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Abstract . A rapidly emerging clinical application of positron emission tomography (PET) 1s the
detection of cancer with radionuclide tracer, because 1t provides information unavailable by
ultrasound, computed tomography or magnetic resonance imaging The most commonly used
radiotracer for PET oncologic imaging 1s fluorine-18-labeled fluorodeoxyglucose (®*F-FDG) Early
studies show PET has potential value in viewing the region of the tumor, detecting, staging,
grading, monitoring response to anticancer therapy, and differentiating recurrent or residual
disease from post treatment changes. However, limitations of FDG-PET 1n the head and neck
region, namely, physiological FDG uptake in the salivary glands and palatine tonsils, have been
reported, increasing the false-positive rates in image interpretation

This review was designed to address these distinctions of oral cancer PET imaging (1)
Specialization of PET equipment, ( 2 ) Cancer cell metabolism, proliferation and tracers, ( 3 ) Clinical
diagnosis of oral cancer with PET, (4) Pitfalls in oncologic diagnosis with FDG-PET 1maging
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The PET scanner itself consists of a ring of scintillation crystals coupled to photomultiplier

tubes. Once emitted, positrons travel only a short distance away from the parent atom before
combining with an electron and annihilating to produce two high energy photons, which are
emitted stmultaneously at 180°to each other When a crystal 1s struck by a photon of adequate
energy, light is emitted. However, the detection of this photon 1s dependent upon the annihilation
coincidence detection system, which relies on pairs of crystal detectors linked by a coincidence
circutt. Only when pairs of detectors register photons simultaneously, 1s the annihilation event
recorded and processed The simultaneous detection of the photons reveals their line of origin.
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SUv=14.2

a: FDG-PET

Fig 3 a : FDG PET axial cut image Regions of high FDG-uptake are shown in red. The SUV of the
primary lesion was 142 b A contrast-enhanced primary lesion was observed on the right margin

of the tongue. ¢ : PET/CT fusion image
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Fig 4 Left shows relationship between FDG-uptake (SUV) and the degree of cell differentiation There
were no significant differences in the mean SUV among the different degrees of cell

differentiation (p=0605) Well -

well-differentiated squamous cell carcinoma Moderately .

moderately differentiated squamous cell carcinoma. Right reveals relationship between
FDG-uptake and the histological grading of malignancy There were no significant differences 1in
the mean SUV among the different histological grades (p=0851).
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and cell density index FDG-uptake
significantly correlated with cell density
index (r=0.662, p<001).
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Fig

6 Changes in Met uptake, bromodeoxyuridine (BrdU) uptake, and the number of cells in each phase

of the cell cycle DNA synthetic activity was measured using the thymidine analogue BrdU. The
horizontal axis indicates elapsed hours after release, and the vertical axis indicates relative Met
uptake, BrdU uptake, and cell number Each point for Met and cell number indicates the mean

and S D. obtained from 3 experiments
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a: FDG-PET

Fig 7 a.FDG PET axial cut image. Regions of high FDG-uptake are shown in red (arrows) The SUVs
on left and right sides were 3 16 and 2.68, respectively. b - CT image shows two low density areas
on third molar region of mandible ¢ . PET/CT fusion image.
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