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PET stands for positron emission tomography.

Positron Emission Tomography is an imaging technigue which usessmall amounts of
radiolabeled biologically active compounds to help in the diagnosis of disease.

PET scanner is used to produce an image showing the distributionof the tracer in the
body.
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Oncology

® Rolein lesion detection, lesion characterization, staging of malighantlesions
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* assessment of the therapeutic response..Asadall 4laiuy) ands o

Brain

® PET Study the brain's blood flow and metabolic activity. It aid indiscovery of nervous
system problems, such as Alzheimer's disease, Parkinson's disease etc. (s aall (3825 4 4
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Heart

® PET can help find damaged heart tissue especially after a heartattack and can help
choose the best treatment such as coronarybypass heart surgery for a person with
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PRINCIPLE OF PETSCAN

+ Positron Emission occurs when the \“u
isotope decays and a proton decays ;) Y Twoanparalll 1 el
to a Neutron, a Positron and a M photons profuced
Neutrino. dsea L oyiss el e, ) .
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» After traveling a short distance (3-
5mm), the positron emitted
encounters an electron from the

surrounding environment is s
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» The two particles combine and
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annihilate" each other, resulting in PP
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the emission of two gamma rays in postron and
opposite directions of 0.511 MeV eutrino eited
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Image Acquisition
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As positron annihilation occurs, the detector detects the isotope's location and
concentration.The resultant light photons are converted to electrical signals that
are registeredby the system electronics almost instantly.The reconstruction
software then takes the coincidence events measured at allangular and linear
positions to reconstruct an image Uil a8 ga CRGLSH CAEISH (9 s 5 gl Bl Cuasy Ladie
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ADVANTAGES
1. Uniquely shows the chemical 1.
functioning of organs and tissues JSd e N )
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2. Detect functional changes

3.  Study metabolic functions- may bean
alternative to biopsy. (1550 48 — i) Caills gl) 4 o
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4. Distinguish between benign and
malignant tumors- reducing unnecessary
surgeries due to misdiagnosis /¥ G el
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5. Determine the spread of disease(cancer)
and

function of the heart. = el JLES) gaa aad
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6. Diagnose early stages of neurological
illness, e.g. Epilepsy,Alzheimer's

disease. uaall (s 5 Sual) Jal jall pasdds
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DISADVANTAGES

lonizing radiationdisal) cile lady) A

Radioactive compound is
short lived.. !l juad adial) S salf

Radioisotope must be
produced in a laboratory
near the PET
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A Single Photon Emission Computed

Tomography (SPECT) scan is a type of nuclear
imaging test that shows how blood flows to
tissues and organs, which means it uses a
radioactive substance and a special
camera(gamma camera) to create 3-D
pictures. 0552 Gladly s gaal) akalal) el
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WHAT I§ SPECT?

SINGLE Unlike PET, whichusesdalaliion
photons for image creation,
PHOTON SPECT uses single photons.

EMISSION = emission imaging
(NOT Transmission imaging like X-ray
or Reflection-based imaging like Ultrasound)

COMPUTED = uses algorithms (NOT Geometric Tomography)

l. TOMOGRAPHY = produces 3D imaging (NOT planar)




SPECT-CT

Dual head gamma—___ a |

camera system . W
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SPECT scanner Area of

S —
/U, reduced
blood flow

-
Single sice low dose ]
CT imaging system




Indications for SPECT/CT include but are not limited to imaging of the

following:
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Tumors

Thyroid disorders
Parathyroid disorders
Skeleton disorders
Inflammation or infection
Lymphatic system

Heart disorders

Brain disorders

Other organs
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SPECT is the 3D version of the 2D (planar imaging) gamma camera
technology. It uses 1 or more gamma camera heads rotated round the

patient .(éM\ J:\Jadﬂ‘) JL'A:Y\ ;U"AUS Lala | jsalS w (e ALU:\J\ :Lﬂﬁ FEST| R
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SPECT combines conventional scintigraphic and computed tomographic
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So gives 3D functional information about the patient in more detail and
higher contrast than found in planar imaging dsau sa e gaa e sa 408 Lty ctasin i iy
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SPECT avoids the superposition of active and non-active layers, which

restricts the accurate measurement of organ functions found in the
planar gamma camera. (bl L) Laa (Al 8 g dadill) ciliudal) Ga8) 5 quiady
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» Gamma-ray photons emitted from the internal distributed

radiopharmaceutical penetrate through the patient’s body and

are detected by a single or a set of collimated radiation detectors.

> Most of the detectors used in current SPECT systems are based on

a single or multiple Nal(Tl) scintillation detectors.

> In SPECT, projection data are acquired from different views aroundthe patient.
Cra As gana gl dal g g Aol gy LALEIS) Ay g (o pal) an LA A ) gal) Apelad) LV asal) ¢ paadioal) ¢pe Ll Laly dadf il g b (84
A gl gl e i) B g
e Al L) 8 deadiiial) CAESY) B gl alina Aaiad
Adia gl aalg G g CidELS
L sa QA S g g (pa Bl cilily Ao Jguand) oy, b



» The resultant image gives a

HOT SPOTS AND COLD SPOTS

physiological state of the

organ.
Increased activity

» Hot spots (areas of increased

uptake) and cold/dark spots

or photopenia (areas of

: L decreasing
decreased intake) may indicate Brain SPECT Image  aciviy /
pathology, such as arthritis, ‘

infections, fractures, tumours.



ADVANTAGES

1. Improved contrast and reducedstructural noise, due

to elimination of overlapping structures

2. Localization of defects is more

precise and more clearly seen.
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3. Extent and size of defect isbetter defined.

4. Images free of background.

5.spect (and PET) provide the only non-invasive
technique forimaging brain neurochemicals.
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DISADVANTAGES

Radiation exposure

Limited spatial and temporal
resolution.

Relatively expensive to build
and maintain (compared to CT,
MRI).

Not very effective for patient
who just finished exercising.
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PET SCANNER

1. Imaging with radionuclide
emitting positron,dadial) i)y gilly s guatl
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2. Radiotracer emits gammaradiation
indirectly. (&) &l g ja
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3. PET use the coincidence detection where
both - raysare detected by pairs of
detectors
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4. it use the short lived and only
one(fluorine-18) radiolabel tracer. adiic
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SPECT SCANNER

Imaging with radionuclide emittingsingle
photon(gamma-ray) alddiuly gl 1
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Radiotracer emits gamma

radiation directly. &a¥) &8 jlga jaay
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SPECT does not use the coincidence

detection of r-rays orphoton. ¥ N |
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It uses longer lived and more
variable radiolabel tracers.
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» SPECT imaging has lower resolution and sensitivity.
> The use of collimator results in tremendous decrease in detection

efficiency as compared with PET.
Spatial resolution in SPECT deteriorates from edge toward center;

PET is relatively constant across trans-axial image, best at center.
> Attenuation severe in SPECT; but accurate attenuation correctionpossible in PET (with

external transmission source).
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CONSIDERATION SPECT vs PET

SPECT is less expensive  Cost PET > SPECT

than PET to build and maintain. Availability SPECT > PET
SPECT is non-invasive, Spatial Resolution PET > SPECT

while many PET scan require  Temporal Resolution PET > SPECT
arterial sampling  which is Sensitivity PET > SPECT
invasive. Signal fo Noise Ratio PET > SPECT
Variety of ligands PET > SPECT




PET and SPECT rely on similar principles to produce their
images, important differences in instrumentation, radiochemistry, and
experimental applications are dictated by inherent differences in their
respective physics of photon emission. (& ga ZUY Aliles (gilia o dalad
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