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Abstract: Twenty-three nasopharyngeal cancer patients who were treated with high-dose rate
intracavitary brachytherapy from 1981 to 1996 at Hyogo Medical Center for Adults were
analyzed. Fourteen of these patients, T1:3, T2a:1, T2b:9, T4:1 according to UICC-TNM in 1997,
were previously untreated, while the others were re-treatment cases. Their T factors at recurrence
were T1:6, T2b:1, T3:1, T4:1. The source was “Co and the utilized applicators were a pediatric
endtracheal tube with cuff in one, an acrylic applicator in eight, and a balloon applicator in 14
patients. Five to 7.5 Gy, 6 to 20 Gy in total, were prescribed to the point 5 mm or 1 ¢m from the
surface of the applicators. External beam radiotherapy dose ranged from 40 to 100 Gy including
re-treatment dose. Nineteen patients were treated with combination chemotherapy. Applicator
surface dose towards posterior nasopharyngeal wall ranged 16.1 Gy to 90 Gy in total, and that
towards soft palate ranged from 9.6 Gy to 44.6 Gy.

The five-year local control rate was 69.3 % in previously untreated cases, and 33.3 % in re-
treatment cases. Late effects were observed in six cases, soft palate ulcer in four cases,
nasopharyngeal mucosal ulcer with bone exposure in two cases. The five-year cumulative
complication rate was 21.1 % and 16 %, respectively. These patients were treated with
intracavitary radiotherapy with rather larger fraction size to a deeper prescription point, resulting
in a higher surface dose. It is suggested that greater irradiation to the mucosal surface in one
fraction should be avoided for safer treatment.
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A balloon applicator.
a. Non-inflated state
b. Applicator with inflated balloon. ) Fig.2 MR image of patient with a balloon applicator.
¢ Ne.w. type with a ring marker for detection of The balloon fits well to the nasopharynx and
magnification scale (arrow). pushes the soft palate away from the source.

Fig. 3 CT images of patients with a balloon applicator, which reveals that the balloon
fits well to all nasopharyngeal walls, except in a few cases where a gap appeared
between it and the contralateral wall, like shown in ¢. Arrows indicate the source
position.

Fig. 4 Isodose distribution of a typical case overlaying
lateral set-up film. It shows a nearly uniform
distribution on the applicator surface, that is, on
the nasopharyngeal mucosa.
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Fig. 5 Local control after intracavitary brachytherapy
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Fig. 6 Late effects after intracavitary brachytherapy
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Table 1 Late effect cases

Prescription point in

Applicator Applicator

*1 *2
gzse Age Gender EBRT 1CBT . ICBT (distance from Applicator Late effect surface dose  surface dose ghemo-
: dose dose/fraction gyrface of applicator) (nasopharynx) (soft palate) erapy
| 70 Female 70Gy 12Gy/2 lem Balloon S°ft "‘;.:‘s‘l‘:l;"“'& 40Gy 162Gy *4
2 66 Female 60Gy 12Gy/2 lem Acylic SNPIMEMCr& 300Gy 3096y
3 66 Male 66Gy 12Gy/2 lem Acrylic  Soft palate ulcer 38.4Gy 38.4Gy +*5
Nasopharyngeal
ulcer
4 45 Male  60.4Gy 15Gy/2 lem Tube N“"‘:‘;:’r’“g“' 44Gy 44Gy
5*3 53 Female 60Gy 17.5Gy/3 lem Acrylic  Soft palte ulcer 44.6Gy 44.6Gy 76

*1, External beam radiotherapy

*2, Intracavitary brachytherapy

*3; Recurrent case

*4. Alternative chemoradiotherapy (CDDP 120mg, SFu 3000mg in total)

*5. Alternative chemoradiotherapy (CDDP 240mg, pepleomycin 50mg in total)

*6. Neoadjuvant chemotherapy (CDDP 100mg, pepleomycin S0mg in total) at initial treatment

DN K UREe» A2 TEERLL 7. LR
HIRESE O BIIE RICEEL, BEREIFES
# ABBEFBREEL, 5657 H&RiIZEL
FALL 7, fho1fiZ10F &2 2 2 THEL, 20
then A CEELL 72, EILERBIIC 0T — ¥
e % L2 DAMICIZIER] - A7 01 FIRGED
BT b o 7.

BT ORGBBIESIELD LT TH - IEFRO
KA GICH RS & A FIFEGERGE - SOk
DYIABED, EMNBEOBOT 7)) r— % —KH
O _LIHFAREE - Sk FREE A OMRPBED % b &L ©
FhEMELLE A, LIREEEEIERES
TI2135%2 6366 Gy: (THRAEIT6 Gy:) TdH 72D
WL, BEMIZII2E3SOEBETH -7
(P<0.05). F/-, BMOZWEEEIEEEF T
105725381 Gy: (h9{E145 Gy:) TH o 7-DIIxf
L, ZEFIZ1770 5394 Gy (R9R{E263 Gy:) &
Bl T B EIA 2 FB 72 (0.05<P<0.1).

z =
LIESE IR, TEA - R - MEEE - 7
B - SHRAEI % L OBRSSRE & HIR T 2 Ear R AL
Dd B 702 _LIRSEHTE O 5 A FRATE B < TS AE )
DEFRIIBGET L. ENBFEEO L) LERIC

MY AERGEREIEO—DTH L. E61C
BRATEB 21T Th R0 RIKEERIZ7— X b &
L THEPIBESS % I R 7=Chang & DR T b IEN R
FEIMZ =T DRBEESTR N LR EIN TS0,
S AR S ORS Ore-build upll L 2B EARLE &
MENBYHIH I AL THAL ) EEELTVS,
& OEE B CIL R E G B O SE S5 FT HlHF (E
69.3 %, FHHITIEI33 B TH - 7. WENEES
DFFHIHEOER OIS TIISETIA 29906
83 %k, HEBITIIIS "N H3ETI %E S h
THY, TLOBRBIRLRPARREEZONZ. L
ML, ENBEOEEE LT, WangbadTIT2E
L, ChangHboi3ES 1 emEFTEEFERBLTHED,
Pryzant59d 3 E W DI EBEO L E L LT
REELELTVD, ZOBRIYD &SR ORFHE
BlOHIZIETITATRBE OE GV ER & BEbi b
EFLEATEBY, BEIRRE> TV ZRERE L
E2 5. ERE, TID ST ENHEGEE O A
BRRE LIV =r T TN = —fFERAIORF
Bl E85.7 R RIFThH o/, BRLZ/NN
— YT TN —OBEFHFETILERD L,
FE T cm% SHES & L& &\ FIRGER R RE
WM SR E DG % M2 5 DT, Marinello 5
hyperdose sleeveD#t 2% & 2 & hEhid, EHH



122 I fEET b

56 mmIEDLDNET L WEEZOLND, | ecm%
Z 25D DILEIE & 1E % D A7 £ radiosurgery %P HE
THREBESELZEBTRETHA S . HREMIH
UCH OB ICHENEBS 2 1T 2 & & Ak
ENTLmwfs, SO OREHE I3 E N RSB
BALEEINTBYRBEARO—HEEL D,

—F, MRS QMO ER IR L Tz
W 7o E 2L, BEFS D BIEFL L D2 emd
FTHLDe [ emb& T BB O fEEETS
mm& T 5L DL ERS Y, |[DEBEHEICD
WTh, BREFRIZR->TATL3INH8 Gyk —
ELThawvsen EEFIONTE, FMHEs
FECHEIREVERCBEANIEYZ RGN T
W7ok, Fhanio L )z, BRSO
WEAESS mmiis $5E205, HEATIH
FAIIHMEFFMA L U THETS mmzEIRL T
W5,

FHEEHHEE IOV TIIHIEESD R & SHED
TOOBEMNLEBELETELR SRV, SKEE
SEANRBFIE) GHHE S LTI, Teob135/71
(ZERER M OB EE %, Chang 5913 12/1331 D
0% - WEa R0, LWKEEES, Leungb?
a6 ZBMHABOBHARE L TD, Kr d
6Bl O OEEE, FINEMNEEELAD .
FKADFILEDTEH L EIRBEIICERT L L7
A, RO THE & E B0 FE K IETE Tl % 6
BLTRRCLABIORE S H Y, EEHELE
EizgvE Sl o e,

4Ol 4 I3 EIBED % 5t 8 LIRET L 72, #iE®
re-build upZ ERBIZAN TR W &, NL—
TV =8 =LA DT 7)o — & —TIIHEE~
DEBEMPHERINTCBLT, 77U r—¥%—%
HOHEEHMEREOBREF LT LI —HLEV
Tk, FA-EHLULAELTLBRMELIIES 20
Z &, SRS E BERIBH OB ERI L F— TR
o {HBEIATE L B2 B 72 5O BEDO Bt 12 12 F
HEAEHBI L, o/l SN TIRVEWE
&, B OMEND D OB TEISEI LS
D197\ 0%, BEESSA G IR R I O W BEDE
DBCLDIZERLTEY, LR, ETEE
REFTH BT L&D b, MEIBEDEIL
IR E L BBEBOEETHLZ L2s, BEE

EELITINBENRE (CREST S, 1BORERER
HCHRERAICAKHESRE SV E)icT 5
CENMEIRICHMOERCEELEZ L. BIE
PORIREE CHaonEE L AL L 12, 5
He@UREsIilBZTEl, IN0FmaSEEs A
ELLTELWIEDFETHA)H. bhbho
W= T T =4 — %5 ) 4LERET60 Gy
DFIKEETS mmiZ5 Gy & 2@ BBE L7284, k
IHIEAE IR I O FIRMMBED I 172 5 0, 4
BO7F— 45 BBIT LT TRETHLEEEDbN
L, EBICCODAY ¥ 2 — VTSR 5ERIC
MRS 2 38 T,

BENRL ST TEIEATY, HiEE
WHET 5 & 52 812X W EEODfall offd LB
MR & TAHTHRTAILDTE, BHEO
RRFECEBICH L CLGMAFRIFE 2B L
MFCTE X 9™ Chang HolIMBBET6S GyD d & 45
HEL D2 emDFFMA TS Gy (HDR) #2[EBB5t L
BUfFZBTHEEZ Sl LTwaHhs, BRIR
JGD7=®I270 GyD & £ 2.5 Gyx2[E & § 54
W LHLELTWVA, BREEMIG L TIIBRED
WMOTKEL LADIZE D T THRYTiENZD
WA E O T~ 7 25 72 TR LIz <
V. Pryzant & ¥3/NBEETEF O 4L BB 41T 20-30 Gy FE &t
L7:#%, BEMEFTEEERERmIZSO Gy
B EEHERL TS, KBER/EHEER=17L
THITRMMIC2Y Gy LB S, V-7 7Y
T Y~ DOBEHA % BEIL T AUSHEE FS5 mmic
16 Gyt e 5. FATIREBFBREE WL T,
20-30 GyDHMNBET D, N — 2T T ir— & —
THIE TS mmiZs Gy x3E/B3EDFHEELTWA
(W BTG YL ERET60 GyD A D4,  FIHTAKE
DFIEEEHIBEDIZ #5248) .

XEL, HSRTWAET Ty r—5— L4
Tha Il BEMITIU—FT15H0, &
AT 7a0—F9500, BRA*ET L0,
ERTTITI LD, BT TIT) DL BUEICE
STHESNTWL SEIZAIZFHET THOW
LIEHEOT SV — kBl 2hEh—
E-HH50, [EMNEET 2 — 713
PEEEE & DA, HidRDZEZ FrLLY#
R[CELV, TZIVT IV —5—37 7))



F IR SRR O P B AT 123

—2a yOFRABF L, WEPRELZNIE,
TEAEORER SO TRETHAOEHFEIIT NS
SOEHROMEDDHEH, REZTT)r—5—
DFAIEREEL, NEDHOLOMERS N
B EAEREASBIREI 2 D 2T v, ML=
T =5 = ERBEORMER > SHRESH D
WERIIRREDIERND B LR EDRENDH S
A, FAFHAIED CHRIEREMEREL 5L 5
ZEATE, IHEIEEE L B SRR OTE R
HTRFTHA. B, BMPARILEBEFIT 7Y
VT TNy =85~ E P o720, HED
DT TN r—y—FBRLZ L L, FliAzT
TN — =R 5l cmEIELHFRELIRKE
LREDPOLERNPERPLTVADEFEZTY
%, PIEET CRAVZESISH L CEELRLT T
O —FARIBENTV 50,

FIRSEBEAN RE RO T — X b B X OERESIC
T AEEE L LTHERBSIEENTHE, L
L, #OBEERELNTWLEEZLNE, &1
lradiosurgery R HL T-HUGHE L SO THBFET LD
BROMEEEETLE L LI, EROERYE
> TEBERE - THORHEZITILENSH A .

X Wk

1) Erickson, B.A., Wilson, J.F.: Nasopharyngeal
brachytherapy. Am. J. Clin. Oncol. 16: 424-443, 1993.

2) REEL, #E&EE, Rk EREEO SR
ERENEET. AREHRREE42: 969-973, 1982.

3) Fowler JF: The linear-quadratic formula and progress
in fractionated radiotherapy. Br. J. Radiol. 62: 679-
694, 1989.

4) Teo, P., Leung, S.F., Choi, P, er al.: Afterloading
radiotherapy for local persistence of nasopharyngeal
carcinoma. Br. J. Radiol. 67: 181-185, 1994,

5) Pryzant, R.M., Wendt, C.D., Delclos, L., et al.: Re-
treatment of nasopharyngeal carcinama in 53 patients.
Int. J. Radiat. Oncol. Biol. Phys. 22: 941-947, 1992.
Chang, J.T., See, L., Tang, S.G., ef al.: The role of
brachytherapy in early-stage nasopharyngeal
carcinoma. Int. J. Radiat. Oncol. Biol. Phys. 36: 1019-
1024, 1996.

Leung, T., Tung, S.W., Wong,V.Y.W_, et al.: High

dose rate intracavitary brachytherapy in the treatment

of nasopharyngeal carcinoma. Acta. Radiol. 35: 43-47,

1996.

8) Wang, C.C.: Improved local control of

nasopharyngeal carcinoma after intracavitary

brachytherapy boost. Am. J. Clin. Oncol. 14: 5-8,

1991.

Marinello, G., Pierquin, B., Grimard, L., er al.:

Dosimetry of intraluminal brachytherapy. Radiother.

Oncol. 23: 213-216, 1992.

10) Wang, C.C.: Re-irradiation of recurrent
nasopharyngeal carcinoma. -Treatment technique and
results. Int. J. Radiat. Oncol. Biol. Phys. 13: 953-956,
1987.

I FEIE, BEHIL, TEEH, 0 “Comi=
RRALSIZ & 5 FIHEAIE G 0> F2 1 G S R AE 15
17: 1-5, 1991.

12) Teo, P., Tsao, S.Y., Shiu, W. et al.: A clinical study of
407 cases of nasopharyngeal carcinoma in Hong
Kong. Int. J. Radiat. Oncol. Biol. Phys. 17: 515-530,
1989.

13) Sham, J.S.T., Wei, W.L, Choy, D., et al.: Treatment of
persistent and recurrent nasopharyngeal carcinoma by
brachytherapy. Br. J. Radiol. 62: 355-361, 1989.

14) McNeese, M.D., Fletcher G.H.: Retreatment of

recurrent nasopharyngeal carcinoma. Radiology 138:

191-193, 1981

EHEEF, HEEE, LINMERT D AlEER

BRENBHEOT 7 7y — 5 — 12l T 2.

H HBE 2335 5: 11-18, 1993,

l6) Wolf, C.D., Giri, S., Cytacki, E.P.: A unique
nasopharyngeal brachytherapy technique. Med.
Dosimetry 15: 133-136, 1990.

6

Rl

7

~—

9

~

15

~



124 LA A b

EE 1981519965 £ TRBER VAR L V¥ — 0TS N B 2 15 U9 olia#4p], B3
o o> FIMTEIEIESI % KT 812 AR, BRSSO BMET L7, TIN T3 @ MiE#s ¢ E T8, T2a: 14,
T2b:9f, T4:16), BREMABEIEEEOTIHNFIITEH, T2b:16], T3:16), T41FTH -7/ (VTG 19974
UICC/TNMIZ & B). #RIZ9CoTH Y, T7Ur—4—i, %in 764 &N BHEENEEF 2 — 7THAN
15, 72UNT ) =5 —fERAMPEH, V=T 7))~y —fFREPI4BICH o 7. WEFMSIET S
Vor—2—FFL N1 emF/21E5 mmé, 1HEEEIISH 575 Gy, BMEIL672520 Gy Th o7, SR
13, TFRERIEAHRE b &9 T4070° 5100 Gy, fLEBEIRIIBITH 7. 77 r— 9 —KAOHE
FRMISCE E) IEEFNT16.1 Gyd 590 Gy ( FIWTERI) 9.6 Gyd 544.6 Gy (fkLIER) TH -7/, PG
HBIOSTEHIHHTIZ693 %, BRAITIINBIRTH -7z, EHKCIIROEREE 246 (F250288FLTER),
FIKGERE RIS R OB HEE 22600 (PIXROFEE L EH) K207k, F40SFERERERERII20 %
E16 BTH o7 o, FOHMSIIAKSISVEEF S 2, KOESITHVIEICKIAKICSZ (R Tz |
] fEP B S CHRE R SRR BT XM e E ) I TAZ S HEL £2 LN




