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Radiation effect on carcinoma of the oral cavity treated by a
single large dose irradiation
—especially as to immunological evaluation —
Koichi Konoeda, Shuichi Mikuriya, Akihiko Mikami, Kazuo Hatano,

Tadao Soda* and Hiroshi Oocami**,

. Division of Radiotherapy, Division of Oral Surgery* and Division of Pathology**, National Medical Center Hospital.

Research Code No.: 603

Key Words:  Carcinoma of the oral cavity, A single large
dose irradiation, Immunological evaluation

Intra-cavitary radiotherapy with electron beam to carcinoma of the oral cavity may be superior to the
other treatment because of characteristic dose distribution, no exposure for therapeutists and less side effects
such as osteonecrosis and ulcer. It is desirable to reduce the fractions of irradiation and to apply the method of
a large dose irradiation at a time (A single large dose irradiation method), for the treatment of carcinoma of
the oral cavity, because in this method, surgical procedure is required to fix the tongue and seperate the buccal
mucosa from the irradiation beam. We have been treating carcinoma by a single large dose irradiation method
because it takes favorable radiation effect and it may increase immuno competence in hosts. We applied this
methed to carcinomas of the oral cavity which were protruted type and staged as T1 and T2. The materials
were treated at National Medical Center Hospital in Tokyo between April 1976 to October 1979. Male to
female ratio was 14 to 7, and their age distribution was from 24 to 77 years old (mean 55,9 years old) in 20 cases
of TINOMO0-T2NOMO and one case of TAN1MO in TNM classification.

This study showed the following results.

1) Macroscopic radiation effect was observed 4 weeks after irradiation. Disappearance of the tumor was
noted in 16 cases, remarkable regression was in 4 cases and residual ulcer without tumor was one case.

2) Biopsy was not performed because of complete disappearance of the tumor in 5 out of 21 cases, but
biopsy or resection of the tumor was performed in the remaining 16 cases from 4 weeks to 2 months after the
irradiation and their radiation effect was studied. Namely, their microscopic analysis disclosed Ooboshi-



EFIST4E11A25 A 1073—(69)

Shimosato’ Grade IV in 11 out of 16 cases, Grade IIIB+IV in one case, Grade II4+IV in 3 cases and Grade
I+III+IV in one case.

3) We also investigated a relationship between the grade of cell infiltration in the destroyed cancer nests
and prognosis. Three cases showed no mononuclear cell infiltration with local cure with Ooboshi-Shimosato’s
Grade IVC. In these & cases, the disappearance of the mononuclear cell infiltration was felt to be due to the
disappearance of cancer cell by the radiation therapy. They have been all alived and their post-therapeutic
survival period is ranging from 2 years 5 months to 3 years 5 months. Two out of 8 cases which showed
remarkable cell infiltration died 10 months and 3 years 5 months after irradiation. Remaining 6 cases have
been alived and their post therapeutic survival period is ranging from % years one month to 5 years 7 months.
Other 4 cases which showed slight cell infiltration died from one year one month to 3 years 3 months after
irfadiation. Therefore the cases which had no mononuclear cell infiltration with local cure or had remarkable
cell infiltration showed favorable prognosis. Furthermore, the degree of cell infiliration by a single large dose
irradiation group was apparently prominent than by operation without radiation group (p<(0.05).

4) Peripheral lymphocytes, T cells, B cells and blastoid formation rate induced by FPHA in vitro were all
increased after a single large dose irradiation. The reaction to 4 kinds of immunological skin tests was also
enhanced. Especially, PPD skin reaction was enhanced remarkably (p<0.05).

5) Five years actuarial survival rate and relative survival rate of fresh 17 cases was 88.9% (98.7%) in
stage I, 63.5% (73.5%) in stage II. Therefore, it is seemed that a single large dose electron therapy to the oral
cavity gave favorable effect for immuno status in hosts, because immunological parameters and 4 kinds of
immunological skin tests were all increased and enhanced after a single large dose irradiation. Furthermore
histopathologicaly, remarkable mononuclear cell infiltration in the degenerated cancer nests, which has close
relation to the immune response in hosts, was observed.
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Fig. 1(a) Belore irradiaiion (r-TINOMG). The
tumor was located in the lower lip and forming
protruted lesion with uneven surface measuring
2.0x2.0x1.5cm.

Fig. 1(b) Two months after a single large dose
irradiation of 30Gy. The tumor became fibrous
tissue.
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Table 3 Histological Evaluation of Effects of
Radiotherapy and Chemotherapy for Carci-
norma (Ooboshi Shimosato’s Classification)

| Grade ] Characteristic changes are not noted |
in tumor cells but tumor structurs
have not been destroyed (there is
no defect in tumor nests resulted
fror lysis of individual tumor cells).
! Grade [ In addition to characteristic cellular
changes, tumor siructures have been
destroyed as a result of disappeara-
nce of tumor cells. However, va-
riable number of ‘‘viable cells’”
still remain,

A. Distruction of tumor structures is of
mild degree, i.e., ““viable tumor
cells” are frequentry observed.
B. destruction of tumor structures is
| severe degree, that is, ‘‘viable tu-
more cells’” are few in nomber.
Grede I Markedly alterd, presumably novia-
ble tumor cells are present singly
or small clusters and ““viable cells”
are hardly seen.
Grade IV No turnor cells remain in any of
sections (local cure)
| A, Extensive areas of coagulation ne-
| crosis are present. {

B. Granuration tissue with or without
small foci of necrosis including ke-
ratotic debris remains.

C. Only cicatrix is obsreved.
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100%
; Cases with no mononuclear cell infiltration
1 (n=4)
1
-
Cases with no biopsy (n =5 )
Cases with marked mcononuclear cell infiltration
(n=8)
50%
Cases with mild mononuculear cell infiltration
(n=4)
T T T T T Years
1 2 3 4 5

Fig. 2 Survival rate on grade of mononuclear cell infiltration
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Table 4 Cell infiltration in the controled group which was operated without radiotherapy.

L cell infiltration

No. name sex | age site classification histology Iympho- plasma- macrop- histioc:
TNM stage cyte |cyte hage |yte

1 1. T F 70 gingiva TINOMO 1 3.C.C. + — — -

2 T. T M 69 gingiva T2ZNOMO I 5.C.C. - — — -

3 S. A. | M 49 gingiva T2NOMO I 5.C.C. - - - -

4 T. K. M 61 lower lip TINOMO I .c.C. - — - -

5 | K. M. | M | 63 | tongue TINOMO | I | sce. | — | — | — | — |

6 T. &, F 42 tongue T2NOMO I §.C5Cx — = I - — .

Fig. 3(a) Before irradiation. Invasive well di-
flerentiated squamous cell carcinoma of floor of
mouth. (H.E. 10 x20)

Fig. 3(b) Microscopic finding of resected mate-
rial.  Fibrotic tissue was seen in the majority
field and necrotic lesion was seen in the minor
field. (Ooboshi Shimosato's grade IVA +IVC)
Lymphoid infiltration was seen around the necro-
tic lesion. (H.E. 10x20)
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Fig.4 Four kinds of immunological skin tests
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Fig.5 Changes in absolute lymphocyte counts of
peripheral blood
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Fig.6 Changes in T cell counts of peripheral
blood (E rosset formation lymphocytes of peri-
pheral blood)
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Fig.7 Changes in B cell counts of peripheral
blood (EAC rosset formation lymphocytes of
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Fig.9 Actuarial survival rate by staging on carci-
noma of the oral cavity
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Fig. 10 Relative survival rate by staging on car-
cinomas of the oral cavity
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