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Current Status of Nuclear Medicine
Clinical Application of FDG-PET for Cancer Diagnosis

Head and Heck Cancer

Yoshiki Nakasone", Kenji Mogi",
and Keigo Endo?

Accurate detection of head and neck cancer is crucial in
patients’ quality of life. The head and neck area consists of
many complicated anatomical structures. Conventional im-
aging procedures such as CT and MRI provide much detailed
information, but accurate estimation of the spread of can-
cer is still limited. Positron emission tomography (PET) us-
ing 2-deoxy-2-[18F]fluoro-D-glucose (FDG)is clinically
useful in detecting head and neck cancer, providing accu-
rate estimates of head and neck primary cancer especially
in cases that are equivocal on CT and/or MRI. FDG-PET is
able to show metastatic lymph nodes that may appear nor-
mal on CT and/or MRI. Further, whole body FDG-PET makes
it possible to detect distant metastases. The clinical useful-
ness of FDG-PET in head and neck cancer is discussed in
this review.
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Fig. 1 Mormal distribution of FDG (62-year-old man)

A: Level ol maxilla: weak FDG uptake in the upper lip(yellow arrow),
tansil (white arrow), and soft palate (red arrow}is shown as physiologi-
cal accumulation.

FDG uplake in the bilateral sternocleidomastoid muscle is also shown
(white narrow arrow)

B: Level of mandible: FDG uptake in the lower lip(yellow arrow] , lin-
gual tonsil {white arrow), and submandibular gland (red arrowlis shown
as physiological accumulation. The lack of FDG accumulation in the
bony area of the mandible is shown by the while narrow arrow,

C: Coronal whaole body image: strong FDG uptake is shown in the
brain (yellow arrow)

Weak FDG uptake is shown in the myocardium, liver, stomach, and
intestine (white arrow),
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Fig. 2 A 46-year-old man with SCC in
the right side of the tangue.
A: Clinical view: tumor with ulcer is
found in the right side of the tongue
A c {yellow arrow).
B: CT image shows the enhanced mass
- at the right side of the tongue(yellow
arrow ). Tha mass shifts the midline of
the tongue to the left.
| C: Very high FOG uptake is seen in the
right tongue (yellow arrow). FDG accu-
mulates in almost all malignant head
and neck tumaors.
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Fig. 3 A 65-year-old man with SCC in the right side of the mandible.

A: Axial CT scan demonstrates arlifacts caused by dental materials near the lesian, which ham-
pered detection of the primary tumor (arrow)

B: FDG-PET shows high accumulation of FOG in the right mandible (arrow).

A)

Fig. 4 A G65-year-old man with SCC in the right side of the mandible.

A: FDG-PET shows high accumulation in the submandibular lymph nodes ired arrow)

B: Axial CT scan shows the gathering of small submandibular lymph nodes (red arrow)

C and D: T2-weighted MRI and gadelinium-enhanced MR| demonstrate the same result as CT(red arrow), Use of the fal saturation
sequence on MRAI may improve the detection of lymph nodes
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Fig. 5 A 46-year-old man with SCC In the right side of the longue
A: Axial CT with contrast enhancement shows the right cervical lymph node less than 10 mm in diamater

tred arrow).
B: FDG-PET of tha samea level as(A).

Accumulation of FDG in the cervical lymph node is shown (red arrow) Histopathologically, this lymph node
was proven to be a metasiasis of squamous cell carcinoma from the right tongue. Fusion of the CT and

FDG images provided the anatomical topography.

Jan W. Braams el al 1995
Benchaou M et al 1995"
Wong WL et al 1997
Stokkel MP el al 1999
Tankred 5 et al 2000
MNakasone et al 2001™

result of detection

A B
Table Detection of cervical lymph node metastasis in FOG-PET
sensitivity specificity
g1%4 8824
72% 995
E7%% 100%
10084 100%
70% B2%
88%% G434
81% 9434
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Fig. 6 A 66-year-old man with SCC in the left side of the mandible.

A: High FDG accumulation is observed in the left mandible, the primary tumor (yeliow arrow) A B
Physiological uptake of FDG is also shown in the heart(red arrow).

B: FOG-PET clearly demanstrates distant metastasis in the right lower lung (white arrow).

Fig. 7 A 53-year-old woman, af-
ter resaction of SCC of the tongue.
A: Axial CT with contrast enhance-
ment shows the small left cervical
lymph

node, which was diagnosed as
normal (open circla).

B: FDG-PET perormed one week
after CT demanstrates the accu-
mulation of FDG at the left carvi-
cal lymph node (red open circle).
C: One month later, CT images
show enlargement of the lymph
node and ring-like enhancemeant,
This lymph node was metastatic
carcinoma.
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