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Radiation treatment technique of carcinoma of the vocal cord.

Toshio Kitagawa, M.D., Chiaki Kimura, Yutaka Okumura, Kiyoshi Nakamura, M.D.
Masae Kakehi, M.D.*

Aichi Cancer Center

Carcinoma of the vocal cord is well known as a good candidate of radiation therapy with excellent
clinical results.

Limitation in clinical indication of radiation therapy for this disease, however, is hard to be neglected,
according to part of the vocal cord in which the lesion located.

For instance, the lesion invaded into the anterior commisure is hard to get radical cure with external
radiation treatment alone.

Since high energy radiation therapy developed, the range of clinical indication is seemed. to be wider,
and clinical results showed increasing curability. In this paper, with five year clinical experience in Aichi
Cancer Center using telecobalt unit and 6 MV linearaccereletor, irradiation technique was discussed on
the treatment planning basis, aiming further improvement of the range of clinical indiacation.

Discussion was based upon mainly dose distribution appeared in experimental datas obtained from film
dosimetry, because the isodose curves with calculatingmethod using conversion factors were difficult to
reveal their fine details in periferal area of the neck.

Experiment was performed on several irradiation techniques, namely single lateral field, two lateral
opposing fields, two anterior oblique fields, threefields and moving beam techniques which were considered
to be main technique in external radiation treatment of this disease.

Problems founded in this study were as follows.

1. Single lateral field technique with compensating filter on telecobalt unit to cases with lesion which
located in the middle or posterior part of the vocal cord was one of the most reasonable and reliable one with
minimal technical errors because the isodose curves were well adjusted homogeneously with a compensator.

In the other hand, a difficulty was found for adjustment of isoclose curves with a compensator on 6
MYV X-ray. Since the tissue dose in posterior part of the field is tend to reduce rather rapidly, given radia-
tion close to the lesion located in posterior part of the vocal cord could be expected insufficient with this
technique. For application of 6 MV X-ray, this technique should be used very carefully.

2. Two lateral opposing fields technique revealed good homogeneous dose distribution spreading bi-
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lateraly. Therefore no definite technical errors were expected with this technique. Fowever, unbenefit
radiation injury in other side of the larynx was unavoidable. Also using compensator in this technique
hot spot area moves rather widely anteriorly or posteriorly according to the used compensator. This sug-
gested possibility of giving insufficient dose to the lesion which located or invaded into anterior commisure,
without very careful treatment planning.

8. Two antero-oblique fields technique showed beautiful diamond-shaped dose distribution. In
practical point of view, this technique was seemed to be difficult to keep every set up with definite reliabi-
lity and to be impossible to get direct view of the position of treatment field and the surrounding normal
tissne in the treatment film which was considered to be the most important factor in the radiation treatment.

4. Two lateral opposing fields with additional single anterior field produced sufficient dose distribu-
tion in the anterior part of the larynx.

This dose distribution could be suited for the irradiation of the anterior type lesion. Treatment with
this technique used practically are showing good clinical result as expected in cases with the tumor invaded
into the anterior commisure in our clinic.

5. Oscillation technique on 6 MV X-ray produced dose distribution as good as two antero-oblique
fields technique.

Dose distribution with the conformation technique on linearaccelerator was considered as the best
one producing optional shape of beam focus depending upon the areas to be treated. The study will be

continued to practice the conformation technique.
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Single lateral field
on 6 MV X-ray
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Single lateral field
on 60 Co y-ray
Fig. 3
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Single lateral field with compensating wedge
on 60 Co y-ray
Fig. 4
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Fig. 5
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Single lateral field with compensating wedge
on 6 MV X-ray

Fig. €
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Rect-angle field
on 6 MV X-ray

Fig. 7
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Two opposing lateral fields on 60 Co y-ray
Fig. 8
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Two opposing lateral fields with compe
nsating wedges on 60 Co y-ray

Fig. 9
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Two anterior oblique fields with com-
pensating wedges
Fig. 10
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Three fields ;
Two opposing lateral and an anterior field
Fig. 12
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Oscillation technique
Fig. 13
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Conformation technique
Fig. 14

RLp ) =7 » 2 EBACTIEFRHEPYTRS
LEESMINIBRTIMTH Y, FHFAA
CHREEI D LABE SRTWE HE2d
5. L LBRESMERNERSSCETES
W e, HBINITEY AT LRI FAARSHE L F
BOEIIE L LRAHOTIRIsD 5.

WICBFERCTE, i, RESE2NFTRb
h, BLEENRES LB SR LE SR
TRBEFEEIOMPI0% = WicHlHE L T4 % ER140
M THB. HL WML FEHRECH L THiRE



HAT464F 2 A 258

DA IO BHFECH L TR b #h <
WaEE bR, REMECEEESfitiEh LB
TWw%. LIRS TRESHOBEADOZ BT
W, TOHEIRIBELIELOTHBEELS.
Lo Lie i BERIR BT 2B svTit, B
Bk, REOFEROTGESE, Nk I ORENE
BTN LT H B TRy T 2o
THhHLRTEBTRETHDH EELB.
BRI E

PR AR Lo THRIELEL, &
ERINF R RE L OFIEEETH L 0K
e, EdT5Lonik AERIRERRBEL
HLRBLTH BN, FORSFHEZREN I L
THERCHR LB, Ehom, »hbd
LA FEAEGTidicw.

FCTANRTCELRCEREY T LD TRES L
WO THB .

1) BfEOR A TIXFEEMESETE R, fhRfl
B LOEFRBI L i3k b 3 5 Hkifls—
Fifaghic Compensator R[finL7d0Th b,
60 Co 7 # & Wedge filter % = fRHEELTH
WAHERRLES, HortE#EEN, —F
V=7 27 6 MVX§E% A 5841 Compens-
ating wedge D i34 BHEICH L THEHE
BRI SR AREBE NS S .

2) WA CTHEENIESTEEES S, kB
FIEmIEE D, FoEs TE TR~ EST
L IcREDIEFNL60 Co M) & 515 0 =4+
THRIELEZ LELD. ThbbEELANET
PRS2 A k=R ORI EN T RCER YT
L, fREMEEEHBHATEITR>f-0rexf 160 Co
=EMRHE A RIT IR ot AP L T HERLZ D
TWwigh, LA UREREEIGES ¥t 0fE
HNZ ¥ CHEETE BIEICE LT, e B
FHHERFEE S Mo WIE b BLEE O S Crk in s gt
MONER LIH L. B UAFEMEETTRE
ThHhadLEEZS.

3) 60 Co 7§, 6MVXHOMELEI 2\
TOMRMME L LTiL, 6MVXELHHDD
DEFC RGBT En D, EHEED T

§57—(157)

601Co T LR N\, BHPRFFOKIEH
BIRPIOThH Y, REMEOEESBEC K TH
LA GELD, REROML BHEHEREIL T
1360 Co ittt L THEEATM L WITh EDL, S
XZhHEL, sMVXEFEROFREH X
haxRETHESLS.

4) EBRSHRR GBI RIRIRE D T 0
ATREME &, ZEREMESIH VI b 2 5 In RS EHEE 23T
OB LIENOEELISH I hOERRBHL
BOTHETS.

w W

1) Aron, B.S, etal.: Design of a universal wedge
filter system for a Cobalt 60 unit. Am. J. Roen-
tg. 96, 70—74, 1966.

2) Buschke, F., Vaeth, M.J.: Radiation therapy

of carcinoma of the vocal cord without mucosal

reaction. Am. J. Roentg. 89, 29—34, 1963.

Cantril, T.S.: Radiation therapy in cancer of

the larynx. Am. J. Larynx 83, 17—20, 1960.

4) Chahbazian, C.M.: Cobalt 60 teletherapy of
early carcinoma of the vocal cords. Am. J.
Roentg. 99, 333—335, 1967.

5) Ditchek, 1. et al.: Radical surgery after in-
tensive high-energy irradiation. Archives of
surgery 86, 534—539, 1963.

6) Feder, B.H. et al.: Early carcinoma of the

vocal cords Kilovoltage results; telecobalt 60

dosimetry. Am. J. Roentg. 108, 269—277,

1970.

Fletcher, H.G.: Textbook of radiotherapy

1966.

8) Fletcher, H.G. et al.: The place of radiothe-
rapy in the management of the Squamous cell
carcinoma of the supraglottic larynx. Am. J.
Roentg. 108, 19—26, 1970.

Ivan, H.S,, et al. Cobalt-60 teletherapy 1964.

9) HEERM  EBR T 2 RTFRRRM, &

MRS A 2 v — e 4 7, 59~65, 1968,

ek, BEMZM: V=7 v 2zick 5FE

EUW O AR, SO EGER, 15%, 1047~1055,

1969,

1) dellifesk, BEMZM : @iE= 51 ¥ -BTFH
RIR O ERAER, HERSE, 28%, 1365~
1374, 1969,

12) de)iltesk, BEMmZ A FARKE ST BE
BoRoRNoEd, HERS:H 29%, 162
~169, 1969.

13) dellitesk, BEmzfh ¢ FIRRRS B, #5OME,
16:3%, 361~367,1970,

3

[ty

7

—

10

—



58—(158)

14)

15)

16

—

17)

-18)

19)
20)

21)

Lathrop, F.D.: Evaluation of supervoltage
radiation therapy for carcinoma of larynx.
Ann, Otel. Rhin. & Laryng. 77, 493—507,
1968

Lederman, M.: Place of radiotherapy in
treatment fo cancer of the larynx. Brit. Med.
J. 1, 1639—1646, 1961.

Lederman, M Dalley, V.M.: The treatment
of glottic cancer. J. Laryng. & Otol. 79,
767—770, 1965

Me Gavran, M.H. et al.: The incidence of cer-
vical lymphnode metastases from epidermoid
carcinoma of the larynx and their relationship
to certain charactheristics of the primary tumor
Cancer 14, 55—66, 1961.

RBAtER : B o RREEY BV &g
B lERT s HECMT 5 EE, HEBRS,
274, 1339~1346, 1968.

del Regato: Carcinoma of the larynx. Lary-
ngoscope 61, 511—516, 1951.

Shaw, H.J.: Glottic cancer of the larynx,
J. Laryng. & Otolog. 79, 1—14, 1965.
Takahashi, S.: Conformation Radiotherapy
Acta Radiologica Supp. 242, 1963.

22)

23)

24)

25)

26

—

AEEZHBRESHES B30% Hl11E
BAEH RS0 s o v sk, HERS
g, 4%, 437~438,1943.

BAER, dhlgekdl  EEE o Co™ ERA
SR EIR o it Bl 3 A8k, B ERSE,
182, 329~334,1958.

BTl : Co™ 55 M Compensating wedge
filter D, HER &R, 24%, 1204~1209,
1965.

1B Ttgfh : Wedge filter @EEFG A T 5
Brge, HERSH, 28%, 1577~1586, 1969,
Tudway, R.C.: The use of cobalt 60 beam
unit for the treatment of carcinoma of the lary-
nx. Brit. J. Radiol. 33, 98--104, 1960.

27) J. Van de Geijn: A simple wedge filter tech-

28) J. Van de Geijn:

29)

nique for cobalt 60 teletherapy. Brit. J. Rad.
35, 710—712, 1952

Compensation for the effect
of oblique incidence of cobalt G0 radiation
beams in teletherapy. Brit. J. Rad. 36, 56—
62, 1963.

Wang, C.C.: Cancer of the larynx its mana-
gement by radiation therapy. Radiology 80,
963—972, 1963.




