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(%)

Total 138 100
Sex .

Male 103 74.6

Female 35 25.4
Age (median: 49, 18 ~ 85)

<=40y/o 33 23.9

> 40 y/o 105 76.1
1997 AJCC stage

I[+11 36 26.1

m+1v 102 73.9
EBRT dose (Gy)

<= 900 cGy 25 18.1

>900 ~ 1800 cGy 22 15.9

>1800 ~ 2700 cGy 34 24.6

>2700 ~ 3600 cGy 30 21.7

>3600 ~ 4500 cGy 27 19.7
Brachytherapy

Yes 10 7.2

No 128 92.8
Chemotherapy

Yes 35 25.4

No 103 74.6
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Case Age/ Histology TNM  EBRT Brachytherapy Chemotherapy Survival Survival
NO. Sex type stage (Gy) status (yr)
1 40/M Undifferentiated TINOMO 3180 1650 cGy/3 fx No Alive without  19.7
carcinoma stage I cGy disease
2  53/F Undifferentiated T2N2MO 2880 No No Alive without  18.3
carcinoma stage [IB  cGy disease
3 31/M Non-keratinizing T2N3bMO 1900 No No Alive without  15.88
carcinoma stage IVB cGy disease
4 35/M Undifferentiated T2N2MO 2340 No No Alive without  13.22
carcinoma stage [IB  cGy disease
5 37/F Non-keratinizing TINIMO 1800 No No Alive without  11.92
carcinoma stage [IB  cGy disease
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Factors Median survival (yr) Univariate analysis Multivariate analysis
Age
<=40ylo 0.84 P =0.0571 P=0.294
> 40 y/o 1.66
Sex
Male 0.84 P=0.2371 P=0.359
Female 1.18
EBRT dose
<= 2520 cGy 1.07 P =0.9996 P =0.353
> 2520 cGy 1.06
1997 AJCC stage
I+1I 1.145 P =0.8682 P=0.898
I + IV 1.06
Brachytherapy
Yes 1.186 P=074 P=0.587
No 1.0602
Chemotherapy
Yes .1.06 P=0.9818 P=0470
No 1.186
BEETHES  BHACEHEEERN GRS (4715

BREAS E RN EAN ORI L -
WEA - WEBE - REEKES  ESEER
FERETE > A EER - EEELANE
BEEHER - BN ERBEENNKESEN
B - Chen EABAEKRBET —FEH
276 {7 IR N FENERRT - e TS
BRMEHERE RAEIER R & HHE - BETUE
BEETR2EEENRAREE » 543.5% - K
SGE 138 R AZHE 26 fif (15 18.84% ) fH &
FEFERBIESE 900 ¢Gy Z 2000 cGy Z [M I EEmET S
& 8TAL (4 63%) 7R ERTERIEZE 2000 cGy
F 4500 cGy ZEERSTER - EERRFHETE
TREHEIEZ 55 2 B8 5 - SR IER A HE
 BEBEEEESEEER BERAE BN
- FHWARBREH RS EEEE - BIE
TEFRMTEE G E R - BRI AIARE MU AR IE
FERBIRIER » (EH AT LUER 52 sG R E
BEFEMBHIHRE - EEREZERHEH
REERMRIES - A ¢ P A E e R R
% (CT simulation) TIf5FER CIEMEHER R
B BRH=EZEMIER AR (3-dimentional con-
formal radiotherapy ) * 5B FRTEI G (intensi-
ty-modulated radiotherapy * IMRT) FEANSLIETESR
e e 8 2 1) B [ I AR ¥ 1 R A 1B R AR Y 15
& ROAEAESMNBERSETEIERIAER

PRI EF 2 B B fs SR B R IR B4 [6,8] 7T LAKT
i85 - B4R (tumor control probability, TCP)
MIEFEABEEASETR (normal tissue compli-
cation probability > NTCP) Effi 5T §RH & > Y
BIREE S ah#E (sigmoid curve) » FH SR HEH]
RHRERTE > BEEZEEEH R ERER
&E - EEERER - a8 ERSE
YESTER] o Vikeam ZE A3 EEH - WEHE
A 6700 ~ 7700 cGy 2 ¥ HA BRIRFE Z S 122 i
3 (local control) EERRRMER L& /EE
HIRE - HHh 0 Qin FEA[IOFEE » ERBEE
SERIRE SR MR 4900 cGy > 7000 ~7900 cGy
R RFAEER 9000 Gy =4 - WAL 5 FFER
SRR 46% > 54.1% © 64% - EANAJEEHEIR B ST
BRI R BUR  (BEHRARIERETR > £l
SNBSS EREIE 4500 cGy LT » M8 E B ik
FHRBI &R 58 2 EBH ARTFE - SRR
SRR — S T ST e BB & 4R 7000 ~7400
Gy - HEMEEIE SRR (D) EEK
HEIE TR EFEEE © 5 ANRIRE &R
&R 1800 cGy - &% 3180 cGy #BSMAHR
3 REWPBERHER - R 550 cGy - HHRE
MIT IR A BRDHIRLR - SRR 5 A2 R
BERTAREE— O iTaT e o

TEU AR B B B R R B AR ) 3R i R AR R



BIR TR RBSZ SN R BRI & 4500 Gy AT 67

Fo— - Perez A [15] H&iEH - EHRETHRA
&% 6600 cGy ZE 7000 cGy Z FEFRF# 54 T1 K& T2
CBRIREE T AR EHIR - BB T3 &k T4
EIREAE S5E 30%E 40% 2 RERERER - HAl
B th 5 S5 R AE L YRR [14,16] - A
Prge2. 138 (1R BT SNEE ST I & 4500 cGy B
THE - B _EREERIREEZE - BRZRER
AERGE S BIRRE BAER R TE 1990 £ LARTH#H
ZE R ERE - BHRELTENGRZRER
MAOTEERZER M EECRMESE
& FILR RS REEE - BnERERE
AN Ve SN bR Ik 3 e
15 AMEESEENERAREEYBMTRET
BETZRE (bias) °

w

WAMR R EMRO R 138 AR5 RN
HBt VA B & 4500 cGy DATF & &R % BIA R
EEOWRET  HEREFEE - —ERA
FERBEEIER (overall survival ) 43 BIB 52% »
11% - RESHIF BB AR R 2 L
BEANIERE/DEIER - M E TS E
ZEMEERZR ATEIERNORRERN - B
I S SR AR e A S A e R 5 2 DA B T B R e 45
SR EIRE - A0{A SRR AT |3 I A R
=PSB LERIGE  EERRES
LEARE -

2EM

1. AJCC Cancer Staging Manual. 5th edition,
Philadelphia: Lippincott 1997; 31-36.

2. Chang JT, See LC, Tang SG, Lee SP, Wang
CC, Hong JH: The role of brachytherapy in
early-stage nasopharyngeal carcinoma. Int J
Radiat Oncol Biol Phys 1996; 36: 1019-
1024.

3. Chen YP, Tsang NM, Tseng CK, Lin SY:
Causes of interruption of radiotherapy in
nasopharyngeal carcinoma patients in
Taiwan. Jpn J Clin Oncol 2000; 30: 230-
234.

4. Cheng JC, Chao KS, Low D: Comparison of

10.

11.

12.

13.

intensity modulated radiation therapy
(IMRT) treatment techniques for nasopha-
ryngeal carcinoma. Int J Cancer. 2001; 96:
126-131.

.Cheng SH, Jian JJ, Tsai SY, et al..

Prognostic features and treatment outcome
in locoregionally advanced nasopharyngeal
carcinoma following concurrent chemother-
apy and radiotherapy. Int J Radiat Oncol
Biol Phys 1998; 41: 755-762.

. Hendry JH, Moore JV: Is the steepness of

the dose-incidence curves for tumor control
or complications due to variation before or
as a result of irradiation? Br J Radiol 1984,
57: 1045-1046.

. Lee N, Xia P, Quivey JM, et al.: Intensity-

modulated radiotherapy in the treatment of
nasopharyngeal carcinoma: an update of the
UCSF experience. Int J Radiat Oncol Biol
Phys 2002; 53: 12-22.

. Munro TR, Gilbert CW: The relation

between tumour lethal doses and radiosensi-
tivity of tumour cells. Br J Radiol 1961; 34:
246-250.

. Perez CA, Devineni VR, Marcial-Vega V, et

al.: Carcinoma of nasopharynx: factors
affecting prognosis. Int J Radiat Oncol Biol
Phys 1992; 23: 271-280.

Qin D, Hu Y, Yan J, et al: Analysis of 1379
patients with nasopharyngeal carcinoma
treated with radiation. Cancer 1988; 61:
1117-1124.

Sultanem K, Shu HK, Xia P, et al.: Three-
dimensional intensity-modulated radiother-
apy in the treatment of nasopharyngeal car-
cinoma: the University of California-San
Francisco experience. Int J Radiat Oncol
Biol Phys 2000; 48: 711-722.

Teo P, Tsao SY, Shiu W, et al.: A clinical
study of 407 cases of nasopharyngeal carci-
noma in Hong Kong. Int J Radiat Oncol
Biol Phys 1989; 17: 515-530.

Vikram B, Mishra UB, Strong EW, et al.:
Patterns of failure in carcinoma of the



68 B 576 F S B SRR TR O B 4500 Gy LA TF

nasopharynx. I. Failure at the primary site. sity-modulated radiotherapy for nasopha-
Int J Radiat Oncol Biol Phys 1985; 11: ryngeal carcinoma. Int J Radiat Oncol Biol
1455-1459. Phys 2000; 48: 329-337.

14. Wang CC: Improved local control of 16. Yan JH, Qin DX, Hu YH, et al.: Manage-
nasopharyngeal carcinoma after intracavi- ment of local residual primary lesion of
tary brachytherapy boost. Am J Clin Oncol nasopharyngeal carcinoma (NPC): are high-
1991; 14: 5-8. er doses beneficial? Int J Radiat Oncol Biol

15. Xia P, Fu KK, Wong GW, et al.: Com- Phys 1989; 16: 1465-1469.

parison of treatment plans involving inten-

THE OUTCOME OF PATIENTS WITH NASOPHARYNGEAL CARCINOMA
TREATED WITH SUBOPTIMAL RADIATION DOSE

Yi-Ting Huang, Ping-Ching Pai, Chen-Kan Tseng, Chien-Yu Lin,
Ji-Hong Hong and Ngan-Ming Tsang

Department of Radiation Oncology, Chang Gung Memorial Hospital, Linkou, Taiwan

Purpose : To study the outcome of undertreated nasopharyngeal carcinomas (NPC) in patients who
received external beam radiation doses of no more than 4500 cGy.

Materials and Methods : From April 1979 to December 1997, 138 NPC patients receiving radiotherapy
with external beam radiation (EBRT) doses of no more than 4500 cGy at the Department of Radiation
Oncology, Chang Gung Memorial Hospital, Linkou, were included in this study. Total doses ranged
from 180 cGy to 4500 cGy with a median dose of 2520 cGy. The survivals were calculated by Kaplan-
Meier method. The median follow-up time was 7 years.

Results : At the time of last follow-up, the 1- and 5-year survival rates for the 138 undertreated NPC
patients, derived using the Kaplan-Miere method, were 52% and 11%, respectively. One hundred and

twenty-nine patients had died of the disease. One patient had died of intercurrent disease. Five patients
were alive without disease. Two patients were alive with disease. One patient was loss of follow-up.
The median survival of these patients was 1.06 years (range from 0.03 ~ 19.7 year). At the end of study,
local recurrent or persistent tumors were determined for 94 patients (68%). Forty-nine patients (35.5%)
subsequently developed distant metastases. The causes of death were: locoregional disease: 56% (n =
77), distant metastasis: 27.5% (n = 38), cachexia: 11% (n = 15), cerebrovascular accident: 0.7% (n = 1).
Bone, liver and lung were the most common metastatic sites. Most of the patients died within two years
after interruption of treatments. Death was the only outcome evaluated. Less than 5% patients (n = 5)
were alive without disease till the time of analysis.

Discussion : The prognosis has been dismal for undertreated NPC patients. Our study confirmed that
long-term survival is rare in patients with NPC receiving EBRT doses not more than 4500 cGy. The
majority of patients died within 2 years after interruption of radiotherapy (RT). The acute side effects
and complications of RT were the primary factors influencing the patient’s decisions to drop out of the
treatment.
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