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Objective: The aim of this study is to clarify the clinical utility of 2-deoxy-2-['8F]fluoro-p-glucose
(FDG) positron emission tomography (PET) in determining the TNM classification in patients with
oral cancer. Methods: Twenty-five consecutive patients (14 male and 11 female; age range, 40 yr
to 86 yr) with oral cancer were included in this study. The diagnostic accuracy for detecting cervical
lymph nodes was investigated by comparing the results of CT and/or MRI and physical findings.
For the semi-quantitative analysis, the tumor standardized uptake value (SUV) and tumor to
background SUV ratio (T/B ratio) were assessed in primary tumors and cervical lymph nodes.
Results: All primary lesions were visualized on FDG-PET images. Even though artifacts from
dental materials near the lesion hampered the delineation of primary tumors on CT/MRI, the extent
of primary tumors was accurately assessed by FDG-PET. The SUV and T/B ratio in the primary
tumor classified in higher T grade (T3 and T4) was significantly higher than that in lower T grade
(T1 and T2) (mean £ SD of SUV; 8.32 £ 2.99 vs. 5.15 £ 3.77, p < 0.01, mean + SD of T/B ratio;
6.9613.23 vs. 3.61 £2.76, p < 0.01). The SUV and T/B ratio of metastatic lymph nodes were also
significantly higher than those of normal lymph nodes (mean + SD of SUV; 3.39+ 1.69 vs. 1.55+
0.57, p <0.001, mean £ SD of T/B ratio; 2.46 + 1.08 vs. 1.03 £ 0.22, p < 0.001). Among these three
methods, FDG-PET in conjunction with CT/MRI showed the highest accuracy of 92%, but there
were no significant differences in diagnostic accuracy among the three methods. For the semi-
quantitative analysis, a threshold SUV of 2.0 provided 100% sensitivity, 82% specificity, and 88%
accuracy. Furthermore, a threshold T/B ratio of 1.5 provided 100% sensitivity, 100% specificity,
and 100% accuracy. Regarding the detection of distant metastasis, there was one positive result in
FDG-PET showing distant pulmonary metastasis. Conclusions: Whole-body FDG-PET is an
effective and convenient diagnostic tool for the evaluation of tumor staging in patients with oral
cancer. Tumor staging by whole-body FDG-PET may, in fact, supplement the conventional staging
by means of CT/MRI and physical findings.
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INTRODUCTION

THE INCIDENCE of oral cancer is so high that more than
500,000 new patients are treated annually in the world.!
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Oral cancer is, generally, a curable malignant tumor,
since it can be detected at an early stage by simple
inspection and palpation. The relatively long survival rate
of the oral cancer patient requires maintenance of the
patient’s quality of life. From this viewpoint, the accurate
assessment of the tumor extent based on the TNM classi-
fication is extremely important, but it is difficult to detect
both the condition and the destruction of adjacent deep
structures by tumor cell invasion. Likewise, it is also
difficult to assess the presence of cervical lymph node
metastases of oral cancer in a “clinically negative neck.”
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Recent development of imaging methods such as CT
and MRI has improved the diagnostic accuracy of TNM
classification, but it is still limited, especially in detecting
cervical lymph node metastasis.>* Positron emission to-
mography (PET) with 2-deoxy-2-['®F]fluoro-p-glucose
(FDG) is now widely used in detecting head and neck
cancer.*> FDG-PET was proven to be useful in detecting
cervical lymph node metastasis in patients with head and
neck cancer, including various kinds of cancer such as
laryngeal cancer and hypopharyngeal cancer,58 but a few
reports demonstrated the clinical utility of FDG-PET
limited to oral cancer.’ The aim of this study is to clarify
the clinical utility of FDG-PET in determining the TNM
classification in patients with oral cancers.

MATERIALS AND METHODS

Patients

Twenty-five consecutive patients (14 male and 11 female;
age range, 40-86 yr) with oral cancers who underwent
FDG-PET were included in this study. The clinical stag-
ing was based on the International Union Against Cancer
(UICC, 1987) TNM-classification.'® All patients had oral
cancer. Pathological diagnoses of the primary lesions
were established in all of them by biopsy and/or surgical
specimen: 22 had squamous cell carcinoma, 2 basal cell
carcinomas, and 1 verrucous carcinoma. In the group with
squamous cell carcinoma, 10 patients had moderately
differentiated types, and the remaining 12 patients had
well-differentiated types. All positive results of cervical
lymph node metastases in 8 patients were based on patho-
logical diagnosis of surgical specimens. All negative
results for cervical lymph nodes metastases were based on
the clinical follow-up, including CT and/or MRI observa-
tion for more than one year. All patients underwent FDG-
PET, CT and/or MRI before the treatments. There were no
patients with diabetes mellitus in this study. Blood sugar
levels in 24 patients were less than 100 mg/d!/ at the time
of FDG injection. The blood sugar level in 1 patient (case
1) was 125 mg/dl. The patients and their tumor character-

istics with the first physical findings are summarized in
Table 1.

PET studies

18F was produced in an in-house cyclotron BC1710 (Japan
Steel Works, Muroran, Japan), and FDG was synthesized
by the Hamacher method.!! PET images were obtained
with a SET 2400W (Shimadzu Corporation, Kyoto, Ja-
pan) with a 59.5-cm transaxial field of view, 20-cm axial
field of view, which produced 63 image planes, spaced
3.125 mm apart. Transaxial spatial resolution was 4.2 mm
full width at half maximum (FWHM) at the center of the
field of view and axial resolution was 5.0 mm FWHM. In
the case of FDG-PET, a whole body image obtained by the
simultaneous emission-transmission method with a rotat-
ing external source'? was started at 60 min after the
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Table 1 Patients and tumor characteristics

Primary tumor

Patient sex/age

No. 87 Location Histological TNM stage
grade
1 M/55 tongue M TINOMO
2 M/73 mandible w TINOMO
3 M/77 mandible M T2NOMO
4 F/82 maxilla M T2NOMO
5 F/86 maxilla M T2NOMO
6 F/74 tongue M T2NOMO
7 M/65 tongue M T2NOMO
8 FI77 baccal mucosa v T2NOMO
9 F/64 maxilla w T2NOMO
10 F/70 maxilla w T2NOMO
11 M/48 maxilla M T2NIMO
12 M/49 maxilla w T2NIMO
13 M/45 tongue w T2NIMO
14 M/59 oral floor M T2N2MO
15 M/71 maxilla w T3NOMO
16 E/10 mandible w T3NIMO
17 M/46 tongue w T3NIMO
18 F/63 mandible B T4NOMO
19 F/77 maxilla B T4NOMO
20 F/40 mandible M T4NOMO
21 F/75 buccal mucosa W T4NOMO
22 M/78 maxilla W T4NIMO
23 M/65 mandible M T4N2MO
24 M/50 mandible w T4N2MO
25 M/66 mandible w T4N2M | *

B = Basal cell carcinoma, V = Verrucous carcinoma

M = moderately differentiated squamous cell carcinoma
W = well differentiated squamous cell carcinoma

*: lung metastasis was discovered with FDG-PET

injection of 5 MBg/kg (body weight) by the multiple-bed
position technique. Four to five sections from head to
thigh were imaged for 8 min per section. Patients fasted at
least 4 hours before FDG injection. The imaging proto-
cols of FDG-PET were approved by the Institutional
Review Board of our institute, and all the patients gave
informed consent to undergo the above examination.

Attenuation-corrected transaxial images with FDG were
reconstructed by the ordered subsets expectation maximi-
zation (OS-EM) algorithm into 128 x 128 matrices with
pixel dimensions of 4.0 mm in a plane and 3.125 mm
axially. Finally, 3 consecutive slices were added to gener-
ate a transaxial image slice 9.8 mm thick for visual
interpretation and quantitative analysis by using the stan-
dardized uptake value (SUV). Coronal image slices 9.8
mm thick were also reconstructed from attenuation-cor-
rected transaxial images.

CT/MRI

Twenty-four patients were examined by CT with the
patient in the supine position. CT was performed with a
Hi-speed helical CT scanner and LightSpeed QX/i scan-
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ner (GE Medical Systems, Milwaukee, Wis, USA). Plain
axial CT images of 5 mm thick slices were provided from
the infraorbital plane to the hyoid bone. After bolus
administration of contrast material, 5 mm thick slice
images were scanned from the infraorbital plane to the
supraclavicular region including whole cervical lymph
nodes around the sternocleidomastoid muscle.

Thirteen patients were examined with MRI by using a
head coil and a neck coil with the patient in the supine
position. MRI was performed with 1.5 T SIGNA Horizon
LX (GE Medical Systems, Milwaukee, Wis, USA) and
1.5 T MAGNETOM Symphony (Siemens Medical
Systems, Erlangen, Germany). Transaxial T1-weighted
(500-600/10-15 [repetition time msec/echo time msec])
and T2-weighted (3000-5000/90-100) spin-echo imagings
were obtained before the administration of contrast mate-
rial. After the first examination, contrast-enhanced T1-
weighted images were obtained. Fat saturation was added
to T2-weighted images and T1-weighted images after the
administration of 0.2 ml/kg of gadodiamido hydrate
(Omniscan, Daiichi Seiyaku) in the case of invasion of
adjacent fat tissue.

Radiologic criteria referring to the description of cervi-
cal lymph node metastasis'*!# were used as follows.

1. Nodes with a minimal diameter of 10 mm or more in
all cervical and submandibular regions were consid-
ered to have a high probability of metastasis.

2. Nodes with irregular enhancement and ring-like
enhancement were considered to have a high probabil-
ity of metastasis.

3. Nodes with an irregular or rough rim were considered
to have a high probability of metastasis.

4. Nodes with identified extranodal spread on the images
were considered to have a high probability of metasta-
sis.

Data analysis

Transaxial and coronal FDG-PET images were prospec-

tively interpreted visually by two nuclear radiologists in

conjunction with CT or MRI until a consensus was reached.
Compared with the surrounding background radioac-

tivity, uptake scores of lesions were defined as no uptake

(-), faint uptake (+/-), moderate uptake (+), and definitely

abnormal intense uptake (++). No uptake area was defined
as a photo deficient area. Faint uptake meant almost the
same radioactivity as background activity. Definitely
abnormal intense uptake was defined to be closed brain
FDG uptake. Moderate uptake was between faint uptake
and definitely abnormal intense uptake. Moderate uptake
(+) and definitely abnormal intense uptake (++) were
defined as positive results for detecting malignant tumors,
and no uptake (—) and faint uptake (+/—) were defined as
negative results. All PET results of visual interpretation
were finally compared with the standard conventional
images such as CT, MRI, and results of pathological
diagnosis. From attenuation-corrected transaxial images,
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the injected dose of FDG, body weight and cross calibra-
tion factors between PET and the dose calibrator, func-
tional images of standardized uptake value (SUV) were
also generated.

SUV was defined as follows;

Suv
_ Radioactive concentration in tissue or lesion (MBq/g)

Injected dose (MBq)/patient’s body weight (g)

Regions of interest (ROIs) 1 cm in diameter, including the
maximum value, were drawn on areas corresponding to
lesions larger than 2 cm in diameter. If the lesion was less
than 2 cm in diameter, ROI was drawn over the entire
lesion but the partial volume effect was not corrected.
Regarding non-visualized regional lymph nodes on PET
images, ROIs 1 cm in diameter were drawn on the corre-
sponding area with the fusion image combined with CT
images.'> A background ROI of the same diameter as that
of the ROI defined on the primary lesion was drawn over
the corresponding area in the opposite site. If the primary
lesion was located near the center of the oral cavity,
background ROI was defined the surrounding background
area. The average value per pixel in the ROI was em-
ployed for assessing SUV of the primary lesion. Regard-
ing the cervical lymph node, the maximum value per pixel
in the ROI was computed for assessing the SUV of both
the lesion in the lymph node for the target and normal
lymph node for the background. The SUVs of lesions and
the target-to-background SUYV ratios (T/B ratios) were
derived from a FDG-PET study. Data were divided into
three categories: primary tumor lesion (T), cervical lymph
nodes (N) and distant metastasis (M).

Regarding the analysis of PET results for primary
tumors, we investigated the relationships between FDG
uptake and the T grade in TNM classification by UICC,
the existence of regional cervical lymph node metastasis,
and histological differentiation. They were also analyzed
for diagnostic ability related to sensitivity, specificity,
positive predictive value (PPV) and negative predictive
value (NPV) among CT/MRI, physical findings, and
FDG-PET.

Statistical analysis

Differences in the primary tumor SUV and T/B ratio
among T grades in the TNM classification were statisti-
cally estimated by non-parametric Mann-Whitney test.
Differences in the primary tumor SUV and T/B ratio
among tumor gradings of Broders’ classification, and
those between the group with lymph node metastasis and
that without lymph node metastasis were also evaluated
by non-parametric Mann-Whitney test.

Differences in sensitivity and specificity were statisti-
cally evaluated by non-parametric McNemar’s test and
differences in the PPV and NPV were statistically ana-
lyzed by the method proposed by Leisenring et al.'® In all
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Fig. 1 Case 23. (A) Axial CT demonstrates artifacts from dental materials near the lesion hampered
the detection of primary tumor (arrow). (B) FDG-PET detected high accumulation (SUV =7.57, T/B

= 8.60) in the right mandible (arrow).
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Fig.2 FDG uptake and T grades of primary tumors. (left) Regarding T grade in TNM classification by
UICC, the SUV in the lower T grade (T1 and T2) cancer ranged from 1.36 to 14.10 with a mean & S.D.
0f 5.15+3.77 (n = 14) and in higher T grade (T3 and T4) cancer ranged from 4.79 to 15.34 with a mean
+S.D.0f 8.32+2.99 (n=11). (right) The T/B ratio in the lower T grade (T1 and T2) cancer ranged from
1.35to 11.28 witha mean + S.D. of 3.61 £2.76 (n = 14) and in higher T grade (T3 and T4) cancer ranged
from 1.98 to 11.47 with a mean £ S.D. of 6.96 £ 3.23 (n = 11). Open circle and vertical bars represent

mean * S.D.

statistical analyses of this study, a p value less than 0.05
was defined as significant.

RESULTS

All primary lesions were visualized on FDG-PET images.
Even though artifacts from dental materials near the
lesion hampered the detection of primary tumors on CT/
MRI in cases 15, 20 and 23, the extent of primary tumors
was accurately assessed by FDG-PET in conjunction with
CT/MRI (Fig. 1).

Regarding the T grade, FDG uptake of SUV and the
T/B ratio in the primary tumor classified in higher T
grades (T3 and T4) was significantly higher than that in
lower T grades (T1 and T2) (Fig. 2), but there were
overlaps between the FDG uptakes in lower T grades and
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those in higher T grades. With respect to the existence of
cervical lymph node metastasis, there were also no signifi-
cant differences between FDG uptake by the primary
tumor in patients with cervical lymph node metastasis and
that in patients without cervical lymph node metastasis.
There were no significant differences in SUV and the
T/B ratio among tumor differentiation.

Regarding cervical lymph node metastasis, the first
physical findings showed metastatic lymph nodes in 10
patients, but pathological findings proved true lymph
node metastasis in 8 patients. Concerning the analysis of
FDG-PET results in detecting cervical lymph node me-
tastasis, comparative studies of FDG-PET, CT/MRI and
physical findings were conducted prospectively. Among
the three methods, FDG-PET in conjunction with CT/
MRI showed the highest accuracy of 92% and had 88%
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Table 2 Diagnostic accuracy for detecting cervical lymph nodes metastases

Sensitivity (%) Specificity (%) PPV NPV
FDG-PET in conjunction with CT/MRI 88 (7/8)* 94 (16/17)* 88 (7/8)* 94 (16/17)*
CT/MRI alone 63 (5/8) 88 (15/17) 71 (5/7) 83 (15/18)
Physical alone 88 (7/8) 82 (14/17) 70 (7/10) 93 (14/15)

PPV = positive predictive value. NPV = negative predictive value
* not significantly different from CT/MRI and physical findings

Fig.3 Case 17. (A) Axial CT with contrast enhancement showed right cervical lymph node in diameter
less than 10 mm (arrow). (B) FDG-PET through the same level as A. The accumulation of cervical lymph
node (SUV=3.37, T/B = 2.15) was shown (arrow). Histopathologically, this lymph node was proven
to be metastasis of squamous cell carcinoma in the right tongue.
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Fig.4 FDG uptake of cervical lymph nodes. (left) The SUV of metastatic lymph node ranged from 2.13
to 7.35 with a mean £ S.D. of 3.39 £ 1.69 (n = 8) and that of normal lymph node ranged from 8.95 to
2.64 with a mean £ S.D. of 1.55 % 0.57 (n = 17). (right) The T/B ratios of metastatic lymph node ranged
from 1.63 to 5.03 with a mean = S.D. of 2.46 + 1.08 (n = 8) and that of normal lymph node ranged from
0.61 to 1.49 with a mean + S.D. of 1.03 £ 0.22 (n = 17). Open circle and vertical bars represent mean
+S.D.
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sensitivity (7/8), 94% specificity (16/17), 88% PPV (7/8),
and 94% NPV (16/17). The diagnostic accuracy of FDG-
PET in conjunction with CT/MRI was shown to be the
most effective means of detecting cervical lymph node
metastasis (Table 2). There were one false positive result
and one false negative result of FDG-PET found by visual
interpretation in detecting cervical lymph node metasta-
sis. The false positive result has well-differentiated SCC
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in the median maxilla, and there was shown to be moder-
ate uptake in the right upper cervical lymph node. On the
other hand, the false negative result has also well-differ-
entiated SCC in the right maxilla, and there was shown to
be faint uptake in the right upper cervical lymph node.
There were two false negative results of CT/MRI in
detecting cervical lymph node metastasis. Both cases
showed true positive results in FDG-PET and in physical
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findings (cases 13 and 17) (Fig. 3). There were two false
positive results in CT/MR imaging (cases 18 and 25). In
both cases FDG-PET showed true negative results and in
case 18 physical findings also showed a true negative
result. In physical findings, three cases (cases 16, 22 and
25) showed false positive results in detecting cervical

Table 3 SUV threshold and diagnostic accuracy for detecting
cervical lymph nodes metastases

SUV  Sensitivity  Specificity
Threshold (%) (%)

35< 25 (2/8)* 100 (17/17)* 100 (2/2)*
30< 38 3/8)* 100 (17/17)* 100 (3/3)* 77 (17/22)**
25 75 (6/8)* 88 (15/17)* 75 (6/8)* 88 (15/17)*
20< 100 (8.8)* 82 (14/17)* 73 (8/11)* 100 (14/14)*
1.5< 100 (8.8)* 59 (10/17)* 57 (8/14)* 100 (11/11)*

PPV = positive predictive value, NPV = negative predictive value
* not significantly different from CT/MRI and physical findings
** significantly different from physical findings (p < 0.05) but not
significantly different from CT/MRI

PPV NPV

74 (17/23)%*

Table 4 T/B ratio threshold and diagnostic accuracy for de-
tecting cervical lymph nodes metastases

T/Bratio Sensitivity  Specificity
Threshold (%) (%)

25« 25 2/8)* 100 (17/17)* 100 (2/2)* 74 (17/23)**
20< 50 (4/8)* 100 (17/17)* 100 (4/4)* 81 (17/21)*

1.5< 100 (8/8)* 100 (17/17)* 100 (8/8)** 100 (17/17)*

1.0< 100 (8/8)* 47 (8/17)*** 57 (8/14)* 100 (8/8)*

T/B ratio: target-to-background SUV ratio
PPV = positive predictive value, NPV = negative predictive value
* not significantly different from CT/MRI and physical findings
** significantly different from physical findings (p < 0.05) but not
significantly different from CT/MRI
*#* significantly different from CT/MRI (p < 0.05) but not significantly
different from physical findings

PPV NPV

lymph node metastasis. In case 16, both FDG-PET and
CT/MRI showed true negative results. For the semi-
quantitative analysis, both SUV and the T/B ratio of
metastatic lymph nodes were significantly higher (p <
0.001) than those of normal lymph nodes (Fig. 4). In
contrast to the results of visual interpretation in detecting
cervical lymph node metastasis (sensitivity 88%, speci-
ficity 94% and accuracy 92%) (Table 2), a threshold SUV
of 2.0 provided 100% sensitivity, 82% specificity and
88% accuracy (Table 3). Furthermore, a threshold T/B
ratio of 1.5 provided 100% sensitivity, 100% specificity
and 100% accuracy (Table 4).

As for the detection of distant metastasis, there was one
positive result in FDG-PET (case 25) (Fig. 5) showing
distant pulmonary metastasis, and the patient died as
result of progression of the metastatic disease.

DISCUSSION

The TNM classification is widely accepted for treating
patients with oral cancer because the optimal treatment
depending on the tumor staging affects the patients,
prognosis and quality of life after the first treatment.!”
The estimation by physical findings by an oral surgeon is
essentially important, but such findings are empirical but
not objective. The imaging examinations such as CT and
MRI can provide objective, precise anatomical informa-
tion on primary tumor invasion but there is still some
limitation to its diagnostic accuracy.'® Wong et al. re-
vealed that the diagnostic sensitivity and specificity of
CT/MRI combined with FDG-PET in diagnosing tumor
delineation of oral cancer were superior to those of CT and
MRI alone.!® In our study, artifacts on CT/MRI due to
dental materials hampered the accurate estimation of
tumor extent, but FDG-PET in conjunction with CT/MRI
and physical findings (comprehensive diagnosis includ-
ing FDG-PET) could provide accurate T grades (Fig. 1).

Semi-quantitative estimation of FDG uptake in pri-

Fig. 5 Case 25. FDG-PET showed the distant metastasis in right lower lung (arrows). High FDG
accumulation of the primary tumor was observed in the left mandible (SUV = 10.67, T/B = 11.47) (arrow
head). The physiological uptake of FDG was shown in the heart (open arrow).
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mary tumors did not provide any clinically useful infor-
mation about initial tumor staging because there were
overlaps of FDG uptake between lower T grades and
higher T grades (Fig. 2). Generally T grades have been
divided into 4 but in our study there was a distinction
between lower and higher T grades. Because there were
insufficient T grades to analyze statistically. And there
was no significant difference between FDG uptake of
primary tumors in patients with lymph node metastasis
and in patients without lymph node metastasis.

Comprehensive FDG-PET can provide information on
tumor metabolism related to tumor aggressiveness. There
was no significant difference in FDG tumor uptake be-
tween well-differentiated squamous cell cancer (G1 in
Broder’s classification) and moderately differentiated
squamous cell cancer (G2 in Broder’s classification).
Because there were no patients with tumor gradings of G3
or G4 in our series, the relationship between FDG tumor
uptake and tumor grading of oral cancer should be inves-
tigated in a greater number of patients with G3 and G4
grades.

The 5-year overall survival in patients with oral cancer
was reported to be 33.4%, and survival by TNM cancer
stage was reported to be 64.6% in stage I, 67.5% in stage
II, 28.9% in stage III and 13.1% in stage IV.2° There
seemed to be a significant difference between stages II
and III. Because patients with cervical lymph node me-
tastasis (N'1) are categorized in stage III, accurate estima-
tion of the N stage is clinically crucial. Regarding the
detection of cervical lymph node metastasis from oral
cancer, a number of articles reported that the diagnostic
accuracy of FDG-PET was superior to that of CT/MRI
alone or physical findings.?!?? There were no significant
statistical differences in our study. But sensitivity,
specificity, PPV and NPV of FDG-PET based on the
visual interpretation combined with CT/MRI were supe-
rior to those of CT/MRI and physical findings alone
(Table 2). The N-staging estimation by conventional the
method with physical findings and CT/MRI examination
were accurately modified in 2 patients by adding the
FDG-PET estimation (upgrading in no patient, down-
grading in 2 patients). Two cases were misinterpreted
visually. One case was interpreted as a cervical lymph
node metastasis, but actually after following up for one
year, the lymph nodes remained normal (case 22). Inflam-
matory change in cervical lymph nodes always troubled
us by leading to a different diagnosis from tumor. Another
case was shown to be faint uptake of FDG and visually
diagnosed as negative for cervical lymph node metastasis,
but metastatic lymph nodes were found in the right upper
neck on pathological diagnosis (case 10). These two cases
proved the difficulty of diagnosis in FDG-PET by visual
interpretation only. The advantage of N-staging with
FDG-PET was that objective data such as SUV and the
T/B ratio could be obtained from the functional SUV
images. An SUV threshold of 2 and a T/B ratio threshold
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of 1.5 yielded the most appropriate diagnostic accuracy of
100% in detecting cervical lymph node metastasis (Tables
3 and 4). Our study showed that using the T/B ratio in
detecting cervical lymph node metastasis can be the most
effective method of FDG-PET in conjunction with con-
ventional CT/MRI and physical findings in such a limited
number of cases. The partial volume averaging on SUV
analysis in small lesions of regional lymph node metasta-
sis was problematic in the accurate estimation of the N
stage. In this study, the size of lesions in cervical lymph
node metastasis ranged from 10 mm to 20 mm in diameter
with a corresponding recovery coefficient of from 0.5 to
0.9 with our PET camera.?® We tried to estimate the
diagnostic accuracy of SUV analysis by using the partial
volume correction formula derived from our fundamental
experiment but failed to obtain good results because of the
worsening of diagnostic specificity; in other words, be-
cause of the over-estimation of SUV in small lymph nodes
without metastasis (data not presented). Therefore we
assessed the maximum ROI value on cervical lymph node
for the semi-quantitative analysis to avoid the partial
volume effect.

Although N-staging in the UICC classification is not
referred to in the localization of cervical lymph node
metastasis, the procedure of surgical neck dissection
largely depends on its localization. For example, supra-
omohyoid neck dissection should be conducted in pa-
tients with NO and N1 of submandibular lymph node
metastasis, and radical neck dissection should be selected
in patients with lymph node metastasis beyond the sub-
mandibular lymph node. The identification of lymph node
metastasis beyond submandibular lymph nodes could be
accurately conducted by means of FDG-PET in addition
to CT/MRI (Fig. 3). A new method with a combined PET/
CT scanner is expected to detect the location more clearly.?*
The usefulness of FDG-PET combined with MRI/CT for
the evaluation of extranodal spread was not assessed in
this study because of the absence of patients with extranodal
spread. Many reports have shown the high ability to detect
cervical lymph node metastasis by FDG-PET.29 Our
study showed a more effective (100% accuracy) method
for detecting cervical lymph node metastasis by using
'T/B ratio of the maximum value in each ROI, the average
for the ROI was also used in detecting the primary tumor.
However cervical lymph nodes were not large enough to
be represented accurately by average for the ROI. There-
fore we used the maximum value to avoid underestima-
tion and to secure reproducibility.

Regarding the detection of distant metastasis, the whole-
body FDG-PET was useful in a patient with lung metasta-
sis (Fig. 5). In cases in the M1 stage, chemotherapy and/
or radiation therapy should be selected as the first treat-
ment for oral cancer.?> Another clinical advantage of
whole-body FDG-PET is to detect second primary cancer
in patients with oral cancer.26

In conclusion, whole-body FDG-PET is an effective
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and convenient diagnostic tool for the evaluation of tumor
staging in patients with oral cancer. Tumor staging by
whole-body FDG-PET may, in fact, supplement conven-
tional staging with CT/MRI and physical findings, but
further studies will produce more conclusive results.
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