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Postoperative radiotherapy of the breast cancer:
Application of the tiltable axis tangential pendulum therapy.

Koyo Iida, M.D.
Department of Radiology, National Cancer Center Hospital

Research Field Code: 610

Key Words:  Breast cancer, Postoperative radiotherapy, Tiltable axis tangential
pendulum therapy, Pulmonary radiation fibrosis

During 1962-1966, 340 cases of breast cancer were seen and treated at National Cancer Center
Hospital, and followed up until the end of 1969.

194 primary cases were treated by the combination of radical mastectomy and postoperative radio-
therapy.

146 secondary cases received various types of radiotherapy directed to their recurrence or metastases.

Five year survival rate for the primary cases was 58.89, and for the completely irradiated cases
was 61.79.

The tiltable axis tangential pendulum radiotherapy was applied to the chest wall and combined
with the irradiation of supra-, infraclavicular and axillary region with cobalt gamma rays and 6 MV
X-rays.

The incidence of pulmonary radiation fibrosis was about 20%, from the X-ray findings, however,
none of them caused clinical symptoms.

It was concluded that the application of the tiltable tangential pendulum radiotherapy has minimized
the incidence of radiation injury, whereas it was effective to suppress the postoperative local recurrences.
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Table 1. Cases of breast cancer seen at
National Cancer Center Hospital.
(May, 1962-October, 1966)

Primaiy cases
no previous treatment
surgery and postop, radiotherapy 194 cases
Secondary cases
Surgery in other hospitals, postop,
radiotherapy in NCC Hospital
Surgery in other hospitals, radiotherapy

19 cases

for recurrence or raeta in NCC 55 cases
Surgery and radiotherapy in other
hospitals, radiotherapy for recur-
rence or meta in NCC 66 cases
others 6 cases
total 146 casas
Grand total 340 cases

Table 2. Age distribution of cases of breast cancer

20| “39| 49| 59
cases| 00 |77 |111 lss laz |2 | 340
o | 0|6.0]22.6 | 32.526.0[12.3) 0.6/ 100

‘ Age |—1920—] 30— | 40 50—‘“°ggygwn%rmm1

Table 3. Clinical stage of 194 primary cases

Stage ‘ I I I v l’I‘otal
45194 | 63/194 | 74194 | 12/194 | 194
23.29% | 32.4% | 38.1% | 6.3% | 100%
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Table 4. Types of surgery performed for
primary cases

Simple | Radical | Extended
Surgery | mastec- | mastec- | radical Total
tomy tormy mastectomy -
Cases 4 108 82 194
% 2.1 55.6 42.2 100
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Fig. 1 The technique of radiotherapy for the
postoperative radiotherapy of breast cancer.
The combination of single portal and tang-
ential pendulum irradiation.
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Fig. 2 The planning of tangential rotation
irradiation.



122—(26)

HEEd0 & T5. MEEDTZIN €, R
BAZENKE L, BHRSEGOEILE 25
PERHB. FERTbhT w35 2 PTEIER R
SHETIIARLY v @Y G5 2 LdmEc
Ll E TE OB G D L, SO
gD EHET A, Nl o FRE o T v
. O TRAROYIEIRT BH O Hhixk s hic
BAE R ESAAE SRS S, B oML
oL bicd, fEEHE W TAR T
W, JEBEBRBE LR @ 1 4ERDI: Maxitron 300% (i
A U TR RS R f77c o7, Z ORFIET
WGP G 2 BR SR 52 L2 TEivo
T, EIREAETERESE, WSS Rk ki
DI DACE R IR O RIPRC A D X 5
W Lie, AR AERIRG T Vo2 S - R
BIMEOFZ R X b JF CRfE S hic ki Th
L0, ZoIENBEIT S L5l o T bk
F AT ORER A 2R YR IR T g
LTwad, DT roLElaiili+s.

A1) ST O 3

Hets, MBREL X X b BB, Kifsr OiER
Tk 4 ~5cm, HiR14~16emTH A —-TE5,
HaBEDZS M s ERE A AV HicH S .

w ) JHYER D FH
BECHBROEBE I SE, 1) OFEHEFOF
R G HIBE O Wi R A (EBLT 5. DAATAE B
AGCCREE RS, FoliEEiioEs Lick
PRl BR RS E 2 T 2.

) R OAROET A OB

R TE A © _RiC Bl o By v — A
L, SR () ZE# Lieh biRLA
YRETE WOARXEL{DOYEA5~8°TH
5. IEFAT 180°%EEEA LT3, MM
THEELH5. AIROFE LB LIcHa X
WAL 1600~ 170% 3 %, i iihn Li-Jias
LB 190% 35, IRTAEHNT S &
SO BRI 5 & L BT HLEND
5.

=) WIZEHERHEOFRE

— i FLFRF AT O Lk o MR X APEAL R

HAREZHE Y &M 2k W2y

b TS L5 ~15°0 AR, UERET
PRS2 FRARRC AT 7S S i oy v b Y —[RliEfg o &
ARG CligsE DA AT L, [EiEdnc i
I BB IR T B X 5 W HEE A T
LZLENRBH LN, Thid@» TEM &, %
JEEARTHBCE . ARSI T AR b
&b LxmliEfn s UL o B A FF Bl 4
DIEFMETGRT 5 N TERE RN, 2D
Fitkt BBk YR F RSN IE % &, T
e T O B2 B L35 & & aimotz. IR
HEARMEBRD CHRCC, T b RRE ol (O

.

Fig. 4 Setting of the diaphragm angle at the
horizontal direction. Before the settng of

tilting angle.
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Fig. 5 Setting of the diaphragm angle at the
horizontal direction. After the correct setting
of the tilting angle.
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Fig. 6 A typical dose distribution of the tangential pendulum irradiation. (1)

Phantom: 17 x 28 cm

Angle of eccentricity:

i A

Field size: 4 x 10em
Pendulum angle: 180°
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Fig. 7 A typical dose distribution of the tangential pendulur irraciation. (2)

Phantom: 17 x 28 cm
Angle of eccentricity:

5.3°

Field size: 5 = 10 em
Pendulum angle:  180°
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Table 5. Crude survival rate of primary cases

years 1 year | 3 year ‘ 5 year | 7 year

“complete | 165/181 | 128/160 | 50/81 | 16/29
treatment | 91.1% | 80.0% | 61.7% | 55.2%
ncomplete 8/13 6/13 3/9 2/5

treatment | 61.5% | 46.1% | 33.3% | 40.0%

totel 173/194 | 134/173 | 53/90 | 18/34
89.2% | 77.4% | 58.8% | 52.9%

Table 6. Crude survaval rate for secondary cases.

years
Feviom 1 year | 3 year | 5 year | 7 year
treatment
surgery 53/55 | 39/50 | 26/50 | 16/30
alone 96.3% | 78.0% | 52.2% | 53.5%

surgery and | 65/66 | 41/66 | 30/62 | 23/48
radiotherapy| 98.4% | 62.1% | 48.4% | 47.9%

surgery and | 18/19 | 13/19 | 9/17 | 4/5
radiotherapy™| 94.7% | 68.4% | 52.9% | 80.0%

5/6 0/2 0/2 0/2
others 83.3% 0% 0% 0‘%

total | 141/146 | 93/141| 65/134 | 41/84
96.5% | 66.5% | 48.5% | 48.8%

* Radiotherapy was given in NCC Hospital.
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Table 7. The relationship between the number of
metastatic regeonal nodes and the frequency of
local recurrences and remote metastases seen in
the primary cases.

mumber of remote metastases
metastatic | local rec 5 i g
1 al recurrences by X-J.'a.y ﬁndmgs

nodes
1-- 5 4100 4.0% | bone( 8 )—lung( 2)

6—14 5/63 7.9% | bone(8)—lung(8)

15—a5 4/31 12.9% | lung(9)—bone(5)
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Fig. B An example of skin reaction after the
postoperative radiotherapy with the tiltable
axis tangential pendulum therapy. Status at
the end of treatment upto the tumor dose of
6,000 R/30 fraction/6 weeks.
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Table 8. Pulmonary fibrosis seen after postope-
rative irradiation for breast cancer,

?ﬁ“‘*&adi 0 I| I I it
3600~4000 R 18 0 0 )
~4500R 1 0 0 0
~5000R 18 1 0 0
~5500R 17 1 0 0
~6000R 21 6 2 0
>6000R 5 3 0 0
Total | 83 11 (14%) 2 0

Grade [ .slight change in chest film
I . moderate change in chest film but no
clinical symptom
Il . Certain clinal symptom
Mational Cancer Center Hospital 1962~ 1964

Table 9. Radliation pulmonary fibroses seen in
the primary cases.

ide 1962— .
side 1964 1965 1966 total
affected 18/94 | 12/54 | 8/46 | 38/194
side 19.2% | 22.2% | 18.2% | 19.6%
healthy 1/94 | 1/54 | 0/46 | 2/194
side 1.1% | 1.9% | 0% | 1.0%
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