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What is PET.. ???

“PET (Positron Emission Tomography) is a tomographic
scintigraphic technique in which a computer-generated
Image of local radioactive tracer distribution in tissues is
produced through the detection of annihilation photons
that are emitted when radionuclides introduced into the
body decay and release positrons. 18FFDG PET is a
tomographic imaging technigue that uses a radiolabeled
analog of glucose, 18F-FDG, to image relative glucose use
rates in various tissues.”
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Why PET.. ???

Better contrast resolution

Less attenuation, Quantitation possible
Metabolic information (molecular imaging)
Safe, non-invasive procedure

Single test for the entire body

Earlier detection, Precise staging

Monitoring response to chemo/radiotherapy
Avoidance of surgery or less extensive surgery
Lowering the overall cost of care
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Properties of FDG

F18 - Cyclotron produced by bombarding O18 enriched
water with high energy protons

FDG — automated computer controlled radiochemical
process

IBF 180+ *+ (p n+ *+ )
Positron - travels 2.4 mms in tissueannihilates

Two 511 keV photons 18@part — coincidence detection
Target organ for FDG — urinary bladder wall
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Principle of Imaging with FDG
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lllustration
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Characteristics of Cancer cells

rate of glycolysis

no. of glucose transport proteins (GLUTS)
Competition with serum glucose
Differential ratio of hexokinase to phosphatase

Differentiated vs anaplastic
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Patient Preparation and Instruction

6-12 hrs (overnight): NPO

24 hrs prior to study: low calorie meal, avoid exercise
Blood sugar cutoff (150 — 200 mg/ml)

Post injection — relax and do not talk (45-60 mins)

Before the study begins — empty bladder

During the study — lie still, breath regularly

Emission scan, transmission scan, attenuation correction
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Indications — Medicare Approved

Breast CanceiStaging and restaging locoregional or metastatic
recurrent disease, Monitoring tumor response to treatment

Solitary Pulmonary Nodulélo determine if benign or
malignant

Non Small Cell Lung Cancelnitial preoperative staging, Re-
staging to determine recurrent and/ or distant disease after

treatment
MelanomaWhole body staging in high risk patients, Restaging
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Indications — Medicare Approved

Colorectal CancelPreoperative staging in high risk patients, Re
staging, when CEA is elevated or rising

Lymphoma (Hodgkin’s and non-Hodgkin’$)iagnosis, Initial
staging, Re-staging

Head & Neck Cancer (excluding CNS and thyroRfeoperative
evaluation, Assess presence of residual/ recurrent tumor

Esophageal Cancdpre-surgical staging, Restaging to evaluate
recurrent and/ or distant disease
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Indications — Medicare Approved

Refractory Seizuredletabolic brain imaging for pre-surgical
evaluation of refractory seizures

Myocardial Viability: Assessment for myocardial viability
following inconclusive SPECT, Primary or initial diagnosis prior to
revascularization

Thyroid CancerlLocalize recurrent disease when thyroglobulin
IS rising and | — 131 scan is negative

Alzheimer’s diseasd:valuate early memory loss/ cognitive
decline, Differentiate other types of dementia

Cervical cancertocalize recurrent disease
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Indications Non-Medicare Approved

Ovarian Cancerl.ocalize recurrent disease when
tumor marker is elevated or rising

Hepatocellular canceBrain cancerPancreatic cancer

Infection and InflammatiorProsthesis infection,
osteomyelitis, Evaluation of FUO
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Normal Distribution of FDG

Brain, Myocardium

Muscle contraction

Liver, Spleen, Bone marrow
Kidneys, Ureters and Urinary bladder
Malignancy

Inflammation and Infection
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PET Images

Emission/ Non-corrected

Transmission

Attenuation corrected




Limitations of PET

Poor anatomical resolution
Equivocal findings

Sub-centimeter lesions

_ow grade malignancies
nflammation (dual time imaging)
Positron travel (2-3 mms)

0.25° angular deviation of photons
Renal excretion

www.nuclearmd.com




Introduction to PET - CT

PET and CT in one scanner

Whole body PET and multi slice spiral CT
In one scan without moving the patient

FDG injection — CT — PET - CT

Better than PET or CT or PET + CT

Fused PET and CT images

CT based attenuation correction

Low dose vs diagnostic quality CT
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Advantages of PET - CT

Anatomical resolution, co-registration
Faster scanning
AnatomicandMetabolic information
Radiation therapy planning

Guiding Biopsy

Additional anatomic information
Avoiding pitfalls on PET imaging

More appealing and convincing images
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PET — CT Protocol
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