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Abstract Recently the usefulness of Thallium 201 chloride (201T1) as a tumor 1maging agent for
various tumors has been reported However, the application of 201T1 SPECT to oral squamous cell
carcinomas has not been established The purpose of this study 1s to investigate the usefulness of
201T1 SPECT 1n the assessment of malignancy or in the differential diagnosis of oral squamous cell
carcinomas from inflammatory diseases

Thirty-two patients with 33 primary oral squamous cell carcinomas and 4 patients with
inflammatory disease were studied SPECT 1mages were acquired 15 minutes (early 1mage) and 3
hours (delayed 1mage) after the intravenous injection with 74MBq 201TI, and then early uptake
ratio (ER), delayed uptake ratio (DR), and retention index (RI) were measured The relations
between these parameters and the size, the site, the degree of differentiation and the mode of
mnvasion of the primary tumor were analyzed statistically

201T1 SPECT correctly 1dentified 32 of the 33 tumors, with 32 patients having oral squamous cell
carcinoma, making the positive rate 97% Significant negative correlation was observed between RI
and major or minor axis of tumors, therefore, this study revealed that RI was influenced by the size
of a tumor In comparison with the average value of RI according to histopathological diagnosis,
there was statistically significant difference (p=0011) between carcinomas (080+016, n=30) and
inflammatory diseases (058004, n= 4), thus, 1t was supposed that differential diagnosis between
them could be possible About the tumors with the range of minor-axis 20mm—40mm for little
influence of tumor size to the RI, the tendency to decrease for the Rl of well-differentiated group or
low-invasive group was seen

For oral squamous cell carcinomas, 201 Tl SPECT had a high positive rate The application was
suggested for use 1in the differential diagnosis between inflammatory disease and carcinomas,
where clinical usefulness could be expected

Key words squamous cell carcinoma , Diagnostic Imaging , thallium chloride, 201Tl-labeled ,
SPECT

A clinical study of Thallium-201 SPECT in the diagnostic imaging of oral squamous cell
carcinomas
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Table 1 Characteristics of 32 cases with oral squamous cell carcinomas

T Histologic Mode of | Size of tumor

CaseNo  Age  Gender Primary site classification Stage grading* invasion’ (mm)
1 72 F buccal mucosa T2 | 1 NA 30X 17
2 79 F buccal mucosa T4 v 1 2 40X 35
3 66 M buccal mucosa T4 v 1 4 6055
4 73 F upper gingiva T1 I NA NA 10X 7
5 68 M upper gingiva T1 1 2 3 18X 16
6 64 M upper gingiva T4 v 3 3 22X 15
7 73 F upper gingiva T4 v 1 3 28% 23
8 74 M upper gingiva T4 v 1 2 56 X 35
9 74 M upper gingiva T4 1% 1 1 58X 53
10 79 F lower gingiva T2 il 1 2 28X 25
11 68 M lower gingiva T2 (m)t I 1 2 31%28
12 82 M lower gingiva T3 I 1 NA 52X 23
13 55 F lower gingiva T4 I 1 3 33X 23
14 79 M lower gingiva T4 v 1 2 42X23
15 65 F lower gingiva T4 v 1 4 45X 25
16 76 M lower gingiva T4 v 1 NA 55X 42
17 68 F tongue T1 1 1 4 19X 17
18 72 F tongue T2 I 1 3 21 %17
19 72 M tongue T2 il 1 4 24X 24
20 57 M tongue T2 I 1 4 25X 20
21 61 M tongue T2 il 2 3 31%25
22 22 M tongue T2 v 3 4 32X 25
23 56 M tongue T2 I 1 4 37X 20
24 69 M tongue T2 I 1 3 40X 20
25 79 M tongue T3 | 1 4 41X 22
26 44 M tongue T4 1Y 1 3 52X 32
27 57 M tongue T4 v 2 3 58 X 30
28 80 M tongue T4 v 2 NA 85X 40
30 52 M oral floor T1 1 1 2 13X10
29 73 M oral floor T3 v 1 2 42X 28
31 75 F oral floor T4 v 1 3 33X20
32 79 M oral floor T4 v 1 3 40X 40
*WHO criteria for histologic grading NA , not available
T Jakobsson’s criteria for mode of invasion
I Multiple cancer of lower gingiva and tongue
Table 2 Characteristics of 4 cases with inflammatory diseases
case No Age Gender Site Diagnosis
1 53 M mandible osteomyelitis
2 65 F mandible osteomyelitis
3 68 M mandible osteomyelitis
4 67 M deep cervical node lymphadenaitis
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Fig 1 Transaxial ® Tl SPECT (right) and enhanced CT (left) images were presenting carcinoma of left
buccal mucosa (arrows) The fusion image of SPECT and CT (middle) was created using the
Workstation, and the primary tumor was correctly identified
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Fig 2 Correlations between ER/ DR and major/ minor axis of tumor in 31 subjects were presented
Significant correlation was observed between ER and minor or major axis of tumor No
significant correlation was found between DR and major or minor axis of tumor
(A) The major axis vs ER, (B) The minor axis vs ER, (C) The major axis vs DR, (D) The minor axis

vs DR
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Fig 3 Correlations between RI and major/ minor axis of tumor in 30 subjects were presented
Significant correlation was observed between RI and major or minor axis of tumor
(A) The major axis vs RI, (B The minor axis vs RI
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Fig 4 By one- factor ANOVA, the variances of ER and DR among the sites of tumors were statistically
significant (ER, p=0017, DR, p=0019) but no significant variance of RI was found (p=0448) No
significant difference of ER, DR and RI among the sites of oral carcinomas was found by post-

hoc test

(A) Primary site and ER, (B) Primary site and DR, (C} Primary site and RI
UG, upper gingiva, LG, lower gingiva, TO, tongue, OF, oral floor, BM, buccal mucosa
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