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Typical Design of a PET-CT scanner
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Fig 1. Prototype PET-CT scanner. (A} Design concept of prototype PET-CT scanner. PET component PET
components are mounted on aluminum disk attached to back of rotating CT scanner assembly. Centers of
fields—of-view of PET and CT (vertical lines) are 60 cm apart. Combined PET/CT gantry is 110 ¢cm deep,
170 cm high, and 168 cm wide. PET and CT data can be acquired over 100 cm axial range of patient. (B)
Front view of Somatom AR.SP CT scanner (and front of combined PET/CT scanner) showing x-ray tube
housing and x-ray detector assembly. Part of patient bed pallet also is seen. (C) View from rear of PET/CT
gantry showing PET detector arrays and electronics: ART detector electronics were rotated sideways 90° to
fit within CT gantry dimensions (modified from Beyer11, copyright from The Journal of Nuclear Medicine).

Fig 2. GE Discovery LS PET-CT scanner. (A) Outer appearance of PET-CT scanner (B} Full-ring—detector of
PET component.
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Fig 3. Scatter plot of CT data and PET attenuation coefficients in human tissues. Simple bi-linear
function to transform CT values into linear attenuation coefficients at 511 KeV for PET
aftenuation correction seems adequate for human tissues (modified from Burger et al. Eur

J Nucl Med 2002).
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Clinical Situation Where PET-CT Enhances
Diagnostic Accuracy
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Fig 4. Calculation of attenuation map from CT data. (A) CT image with a matrix of
512 X 512. (B) Smoothening and reduced matrix size of 128 X 128 to the
resolution of PET scan. (C) Bi-linear transformation of CT data to the
attenuation map. (D) aftenuation map of the transmission scan by Ge-68.
signal-to—noise of CT-attenuation map is less than the Ge—68 attenuation

map for PET images.
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Fig 5. A 55-year-old woman with single pulmonary nodule of the lung in the routine
check-up. PET-CT fusion images localize abnormal FDG uptake in right lung.
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Potential Pitfall in PET-CT lesion
localization
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Fig 6. A 78-year-old man with squamous cell carcinoma in nasopharynx. Suspicious mass
is seen in post wall of nasopharynx on CT during the follow-up after surgical removal
of tumor. This site has hypermetabolism on PET. PET-CT fused image shows good
alignment of recurred tumor in this patient.

Fig 7. A 36-year-old woman with recurred synovial sarcoma after removal of mass and
radiation therapy. PET-CT fusion images localize the recurred site with
hypermetabolism of pelvic floor in the below of bladder.
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How PET data enhance the diagnostic
accuracy of CT scanning
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