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Abstract : Image fusion using PET and CT from the head and neck region was performed with
the use of external markers on 7 patients with squamous cell carcinoma. The purpose of this study
was to examine a resultant error and the clinical usefulness of image fusion.

Patients had primary lesions of the tongue, the maxillary gingiva or the maxillary sinus. All
patients underwent PET with FDG and CT to detect tumor sites. Of these 7 patients, diagnostic
images and the clinical observation found 6 cases of regional lymph node metastasis of the neck.
To ensure the anatomical detail of the PET images, small radioactive markers were placed on the
philtrum and below both earlobes. The PET image and CT image were then overlapped on a
computer.

The image fusion of PET and CT was successfully performed on all patients. The superposition
error of this method was examined between the PET and CT images. The accuracy of fit measured
as the mean distance between the PET and CT image was in the range of 2-5 mm. PET-CT
superimposed images produced an increase in the localization of tumor FDG uptake and localized
FDG uptake on the palatine tonsils.

The marker system described here for the alignment of PET and CT images can be used on a
routine basis without the invasive fixation of external markers, and also improve the management
and follow up on patients with head and neck carcinoma.
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Fig. 1. Three RI markers are displayed in PET images. A, B and C show RI markers given to the under
nose and right side earlobe, left side earlobe, respectively. D in the midpoint of B and C was
calculated using the computer. A and D in the PET and CT images were superimposed by
sagittal (c). The color images show the PET images, and the gray image shows the CT image.

Fig. 2. PET (a) and CT (b) show re-sliced transverse images. The PET image and CT image were
ovelapped on a computer (c). The red region reveals highly accumulation of FDG. This case is

tongue cancer with lymph node metastasis in superior internal jugular nodes.
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Table 1. The superposition error between PET and CT images.

Case regional LN X-error (mm) Y-error (mm)

1 Sup. Int. node 5.85 2.70
2 Sup. Int. node 1.80 2.70
3 Sup. Int. node 0.00 3.43
4 Submand. node 3.60 3.60
5 Submand. node 0.90 8.10
6 Mid. Int. node 0.45 11.70

Mean 2.10 5.37

S.D 2.23 3.1

The error was shown at the absolute value. Sup. Int. node; superior internal jugular nodes, Mid. Int.
node; mid internal jugular nodes, Submand. node; submandibular node

FDG DR L L1,

mean activity of ROI (Bq/ml)

SUv= [injected FDG dose (Bq) / body weight (g)]
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Fig. 3. PET (a) and CT (b) show the extension image of metastatic lymph node in Fig. 2. The
equivalence ROI was set at the metastatic lymph node on PET image (a). The red line on CT

image (b) presents the ROI of the PET image.

The arrow heads reveal metastatic lymph node on

Fig. 4. Three transverse images are the same patient images of gingiva carcinoma of maxilla. There

were the accumulation of FDG in the arrows.

As a result of superimposed the PET image (a) on

the CT image (b), it was found that FDG accumulation corresponded to the palatine tonsil (c).
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