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Evaluating the radiation doses from different site of alveolar bone for head and neck carcinoma patients CAI
Yi-li, WANG Zhong-he, HU Hai-sheng, LU Shun—juan, ZHANG Lin, QIU Wei-liu.  (Department of Oral and
Maxillofacial Surgery, Ninth People’s Hospital, School of Stomaiology, Shanghai Second Medical University. Shanghai
200011, China)

[Abstract] PURPOSE: To avoid the alveolar surgical risk of alveolar process for head and neck cancer patients who
received radiotherapy,radiation doses from different sites of alveolar bone were evaluated. METHODS: To compare the
radiation doses between the different sites of alveolar bone and tumors, three—dimensional Treatment Planning System
especially for extraradiation was used. Data was calculated by paired—samples ¢ test with SPSS.11.5 software. RESULTS:
Twelve patients with head and neck tumor involved typical different anatomical regions were studied, including
nasopharynx, maxilla, oropharynx, parotid glands, gingival, mandible, cheek, palate, tongue, uvula, tonsil and floor of
mouth. According to the calculation, the average tumor doses were (69.30+0.45)Gy, the average doses of different alveolar
bone were (33.04+22.21) Gy, and the doses range was from 77 Gy to 0.07 Gy, P<0.003. Doses were significantly
different among the different teeth sites. Compared with the tooth inside the tumor targets of radiation, the doses of tooth
outside the tumor regions were much more lower. The average doses of molars were higher than other sites of alveolar
bone. CONCLUSION: Tumor radiation doses were significantly different from doses of different sites of alveolar bone in
head and neck cancer patients who received radical radiation therapy.To design a reasonable operation trial on jaws for
patients receiving head and neck radiotherapy, it is necessary to realize the tooth radiation doses. 3D TPS is an effective
tool to provide evaluable parameter.
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Figure 1.  Tumor radiation doses and alveolar bone doses of
different teeth site in 12 cases
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Table 1.  Comparison of each alveolar bone doses of tooth site
with tumor doses
Fox 4 FCATEE B x2EH Sd Pl
Pair 1 RS8-TD -17.01 1530 0.003
Pair 2 RS7-TD -19.92 17.18  0.002
Pair 3 RS6-TD -24.88 17.85 0.001
Pair 4 RS5-TD -35.96 21.29  0.000
Pair 5 RS4-TD -37.42 21.17  0.000
Pair 6 RS3-TD -41.51 19.70  0.000
Pair 7 RS2-TD -43.84 18.46  0.000
Pair 8 RS1-TD -48.51 16.50  0.000
Pair 9 LS1-TD -50.90 16.68  0.000
Pair 10 LS2-TD -51.01 16.54  0.000
Pair 11 LS3-TD -48.45 16.37  0.000
Pair 12 LS4-TD -46.11 18.10  0.000
Pair 13 LS5-TD -43.20 18.89  0.000
Pair 14 LS6-TD -35.61 19.33  0.000
Pair 15 LS7-TD -31.59 18.05  0.000
Pair 16 LS8-TD -25.76 19.08  0.001
Pair 17 RI8-TD -18.76 16.66  0.002
Pair 18 RI7-TD -23.42 19.05  0.001
Pair 19 RI6-TD -30.66 22.57 0.001
Pair 20 RIS-TD -36.02 26.08  0.001
Pair 21 RI4-TD -37.48 26.28  0.000
Pair 22 RI3-TD -40.98 24.64 0.000
Pair 23 RI2-TD -42.15 2520 0.000
Pair 24 RI1-TD -44.56 23.80  0.000
Pair 25 LI1-TD -45.01 2433 0.000
Pair 26 LI2-TD -46.17 24.11  0.000
Pair 27 LI3-TD -45.59 23.17  0.000
Pair 28 LI4-TD -43.84 25.26  0.000
Pair 29 LI5-TD -42.09 24.89  0.000
Pair 30 LI6-TD -37.89 22.47  0.000
Pair 31 LI7-TD -30.42 18.53  0.000
Pair 32 LIS-TD -25.17 18.27  0.001

TN AL

3 itfit

TOTY Ja A DX ERRE 20 21 48 52 B8 T 5 T R
WUIMIC I HEAE/N T 60Gy 1Y XIS T TR 4H 2
(18 S RE 1Bt , nl AR T i . M e =
70Gy B9 XITF A I SV 52 BE S AR 58, X B/ i
B A n] BEAB A, T A BT B A B 0w LA
SR 5 R R TR R B IR BT BB A Yl e R
R,

TE RO IR ST IR 2R G2 1R LURIT i 7 21 64 %

SR HRE LATHIE AR T, TR B 0 o BEAT 2 119 o
R 70 A LR R R — S AR R T A AR

i Je L DX P 2450 B RE TSR b JRg S 1R AN [
3 B TE W 2L 80T 32 2 BT R) B S IO B 0 T g
FROLLE T AR BRI 28N IR iz S i A

B, R 3B SR R AR 1 B 853 1 R 22U ) AL
Z 3 e R0 AF T 2 A RO T S R A IR
A Z M LPRF T EME, —BFARERT
70Gy B XSk AT, S M B IR BB 1Y & A X DA sk
S N1 S % N €T B R O o R g e
(1) TR 2 3B TP S 790 X, B2 A 2 A
PEEIRIE AN ORI RS, 4 m F AR M e e
WA EE A 20 4 90 4R )& T4
S50 = 4k S A TPS I PR LA Sk ™ 00 430 i 98 21 27
I IE & 2 20T 7 A0 8 1) SR 300 e A PT R  TPS 7=
Az DI, 32 B (o8 R o o0 A SR XA A
AR 8 o U A5 ) T AR T X AN [
R AN TS TR0 A A 9 0 R LR

F St 510 7 1) IR T T A — A
P, AR5 B 11 s A0 1 5 A [i) i )0 45 174 B8 9
AN T B SR 07 58 LAY A I P A IR AL
P IR T IS A% R R AR 4 SR T
S 2R AR IR IS TR BT R, 2 bR AR A T O Y
FEAE 70Gy 24T, BT 20 A4 1 7 24 50 i <
55Gy, W A 22 B JE % B E MG =R X, 1
FAL G Ik, 1T B L g 700 A R DA 2 A AR
V5 RGP B SR BT A AR B AR L s it AR
A B B A SR i A7 R 60Gy, H A B
TE B4y ) B SR B i B0 32 B A B 60Gy
i, E B E MG EE T Z R K IE, R S AR
W, 29 5% 090 B 1T BE 4% 2 A P B O R RE TSR R
10 R 43 B SR 570 4R <60Gy B, B 2 40 1% b T L it 3%
R L B — e B G R, Rk T R SRR AR
()42 45 i . Beumer 55 WG H2IH | 475% T A
(5 AE 65Gy LA LI B RFE R MER B i LT, i
Bedwinek %5 M 42 36 7 b 98 71 4 <60Gy B, & W A
M R AT SR B SR PE B S . L B PR R ENIE
T RO A B AR5 SR B Sk S R AR
WG PEWCT I, 25 A TPS 52t & TE 0T, Al
SR AT <55Gy, BUAERE EE, PR R
IhFA — BB ERE T PRAS, A RAL T BB
SR RRAS . A0SR B 2 W R AR AT 8RS
TP BT, W45 2 A0 BT 32 A TS ) A, R R
LA, AT HAR N BB AT IR IR YT g R 4
BET RAFRIORRRE , SR, AN Z AL 2, BT e fit
FIEBAL AR, 45 2 52 B T 2 HE S8 70) a5 22 AR K L I
1R, J5 W52 5 BT R e b A X



SEULHL A S U S R BT R e 0 E RS

+ 260 * CAI Yi-li, et al. Evaluating the radiation doses from different site of alveolar bone for head and neck carcinoma patients

A2 w2 AE 40Gy DL, TS XS 48 5 A
30Gy LAF o BFE— BT AT A K FAR LG S X
BN A

ARG GERNA o R X AR X B 2 S X
o, 4 IR R R T0Gy B 28 R B 45 A B F- )
HH/NT 40Gy, TR DR b X — i B o 5 A G A
e, AR BT 3E B BT A R T A KA B
(700 ZF R T R RO B T A B
LRE L S A 5 A T T R BRI 2 AT
A AN AL R 1w TR R R A

AR R | A5 S 7 A AR S AR
Ko B A5 e 2 i ) ek v DRV R AR 22, A0 i 8 )
SRR AR FE AR A S AR LA L ok L S L A
O, TP = U ) 28 36 BB AR 0T R i A R
ST VA& I MR RE BT A R A T AR IE A R UL £
B b, D R T 35 70 S ke DA B AR R 2R Y A7 R
SORANTTIR A T R AR 8 S PR R S
AL g JEL R i 50 0 5 A S R i AR R R AR A K
IF PR AR A5 A A AP RGIT SR AR AT S AR

3 Ak, AR R R — A 45 — IR DL BT
AT HE B R O G 0O SO B AT
SUCRTE 4510 4G A AR AT R 3G 0 S - R & R
1 JLARFNAR G A AN A KRS Al SRR AR i3 1
o TR LR R AR

Wi 5 TR0 1 A5 1 R RUROY B R i 8 v R Ui
Xof FEE A A O R B B BT R A AR

% o AW m L, H i TR 7 AR R
JRE R A Ry, R R ) 25 St SR R R A
BRI RN, AR AR B4 R e SR 2 A R
300 R R B AR Y B A O R TT R R
DI AR T AR AR, sl 2 A I ™ O R, 4 v T
AR B Sk SR T Ja B TR Z 8T, AR R TE
FIHT TPS SR AL AR B, 1 fiff A DX AR T 50 2 23 A1 1
oL, BRI PRI,

[ % C#k]

[1]  Vudiniabola S, Pirone C, Williamson J. Hyperbaric oxygen in the
prevention of osteoradionecrosis of the jaws[J]. Aust Dent J,1999 ,
44(4):243-247.

[2]  Thorn JJ, Hansen HS, Specht L, et al. Osteoradionecrosis of the
jaws:clinical characteristics and relation to the field of irradiation
[J]. J Oral Maxillofac Surg,2000,58 (10):1088-1093; discussion
1093-1095.

[3] Tong AC, Leung AC, Cheng JC, et al. Incidence of complicated
healing and osteoradionecrosis following tooth extraction in
patients receiving radiotherapy for treatment of nasopharyngeal
carcinoma [J]. Aust Dent J, 1999,44(3):187-194.

[4] Tatsuzaki H, Urie MM, Willett CG. 3-D comparative study of
proton vs. x-ray radiation therapy for rectal cancer [J]. Int ]
Radiat Oncol Biol Phys, 1992,22(2):369-374.

[5] At BREHA, XV 5. Mg B ia A ML Ab s . dest
P B 2 i T BRI R R R 2 4 R AR, 1992 250.

[6] Beumer J 3rd, Harrison R, Sanders B, et al. Postradiation dental
extractions: a review of the literature and a report of 72 episodes
[J]. Head Neck Surg,1983,6(1):581-586.

[7] Bedwinek JM, Shukovsky LJ, Fletcher GH, et al. Osteonecrosis in
patients treated with definitive radiotherapy for squamous cell
carcinomas of the oral cavity and naso —and oropharynx [J].

Radiology, 1976,119(3):665-667



