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Intravaginal Radiation Therapy with Electrons

Jun Egawa, M.D., Hideo Asakura, M.D. and Tadashi Miyakawa, M.D.
Department of Radiology, Faculty of Medicine, University of Tokyo

BFIC X 3 TEREARRE O

HROKEE RO S EEHE
Wi |\ EA EH =) iE

(MA#n444£ 3 A 3 AZ=A)

FEBEEFME OBWTRS., ROFAHO®E BRI 7 7 ) & — 2 AL, ELBEFHRY —
R T aBEED—2 L LTETHI X A 7 A% OPOEROE ST THED, SARLAF
PIBEHE AR Lic,  BEWTmRERD & BEE 2 2 1T ¥ v I —FETRY -7 A0ERCEL 2 i
THEERGAORTB 2 TR L + 5462 RD &b, QUEEHR~oRENfivRDdD & & ATHE
fo. OISR, BEELPRE SEDDIC BES Lot
cng, 4cmg, FXT7emp7 2 ) ABLER O

Introduction

Radiation therapy of the carcinoma of cervix consists chiefly of the intracavitary radium therapy and.
external beam irradiation. Various dosage schedules of both treatments are established regarding to the:
extent of diseases.

Transvaginal or intravaginal radiation therapy were started early in the 1940’s with K-rays and
radium applicators, and recently electron beams have been used. The indications of these techniques.
are rather limited. H.L. Kottmeier? reported the relative merit of these techniques for the treatment
of the paracervical or paravaginal extensions of the carcimoma of cervix. He obtained encouraging
results by the intravaginal electron beam irradiation. ~F.N. Rutledge® used transvaginal radiotherapy
for the purpose of the hemostasis of large fungating and ulcerated lesions prior to whole pelvis irradiation.
Because of the rather rapid fall off of dose delivered by 250 KVp X-rays, almost all energies were absorbed
by large external tumor mass.

Electron beam has the advantages in dose distribution which falls off rapidly, in that selection of
proper energy is easy, and in that appropriate size of cone for the transvaginal irradiation is available.

This paper presents modified dose distribution of electron beam produced by 18 MeV Siemens

Betatron for the carcinoma of cervix, carcinoma of stump and paravaginal extension.

Experiments and results
In this experiments, all effort was directed to obtain the dose distribution by which cervical sturap
and desired length of vaginal wall could be included in the same field. For this purpose intravaginal

applicators into which a cone of electron beam therapy could be introduced to a desired distance were
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devised. As shown in Fig. 1., these are made of acrylate, form is cylindrical, closed ended and their
internal diameters are 3.2 or 4.2 cm respectively, length is 7 cm, wall thickness is 2 mm, and these
applicators have a supporting brim in order to fix them to the vagina. Treatment cone can be inserted
into these applicators and tightly stuck to their internal wall to avoid any change in teatment position.
Experimental studies were carried out with these applicators dipped into the water phantom but whose
cavity was kept free from water and with the X-ray films held in the principal plane of the electron beam,
in order that dose distribution from lateral to forward direction of el:ctron beam corresponding to the
longitudinal cross section of the applicators might be visualized.

As shown in Fig. 2, cone of Betatron was inserted into applicator in three different positions, namely
at the entrance A, middle B and bottom C. X-ray filras thus exposed were studied for the dose distribution.

Inherent scatterer of Betatron did not produce lateral scattering, enen when cones in the applicator
were situated at the entrance A, or the middle B, thus the resulting dose distribution are almost the same
in cases of A, B and C. When cones were placed at A, radiation dose measured by Siemens ionization
chamber showed only 209, reduction of the dose in case of being placed at C. Removal of the scat-
terer showed almost similar results regarding to the change of dose distribution.

The best dose distribution could be obtained when the scatterer which were composed of 4 pieces
of 0.2 mm thickness of lead plate being conically piled up were placed at the end of the treatment cone
as shown in Fig. 2.

Radiographies in cases of 18 MeV and 12 MeV electron beam thus exposed are shown in Fig. 3.
The dose distribution in the lateral part of applicators is fairly satisfactory. One difficulty is the less
scattering to the oblique direction from the edge of apex of applicator. This is rather pronounced in

lower energy as shown in Fig. 3, but when the insertion of treatment cone is beyond the middle of ap-

Fig. 1. Intravaginal applicators Fig. 2. Experimental diagram
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Fig. 3. Radiography of electron beam 3 cm¢g Applicator.
Level A Level B Level C

18 MeV

12 MeV

e

plicator, deficiency in the dose to the oblique direction can be recovered. The lower energy than 12
MeV could not produce any good dose distribution, in this cases amount of scattering to the lateral direc-
tion was larger than that to the foreward direction.
Dose distribution obtained by automatic density recorder is shown in Fig. 4. This is corresponding to
the radiography of 18 MeV and at A in Fig. 3. Curves are shown in per cent of the maximum dose.
Rapid fall off of dose to the lateral direction from the applicator is prominent and it goes down to 609,
of the maximum dose at the site 5 mm from the surface of applicator. This is rather similar in 100 KVp
X-rays by intracavitary X-ray tubes.

Radiation dose at the end and lateral side of applicator were measured with Siemens midget ioniza-

tion chamber (diameter: & mm). Asshown in Fig. 5, the ratio of lateral dose to frontal dose are 0.69,

Fig. 4. Dose distribution of 18 MeV Fig. 5. Radiation dose at the front and side
electron beam of applicator. Siemens midget thim-
ble chamber was used.
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0.90 for the position A, 0.25, 0.55 for the position B respective to 18 MeV and 12 MeV. The lateral
dose are supposed to be roughly the average around at 0.4 cm aprt from the wall of applicator, Radia-
tion dose to the forward direction is slightly reduced by the presence of air cavities. Dose reduction due
to the scatterer placed at the top of treatment cone is above 209, and if the dose at the top of applicator
-at the position C is 1, for 18 MeV electrons 0.42 and 0.27, for 12 MeV, 0.35 and 0.22 were obtained
respective to the position B and A.

Discussion

Intracavitary radiotherapy with electron beam is suitable for the certain conditions of the carcinoma
of cervix. But the dose distribution must be modified acording to the extent of disease. Recently
‘Takayama® tried to irradiate the parametrial tissue with elctrons scattered by lead scatterer situated at
the top of treatment cones, but dose distribution was not sufficinet for his purpose. Amino® devised
ithe special treatment cones which could be widened at its top after insertion into vagina, by which some
paracervical area and the wall of vagina could be included in the treatment field. Our purpose is to treat
the cancer of cervical stump, superficial invasions of vagina and also to irradiate prophylactically the
cervical stump after radical operation. Widening of vagina with acrylate applicator is the characteristics
-of this treatment, by which the wall of vagina can be stretched, and by this homogenous, superficial
irradiation to desired extent can be achieved and localisation of tumiors or treatment area can be seen.

Summary

Intravaginal electron beam therapy were designed with devised cylindrical applicators. Vaginal
‘wall can be stretched and desired extent from cervical stump to the vaginal wall can be irradiated homoge
nously with electrons scattered by lead scatterer situated at the top of treatment cone. Dose distributions
in this technique were demonstrated.

The authors wish to express their thanks to Mr. K. Hosono and Mr. S. Harada for valuable technical
-assistance. This paper is performed with research fund from Health and Welfare Ministry (representative
-of research group: Dr, K. Tsukamoto) in 1968.
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