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Radiotherapy of tongue cancer
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A total of 201 histologically proven squamous cell carcinoma of the tongue, which were treated in-
itially by radiotherapy at Osaka University Hospital from January 1957 through September 1970, were
reviewed. The external irradiation was introduced intentionally into treatment program for advanced
tongue cancer (T3, T4 cases classified by UICC) since July 1966. The purpose of this study is to find
a possible role of external irradiation in the results of T3 cases of tongue cancer, based on the analysis
of 51 T3 cases (Series 2) with external and interstitial irradiation, comparing 46 T3 cases with inter-
stitial irradiation alone (Series 1) for primary tumor. When the tumor controllability of the primary
lesion was compared between two series, a marked improvement was obtained in Series 2. The difference
was most remarkable in cases in which the tumor size was over 3 cm in diameter. There was also a
marked improvement of the survival rate in the cases of stage 2 (T3NO). However, the external ir-
radiation of a dose of 3000 R in 2 weeks could not show definite preventive effect to the development
of neck node metastases. It was found that a dose of 6000 R-8000 R by Paterson system is needed even
in cases in which the external irradiation was preceded up to a dose of 3000 R in 2 weeks. A histo-
pathological study was made to find the possible relation to tumor response by external irradiation.
Measuring labeling index before external irradiation was found to be useful to predict the effect. Namely,
the cases with high labeling index showed marked response to external irradiation, on the other hand
the cases with low index showed poor response. On histopathological grading, the cases with grade 3

showed a high incidence of neck node metastases and poor prognosis.
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Table 1. Sex and age distribution of 201
cases of tongue cancer (1957-Sept. 1970)

Age, Yr. Male Female Total
20-29 4 7 11
30-39 18 10 28
40-49 16 7 23
50-59 34 24 58
60-69 38 17 55
70-79 14 8 22
80-89 3 1 4
Total 127 74 201

Table 2. TNM classification of 201 cases of
tongue cancer

NO N1 N2 N3 Total

HARE 2 RE MR H33% 45

Table 5. Neck nodes metastases in T3NO and
T3NI cases of tongue cancer
on admission

Nodes not  Modes

Series No. cases involved involved
Series 1 46 35 11
Series 2 51 42 9
Total 97 77 20

Tl 22 0 0 0 22
T2 51 3 0 0 54
T3 77 20 0 3 100
T4 5 5 1 14 25
Total 155 28 1 17 201

Table 3. Correlation between clinical stage
and TNM classification

Stage TNM classification
Stage 1 TINO, T2NO

Stage 2 T3NO0

Stage 3 T1-3N1-2

Stage 4 T4N0-3, T1-3N3, M

Table 4. Age distribution of T3NO and T3N1
cases of tongue cancer

Series 1 Series 2
Jan. 1957 July 1966—
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Table 6. Local control of primary tumor of

T3NO and T3NI cases of tongue
cancer according to tumor size

Tumor size Series 1 Series 2

2 em-3 cm 6/11  60.09% 8/12 66.7%
3 cm-4 cm 17/25 68.09%, 17/22  77.39,
4 cm-5 cm 511 454% 1317 76.4%
Total 28/46 60.8%  38/51 74.5%

Age, Yr. June 1966 Sept. 1970 Total
20-29 2 3 5
30-39 S5 10 15
40-49 9 1 10
50-59 14 14 28
60-69 11 15 26
70-79 4 6 10
80-89 1 2 3
Total 46 51 97
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Table 7. Primary tumor response in T3NO
and T3NI cases of tongue cancer after
external irradiation (Series 2)
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Table 9. Complication after radiotherapy in
T3NO0 and T3NI1 cases of tongue cancer
(Series 2)

Response Number of cases No. cases
Excellent (R 4) 5 9.89, Bone necrosis 6
Fair (R 3) 22 43.19, Ulceration of tongue
Poor (R 2) 7 13.39, and floor of mouth 6
No R 1) 17 33.39% o o
Total 51
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Fig. 1. Cumulative incidence of neck node me-
tastases in T3NO cases of tongue cancer (com-
parison of Series 1 and Series 2)

Table 8. Treatment result of primary tumor in T3NO0 and T3N1 cases of tongue cancer according
to interstitial irradiation® doses after external irradiation. (Series 2)

Local Free of
Doses (R) No. cases recurrense Complication disease
4000-5000 1 1 0 0
5000-6000 5 4 0 1
6000-7000 7 2 0 5
7000-8000 17 1 6 10
8000-9000 1 0 1 0
9000— 6 1 2 3
Total 37 9 9 19

*Single plane.
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Table 10. Cumulative survival rates in all stages of tongue cancer (cornparison
Series 1 and Series 2)

Years after Alive at Died Withdrawn Cumulative
date of beginning during alive during proportion Standard
diagnosis of interval interval interval survived error
Series 1
1 104 17 — 83.7 3.6
2 87 33 - 51.9 6.6
3 54 7 - 45.2 8.1
4 50 4 — 41.6 8.2
5 49 7 — 35.6 a.1
Series 2
1 97 17 — 84.5 3.8
2 80 18 10 62.7 5.0
3 52 3 15 58.5 5.2
4 34 — 14 58.5 5.2
5 20 — 11 58.5 5.2
Total series
1 201 34 — 83.1 2.6
2 167 51 10 56.9 3.5
3 106 10 15 51.2 3.6
4 84 3 14 48.5 3.7
5 69 7 11 435.1 3.8
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Table 11. Cumulative survival rates in stage 2 (T3N0) cases of tongue cancer
(comparison of Series 1 and Series 2)
Years after Alive at Died ‘Withdrawn Curnulative
date of beginning during alive during proportion Standard
diagnosis of interval interval interval survived error
Series 1
1 35 5 - 35.7 5.9
2 30 10 - 57.2 8.3
3 20 . : 3 — 48.6 8.4
4 17 1 — 45.7 8.4
5 16 — — 45.7 8.4
Series 2
1 42 1 — 97.6 2.3
2 41 6 8 81.8 6.2
3 27 1 11 78.0 7.0
4 15 e 3 78.0 7.0
5 12 — 6 78.0 7.0
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Fig. 2. Correlation between labeling index and
primary tumor response in T3NO and T3NI
cases of tongue cancer by external irradiation
(Series 2)
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Fig. 3. Correlation between labeling index and
local control in T3NO and T3NI cases of ton-
gue cancer (Series 2).

Table 13. Correlation between histological
grading and primary tumor contral
(T3NO and T3NI, Series 2)
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Table 15. Prognosis of tongue cancer in
relation to histological grading
(T3NO, Series 2)

Grade No. cases Controlled Uncontrolled
Gradel 16 13 (81.2%) 3 (18.8%) x
Grade3 19 13 (68.4%) 6 (31.8%)
Grade 3 7 5 (71.49%) 2 (28.6%,)
Total 42 31 (73.8%) 11 (26.2%)

Table 14. Neck node metastases and its con-
trol by operation in relation to histological
grading (T3NO, Series 2)

Grade Grade Grade
1 2 3

Prognosis
Died of tongue cancer 1 3 5
after less than 2 years
Alive with recurrence - - 2

and. uncontrolled
after 1 to 2 years
Alive with recurrence - Es -
and controlled
after 1 to 2 years
Alive without recurrence

after 1 to 2 years 3 1 -
Alive with recurrence
and controlled 5 2 -
after more than 2 years
Alive without recurrence 7 5 -
after more than 2 years
Total 16 15 7

Con-
trolled Nodes
Nodes by op-  not
Grade No. cases  involved eration involved

Grade 1 17 4(235%)  (2) 13
Grade 2 13 5(38.4%)  (4) 8
Grade 3 8 6(75.0%) () 2
Total 38 15(35.9%)  (6) 23
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