symptoms. Application of SPECT with eZIS in ASD
cases is relatively novel, providing valuable insights into
specific brain areas associated with autism behavior.
Though this is a single case experience, our findings of
brain SPECT with eZIS are quite similar with other
literature findings (8-11). The findings contribute to
understanding of ASD complexities and support the use
of personalized therapies, making it valuable for
clinicians and researchers in the field.

CONCLUSION

The incorporation of sophisticated neuroimaging at
NINMAS  strengthens programs
contributes to the global effort to advance autism
diagnosis. This case report study found that 99mTc-ECD
brain SPECT can detect perfusion abnormality and
decreased rCBF in ASD is a global event associated with
complex clinical symptoms. It is a first-of-its-kind study

government and

in our country, allowing us to evaluate patients' long-term
responses to treatment. Furthermore, this work has the
potential to spur future research by encouraging
collaboration among experts in neurodevelopment,
nuclear imaging, clinical neurology, internal medicine,
and neuropsychiatry.
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