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Prognostic Factors of Nasopharyngeal
Carcinoma Treated by Radiotherapy

Naoyuki Shigematsu', Hisao Ito", Yosuke Oki",
Tetsuya Kawada'’, Takayuki Suzuki',
Atsuya Takeda', Minoru Uematsu'’,
Atsushi Kubo', Masato Fujii®
and Hitoshi Kanzaki®

This study was a retrospective analysis of 82 patients with
histologically confirmed nasopharyngeal carcinoma, who were
treated at Keio University Hospital from March 1983 to March
1993. We studied all cases (62% of them were stage IV) with
regard to their prognostic factors and chronic side effects
induced by radiation. All patients were received extended-
field radiotherapy from the base of the skull to the supraclaviclar
lymph node area. The five- and ten-year overall survival rates
for the entire group were 59% and 49%, respectively. Three
stage | patients were alive without recurrence or metastases
for more than 5 years. The ten-year survival rate stage II-1II
for patients (23 patients)was 78 %, and for stage IV (56 patients)
37%. The five-year survival rate of patients in T2-3 group
without lymph node metastasis was 88 %, while it was reduced
to 55% for patients with metastasis. The prognosis of T4 pa-
tients was very poor: their five-year survival rate was 37%
with lymph node metastasis, and 35%, without lymph node
metastasis. Patients under 46 years old showed an increased
survival rate compared with patients over 46 years old. Pa-
tients who completed less than 52 days of radiation therapy
found to have a better prognosis than those receiving radia-
tion for a longer period. Our multivariate analysis indicated
that age, radiation period and N-factor were statistically sig-
nificant in influencing prognosis. Hearing loss occured rela-
tively high with 20% of cumulative incidence in our study,
probably because they received radiation therapy with the ex-
tended field including bilateral midle and inner ear. Extended-
field radiotherapy for patients with nasopharyngeal carcinoma
might contribute to improving their cure-rate, and precise ra-
diation planning is warranted to avoid the late complications
such as hearing loss.
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Table 1 Background of the Patients
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e 5.7 A Ty S VL HEIDR0

Sex male : 68 (83)
16-30 : 12 (15)
31-50: 26 (32)
51-70 : 39 (47)
71-83: 5 (86)

Age

Stage 113 (4) 1u:9 (11)

squamous cell ca. 86
adenoca. :
transitional cell ca. :
undifferentiated ca. :

Histology ¢ 7

0 (86)
2 (2)
4 (5)
6 (7)
50-59Gy : 6 (7)
60-69Gy : 63 (77)
70-74Gy : 13 (16)

Radiation

122 (27)
140 (49)
120 (24)

Chemotherapy none
FAM-PM*

Cis-5FU™

female : 14 (17)

:14 (17)

Bld -7z,

H: A7 %I IK aplan-Meieri % FW T
HIBL, G#RGH 2L L1995
I8 AREIEMGEIE & Lz, A
TR SV, MRIE L B
b 3IFLECICEDTS, B
SHIMITREI04E 8 # AT, 3 4L
B Lz b x4, i3
HHTH o7z BEAFEEILITH |
B, IVHI3 BloaEH 4 Bld Y, BIF
HII95% Th o7z, REBHTHEHRE
LR A T L7220, FBTESsiE
IESE F 70 IR S L Ao ER A
L, WEHEROD 2 SEICIEREATH
WL EE LR £/, LIHED

IV :56 (68)

()%
*1 5-fluorouracil, doxorubicin, mitomycin C, peplomycin
*2 cispratin, S-fluorouracil

FONFIE, "R 36, PobR36l, K bRISaf)
THhot:.

BEHRIEIEIE T 4 + v 76MV-X#Ez v, | [#E2Gy T
S mFRET L7z, BSEETRIIC A0 6T, HEK
O E R E T4 S0 -whole neck THIfE L7, BHZEED
SEEE FER Y oSSR E CldAeAs 2 M, SHEFTERA S 8
BB 2oSERSEI E TIXATST 1 FITCRESF L 72, 40~46 GyLL
%, BRREES LEREED) 2o SHEHIER I BB A
LTz BAEEES0~54 Gy | B, 55~59 Gy 5 fl, 60~64
Gy 38%l, 65~69 Gy 2561, 70 Gy LLE13fITdh o7z, #idk
7360 Gy Kifi DFEFN LT X TT2LLFNODEF TH - 72, 70
Gy LLEOFEBNIIZE A EAN2LLET, 60 GyDIRSIEEIZ]E
BOFNNRDT 5 Thho G IEBMBE TR
e

b2tk I Z60B T h N7z, (b ITEE R E {JF
e ) v EER ORI L v B s A8 EEH
& rzhs, HUpRseaiaabl, FEEGERT7H), BEHE TR
BlZATb Tz, RO T OB R SRER T1h B
BICHERATRAE L7251, 5l &S b FBEIITS h
7z, WHSOBSE Lz 5-7 4107 F 2L (600mg/day p.o.,
10days), FF¥FVIEL »(30mgiv.,x2), ¥4 b3f >
C(Smgiv., x2), BLURTO<A2» BGmgim)iZdb
FAM-PM-R®7%340f, #DMbo stk s LTEL AT TF

Table 2 TNM Classification and Clinical Stage

R FENES AN ER OB L, ST&iH

FLahoaEd 1 HABROESRE

EHE L, R, RATEZEED

A EEE [ generalized Wilcoxoni:
2L o TITV, p<0.05DBEEIZHEENDH L L HwE L7,
ESIZEERFIZ2WT, CoxD A — FEF LY % Hn
TSR AT o 1.

w R

1. REARIETFE

SFEPIOAEAFR L BIRFES 2 VWIITNMGEIZ X 54
FELFRg IR LA, BARETHOLE 3 filek] s £L0 1
WA U720, - & IV 10 fE R, FhEh
8% L37% &R, MEHEOMIZHL 2 LERELRD(p=
0.0007) (Fig.1 A). [FEAEICT2~3 £ T4% LT % L, 1044E
TFER1359%, 23% & WAEEEN A LN (p=0.019) (Fig.1
B). V) U AFEROAEICL ) S GE L, ERORV
HEITHREFCTHEFEOBICEEENR SN (p=0.031)
(Fig.1C). T &bb, BARETHTEIVE, TNMHETIE
T4L ) Y \EER D& B5EH, MWOREL ) FEARE &
27z,

T2 3B ETAHOREZ BT, V) VI HEBOFEST
BICRITT BT RE LRig2lR L7z, T2~3BETid) o8
B R Ve, 108 EI374% & BAFCTH o 7295,
) U SEIERIBHERTIZS2% & 2o 72 (p=0.015). T4EET
130 Y SHEERB A VL 10FEEFEISB L oo, )Y

INEREERETE TI10E BRI 2o 72 (p =
0.974). V) o EHEAEREERETIET2~3 LTS

T N

0 1 2 3 Total
1 3 0 2 0 5
2 9 4 11 5 29
3 6 4 7 6 23
4 7 5 9 < 25
Total 25 13 29 15 82

DOETHELTYH, EREALN NPT

S (p = 0.332).
o 2. TOMOEFEEFR
N BHEDEMDTHIRITTHEE, Figl
;14 AR L7:, R 46EU T E F ez 5
IV: 56 BELCMT T, 10EEERIZZFNENTA
82 BB LV29%E 2D, MBOMICHEEY

SER 84 12 H25H

33
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Fig.1 Survival curves of nasopharyngeal cancer patients according to the

clinical stage (A), T factor (B)and N factor (C).

B072(p=0.038). 405K THT % Lpflid0.014L & 512/

S o oh, ATREBR HERT 2 BICHT TREF L
). ARRE OXF R
WD TFHREF & LTHEREICR S LR

BEIHEZEIRO N R -7 (p>0.1
BETH,
Th ol BEHBIZA6HE LT BEOIVIER H324)
2560 (78%) Tdh - 72DIZxF LT, 4T EBETIE
50601314 (62%) & 72 > T 7z,

IGHHIHI260Gy DIBS DOBE, RIEBIRA T (&
FTCENIZNRHTHET T 5. EFREHETRAS2
HURE Enad 2 28 CHEL, Fig3BIIRL
7z, S2HLPIAREIZSS H L EOBEIC AT, RN
AEICBMFTHo7:(p=0.0055). iGHEHMZS2HLL
TT2HIIHT B EEEL > 7:(p=0.006)
A, SBHLUETHIA L AEEI IR o7 (p>
0.1).

N-IVIiZ xR & LT, BSHRE %60 ~70Gy DH
T2HICHIT CTERFER B L7278, FHREFEL
THEZIBD N LD 57:(p>0.5).

LA T0BNICHE S 7z, Hshgs: & o
FARNRAHARF T & AU-IVIATOB & 5512, 1Lk

34

HEHE R L AEIPER 121,
B, BRSO &R E o R IR hd B
FERIZEDBREDEND > 7275,

L NHTEHE O U i

DFHEIZ LY FHRABGET L7208, (b2t R L
FEOF AT EAF MR E I ERBI AN Lo 72 (p=
0.74),

TOfk, PR, AEEE, b
OWT MR L 708,

SR OB 52
HEOBIM L7 HT 370

=7,
TNMS4E, Eiis, PBEHHR, MRS, R
PEE, R, %ﬁ%&u%f_ﬁf'—& L TS A AT O

RETable 3ITR L7z, £HT0H b, 4Eie, IR
M, NEKFoD 3 [ﬂ?—’fﬁ CONEFCFRICH BB
BLIRF-EH o7z,

3. BRbIUGEBORER

2B D ELRMARE LA 5T, 3 BlidF
FrRSEDS, S PUSERIARHTH - 7. BArERICH
L T1X79(82-3) Bl 6 Bilidifsts b B & A 2Rl A
WA LFHSE L 72, FSsI2emlc A b, 156308
SRS X O Z0RIB, 2 FlIXBEE SR
COSHEID A, 9 FIIHEAGIEF ORI HE L7, 45
T IOERER T EEERIZS6%, [-NHHB X 0Tvil)
TIXENENG64%, 59% CHEDMIZEEEHN LS
7z (p =0.016) (Fig.4 A).

Ynf1377 (82-5) Bl IsHIC A B, B, &, HFFE
NOEMBIERE T o 72, 10FE REHEREBRIIS %
T24% & %o 7285, I-NIEIE10%, IVERIZ34% TH
272(p=0.065) (Fig.4 B). NOUNI~3THBIEL %
HET 5L, NOREI6% TH -1 ooriﬂ N1~38#
TIE34% & % WV A EICIERH S -7 (p=0.017)
(Fig.4 C). MIEILIGHER 5 FEL LR L T B
JETH721220% A b7z, $mfid 5 FELIPICHE
L, SEULFFEALTHICHET A2 Eldhdo

#a

'
BHBEOBBE, O
Zhoo

e INE.L A f_. BN i)

THWIHEETl340~46Gy T THE D HRHEFIZE I NS

100

80

Survival Rate (%)

50 -

T T L L L
lL_TLL
il ElEE T2-3, NO(n: 15)
- R
. ="
ot =0.015
L Jf u__ﬂz;ms(n a7) P
{ '--:L 23, N13(n:18)  p=033
T4, No(n: 7) ! p=0.97
|
!
0 2 4 6 8 10

Years after Treatment

Fig.2 Survival curves for T2-3 and T4 nasopharyngeal cancer patients
with or without lymph node metastasis.
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EHEIFRII0~55% EMESNTEY, FEEOH
HEIZ60~80%, 1) ¥ EIELFE ORI ER70~98%

&, RTEEOHEIC B RREG N EETH I L
HENS) L7 CLEIHEEBER T, ZLAL
DEE, BEHIGREIGERERIROFE—ICH T o
A, Lo LEBEBOBERE DB, GREENE
RS WHETYH, HBRERESII13~35% 2%
AT 5 & S TWAY, KRE Tl 5 F4FF
H(359%, RFTHIEZRIZ65%, Bl R L g
SEEE 1328 % THER O L R TH - 7.

68 % ATTVERIERI TS ) 104EETFRIZIT% T, I-110
HRFEBNZ I~ & D IZFEASRETH - 72, TNMA
HTHADE, T4TIOEETFF% EHWOTRRTH
o1z FIHEPIROSWT2~3 T, ) v/ @it
T B LT L AT HRIIARTH -7z, ) /3
B ICB L i3, EmBERAL (&R, wEB, THEDICX
S>TTFHENRL B E V) HoD S HEFRE S L Tw
B ARRETIIUICCOTNM AT > T4 2
LA, )y EERERRY)EELTFRNTFT
otz

L IHFERE ORI, EREROIEMR DS
WA 2 & 2 BREFEF PR, HRSRE ORI, /v
RIS & ZIBhNES, ZorEEeg, LFRakoftHIc X
DELLMELTERLE SN TWARDINI2 - BREY

Fig.3 Survival curves of nasopharyngeal cancer patients according to age

(A)and overall radiation period (B).

fodh, WEHEEEAGEA L, L 8 FllcAsh, FE4dR
WIS 7 AR5 6 fEIThz o775, 4 FIIIBETEE 3~
4AEEICHIE L., SHEoREEE LB M L CFRigsIRL
7z, WEEOREEII L —T 1 7T LTRSS L VIRIRE
PERL, BT OESE T CEHIChIAHEHOETHS
R b, BEOFEA LSO R R HEORR T
MRt L7chs, SRE HRICHET /T IO TR o
7=

z =B
LIHSERR (SRR e CREROETELSSC, ) Y
INEEER OB L B\ X 7R R SRR OE IS A
ML\ EAB . BUHREIE N RERET, &0 S5

Table 3 Multivariate Analysis

FFOPLRIZL ) PHRATUETZ L, YiEETHIR
HLE) THAHY. ASEIOBKE TliiEgsTHE % 60~
70Gy DM THEMRIZ T THRET L7225, BEICL S
HIFRROZ iz A S e o 7z, R FTHRRTET
DL, 50~70Gy DFEFATHET L, 60~70Gy D TIZME
FHERIZ X B FHROUBELED TRV, LizdisT, K
MEHERLE—B L TwA L Bbhs,

bR T ARG T b %5 < DIEFNSHER S 17z, JEPEH
KEB & DRICERIIA SN R d o7z, FEFHERIND % <,
1R eBGABR Cld e WO IR v, {LEEED
PR & 0 iBERAGET 5 & Id B bR b olz. {bE#E
E2GET 5 BO—213, WIRIEREEERHEEAH T
b, TEFHEED 7 <15~35% |2 FEFEBREE R AT IR T B 720
Thb. (LFHREOFFRI L D iGEEEN ML LT 55K
B HDHAVIDM G S RNRIEA SN Dol L O
b5 1900 nWFRE BEERIZEBS TV R,

BEIERIT4FEUT OBE RIF 2 FEVEO N, SilE
TRAEFEISFRICETLA., LE
RO T HRETFIERE DT, BE

FHIHHEITRTL FRE L T 5%
3%\ 0295, FHAEEO FIRTERE DS

Variable Significance Exp (B) * cl#*
(p-value)

T factor 2196

N factor .0179 1.4819 1.0799-2.0336
Age .0000 1.0633 1.0355-1.0819
Radiation period .0019 1.0610 1.0209-1.1027
Chemotherapy .2146

Histology .3568

Total dose .8759

Sex .9152

|

FE B2 FERICOWTIEHET R
Vi, Martin 51102055 & @ _HIHEE
FEORERMTL, 1TEAEOHMEE
WFRGE TGRS T &
EHIFTTVEY, ThHPERIZE S
FEOEVICHEET L OMb LI

unstandardized regression coefficients
*95% confidence interval

FEHC84E 12 H25 H

Ly,

35
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100 -
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E 801 (N factor) p=0.017
0 X
a< 60+
T
28 4. N1-3(n: 54)
c I L m 1
s T,
82 20/
2 NO(n: 23)
0 '-r'-'_[ T 1 ﬂl _I__ T __I __I_ I- _T_ -'I
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Years after Treatment

Fig.4 Cumulative incidence of local recurrence (A)and distant metastasis
according to clinical stage (B)and N factor (C)for nasopharyngeal cancer
patients.

£ 100-
w
8 i
|
> 80-
£
§ i
T 60+
© |
3
£ 40
o |
£ ]
- 20
2 i 1
N
T T T T T T T T T 1
§ 0 2 4 6 8 10
Years after Treatment

Fig.5 Cumulative incidence of hearing loss of nasopharyngeal cancer
patients treated with radiation therapy.
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ToBEE, S3AHARZ AR TTFENRIFTH
o7, LorL, 4B O TG R M EER O
BRPREAT I 2 A% &, Pl ) SEiET & 72812
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&E LT, BRAGETTH, Fbn, FEEHHE, U 25H
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ERENE T3 Lo PHRRATFLEZ R, $7-
AN L T ko B A2 & 240 0ORIE D
HoHH, HZERBICL->TLTFHREATEEZS
y 4 A

TSR L o e, ZOBHE%
BT LRI A Z RS, BT
BRI ZIGHRNER AT L TR 254,
JRRH R GRS P - PR EP AL C R T 2 80
b, KBETCTIIERT 8 %, BIrFEEE L USHE
EBRIIFNENI5%, 28% & o7z AWEE
RTHALMN, Leeb bIBL T 575, 5~104
il L CH BRI T 2SI EEE G, BELS
L EAE L THIT AEEIE, LeebIdeEndy
10% & LTv505, KEFFTid20%LL EicB LA
72, TNABEICHEED, RENRIAHTH S, K
I, HEEHTIE T REOREYNS CHRESR, T
NESAAE Tk G E S~ 105EDFER T, WA DK
20~25% BV R e BE L SR TWEY, |
MHEEHE T b RO EEELEZ Hh, B
KROERISEDOFE L Bbh b,

L IHGE SR B2 0O T I PR ETHF O 3 AR B g HR R
OENN & O S LA™ 303 BRETEF O A I3 E
B E &S ICEERARORELT X
HAE < 4B, FEBE_EIRGER O REHRERIC &
LEELREE L LT, PHEMECHMEEE) D
%, Leeld FIHBHEIGEHROMENS 1 %IZH LN,
THISERERETH > EHELTWEY., BED
HBRFANIE <, IGHEEREEI B4 2 hgufiid 5
EC, 108U L/ THHFH - REENHNBT S L
BRTVE, B ICHESh T REEIIMTESE
BRI L N AR BEREE T H 5 2%, SERDHRE TR
Chhhizd vk LTwa, EHEED § %I2A
NHE7EHE LTS, Mesic Ot Tl
EZT U THodzl LTWBY . R Tl
EDH20% D BHIZHEL, BEOHE LY IEH

HEHRMIOEETFRETE LTEESATEB Y, BEY IEhol:, RENBEEELER LI —REL-T
MIAEHES 2 & B OFMIEIZ LY, SRR TT S WhEBbhbh, EEHEHZRORE Lo KBETE %

EWESNTVS', BEHIMIHEHRIC X b B oRgsEs v,
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bEREEDbNS, BEEOHBRG L L Tid, BIHETE
BHICHHT AER L H D0, 2 FL LB L THhLRET
LIGELE L, BENEREOHA LI 2D, &
SHRBEENABEIRIC 2 5. BEHREDERKE LTIEL D
HATFHEZ ONAHD, FEFCTIREENREE & BAHEL R
S, BHEOREDHIZHL P REEIE R,/ K
i, EEEHLE TS L7246 Y 0] 85 B8 5 (asymmetric arc
technique) {2 & ), ARHHECH - IWE~DBEGH 8T T,
FIRSERER O ARG L CHREHT 5 HESRIBE Ty
AW, F7z, LIEERE SRR MG T B L, BT
fi ot L EEL BT 5, ALHH?, TOERTE
HEEEDLNS,

2 F

19824 3 H X 1) 19934F 3 A [ BEHE S B ) b
BEEZH L, HEEIEERE O 7 HIEEER B VIES]

B2 fbo# 1055

68%) 8202 DWW TR Z BT L7z, &EROSEEL R
1359% Tdh o7z, ERAFLRTII-I £ IV, TNMSHE
TIET2~3 £T4, NOENI~3 DRICEFROEEEL RO
7z, T2~3BEI3) O SRR 2 WAL 5 FAETEERHB%
THoTzhs, V) SEEBSHET A E55% & ko 72, T4
3 Y EEBOFTEIZ I DL 5 EATFEITIS%, 37
%ERRBTHoT. FOMOTFHICHEETIHATFELT,
BEFERHEBENMIHETH 2. L2EERITOME
(&, AEHG, EEIAR, NEFPEEICTRICEET 5RTFL
o fz, AMETCIIILKBEE SO, - NE RS
FicEgEh, BHREESREHEET20% IR oM. FIF
RO BN o720, LABSESEVWLbRE L)
WZ o izds, SBEBHERSOLODOTRPLETHS,

AFEO—ERIIFIET IV I — PRI L 2T EZFFLT
WEEELLT.
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