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Radiation Injury to the Mandible Following Radiotherapy
for Carcinoma of the Tongue
—With Special Reference to Radiographic Findings—

Kazuko Kubo!, Souhei Furukawa!’, Hajime Fuchihata®’, Motoyasu Nakamura?,
Kimishige Shimizutani®, Hiroshi Ikeda® and Norie Masaki®
1) Department of Oral & Maxillofacial Radiology, Osaka University, Faculty of Dentistry
2) Department of Oral Radiology, Niigata University, Faculty of Dentistry
3) Department of Radiology, Osaka University Medical School

Research Code No. : 620.3
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A retrospective radiographic survey of 133 patients was carried out to investigate radiation injury
to the manidible. The patients were all treated by interstitial radiotherapy for squamous cell
carcinoma of the movile tongue during 1967 to 1986. The patients were divided into two groups; 39
patients in the first group treated by interstitial radiotherapy alone (65—80 Gy/74—280 hrs) and 94
patients in the second group treated by interstitial radiotherapy (50—-90 Gy/47—215 hrs) following
external radiotherapy (26—50 Gy/3—5 wks).

In 61 of 94 (65%) patients of the second group, radiographic changes such as widening of the
periodontal space, rarefaction and/or loss of the lamina dura, resorption of the alveolar crest,
osteoporotic change, worm-eaten pattern of bone destruction, sequestration and fracture were
observed, while in 12 of 39 (31%) of the first group. In 37 patients (39%) of the second group bone
exposure developed, while in 6 (15%) of the first group. With regard to TDF analysis, a high incidence
of the radiographic change was encountered in the second group patients who received more than 160
of TDF values. Furthermore, radiographic changes were observed in 71 of 103 (69%) patients with
molars, while in 2 of 30 (7%) without molar. Thus, a correlation between the existence of teeth in high
dose area and bone injury was suggested.
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Table 1 TN classification (UICC, 1978) and
treatment modalities according to T stage

T1 T2 T3 T4 Total
NO 23 67 12 2 104
N1 2 15 8 4 29
Total 25 82 2 6 133
Interstitial RT 15 22 2 0 39
Ext. RT +Interstitial RT 10 60 18 6 94
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Fig. 1 Case 1: Radiographic changes after radiotherapy
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Fig. 4 Case 2: Radiographic changes after radiotherapy without remarkable
subjective symptom
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Table 2 Incidence of bone injury by dental status

Radiographic change

No. of
patients with without
bone exposure bone exposure

dentulous PM 101 41(41% 29(29%)
M 2 0 1
P 23 1C 4%) 0
[ 5 1 0
edentulous 2 0 0
Total 133 43 30
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Table 3 Possible predisposing factors in bone
injury
No. of bone
patients exposure
tooth extraction
pre RT 11 6(55%)
post RT 16 8(50%)
spontaneous dropping 9 5
trauma (biopsy etc.) 5 4
re-RT 4 1
spontaneous 58 17(29%)
Total 103 41040%)
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Incidence of bone injury compared TDF and mgh values (T2 lesions

in the lateral border of the tongue, treated by single plane implant)

Interstitial RT

Ext. +Interstitial RT

Radiographic change

Radiographic change

No. of

No. of

TOF patients ST RRe patlems  poi oot
exposure exposure exposure exposure
—119 5 2 0 0 0 0
120—139 9 1 2 4 1 2
140—159 2 0 0 1 3(27%) 6(55%)
160—179 0 0 0 17 10059%) 3(18%)
180—199 ] 0 0 15 7(47%) 5(33%)
200— ] 0 0 1 0 0
mgh
1000—1199 2 1 0 6 3 0
1200—1399 3 0 1 1 2(18%) 6(55%)
1400—1599 0 0 0 10 3(30%) 6060%)
1600—1799 4 0 0 7 3 1
1800—1999 2 1 0 10 7(70%) 3030%)
2000—2199 3 0 1 4 3 0
2200—2399 2 0 0 0 0 0
2600—2800 1 1 0 0 0 0
Total 17 3(18%) 2(12%) 48 21(44%)  16(33%)
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