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A Research on Preoperative Irradiation for Carcinoma
By

Komei Nakayama M.D., Fuminori Yanagisawa M.D., Kin-ichi Naheya M.D.,
Seiichiro Kobayashi M.D., Koji Makino M.D., Mitsuo Onodera M.D.
and Masanao Kawana M.D.
Nakayama Surgical Department Chiba Univ., Chiba, Japan

The only effective therapies for carcinoma are irrradiation and surgical extirpation.
Qur purpose for preoperative irradiation is; (1) to make tumor operable which would have
been too advanced and inoperable otherwise; (2) to reach a higher survival rate by pre-
venting metastasis as well as dissemination of tumor cells. These are thought to be partly
due to surgical contamination.

We have experimentally observed a marked influence of preoperative irradiation by
ascites hepatoma (MH 134) implantation in tails of C3H mice. The group of mice which
were subjected to rentgen irradiation and amputation of tails demonstrated a definite pro-
longation of lives and inhibition of regional lymph node metastasis.

Clinically, 490 cases were analysed and the effect of preoperative irradiation were
observed by ; (1) endoscope; (2) cdecrease of isotope count of tumor; (3) degeneration of
cancer cells; (4) survival rate and follow up results. We, thus, have concluded the
most effective irradiation is 2000-3000r. in relatively short time ending within a week
before surgery. (Concentrated irradiation therapy) Tele 60Co has been employed for us
in recnt 2 years with better results.

On the basis of histological effect to esophageal carcinoma we have developed a formula
of the optimal dose-time relation as; D=1300r. x T0.3

At present our routine prescription of preoperative irradiation is 2000r. in 3-4 days
for carcinoma of esophagus and stomacch and 2000 r. in 1-2 days for breast and rectum.
cases were treated with the concentrated irradiation as above up to the end of Feb. 1963.
A marked degeneration of cancer cells was observed in most of cases.
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Fig. 1 Follow-up results of cancer of the upp-
er-and mid thoracic esophagus resected
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Fig. 2 Follow-up results of cancer of the lower
esophagus and the cardiac end of the st-
omach resected
(A survey on those resecten from Jan.,
1946 to Dec., 1952)
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Table 1, The lymph node metastasis of

MH134 ascites hepatoma implanted
in tails of C,H mice

Date ]P};édMicE Mice ¢ Meta. %’E’?-
4 th day] 15 5 -
7 15 3 ”
- 1 7 46.6
- H 12 85.7

ST AT RER MR D Y v ~EHlEFE 0l =
DI L=, LR TML 4, 7,10, 14
BEHPESTEEL, ZI3WEY v <, BB
KENIRG B Y v -8 2 S0 U CGlsSE R 2 /R

AR SRR o Eme #5238 H3 %

Table 2, Experiment I : Influénce of irradi-
ation to lymph node metastasis
a) Groups amputated in an early stage
(graft 2 wlks. —»sacrifice)

] No. Mic-No. Mic-[Meta.
Exp, Grours e Used eZ Meta.|Rate
1) graft only 14 12 [85.7%
2) graft 4 days !
—amputation 10 | 3 30.0
3) graft 4 days |
_ /" 500r x 1 10 | 7 70.0
2000 % 1 10 4 40.0
4) graft 4 days
_ /' 500rx1
N2000rx 1
2 days — amput. 12 6 50.0
% days — amput. 12 3 25.0
b) Groups amputated in a late stage
(graft 2wks. —»sacrifice)
1) graft only 14 | 12 [85.7%
92) graft!® days | )
—amputation 10 10 100:0
3) graft'® days
_/500r x1 10 8 80.0
2000 r x 1 9 5 55.5
4) gaaft'® days
_ </' 500rx 1
2000 x 1
2 days amput. 12 8 66.6
2 days amput. 12 6 50.0

BMEELTAB L, TOEERIZI4HESS. 7% TH
5.
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Table 3, Experiment II : Survival rate
of the mice with ascites hepatoma
(MH 134) grafted on their tail (ob-
servation for 60 days

a) Groups amputated in an early stage
No. Mic-

Surv.

No. Mie- :
Exp. Groups e Used e_Surw-RatE
ving
1) graft only 21 | 0 0%
|72) graft 4 days
—amputation 20 13 65.0
3) graft 4 days
—=2000 r x 1 17 2 11.8
4) graft 4 days
—2000 r x 1
2 days—amput. | 19 12 63.2

b) Groups amputated in a late stage

1) graft only 21 0 0%
2) graft 10 days
-» amputation 19 3 15.8
' 3) graft 10 days
—2000 r x 1 18 3 16.7
1 4) graft 10 days
=2000 r x 1
2days — amput. 18 5 |27.8
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Table 4. Experiment III : Influence of
irradiation to Ehrlich ascites carcinoma
No. No. [Succeed- Ascites
Exp. Groups [Mice |Deat- ing Gra-Retention
Used |hs ft Rate |Period
graft without
irradiotion 10 10 1009 7 days
(control)
1500 r x 1
1day — graft| 10 7 70 7T—14
3000 r x 1
1 day — graft] 10 3 30 | 14—21 |

HER3) BEREIIOWT

DDX%<wv 2% A \» Ehrlich J @Ay 25
T B0 TH BN, BHFHIEANE~Y 2O
R 215, ZBHZ OBk R ER <7 2 Ol
FEHE L30 AMEIEE Lz (F4).

FED

FEHH O 2 036 TR FREE TR 100% TAE
TEL L7-. MRSHERHEREC 3 BHEUR E ET
L, MkOFMYIEIEYT 5, £ OFEE 15000 /|
HEE X D B 3000r RAHEE THIHCHDO-.

BERR OB T &

LI Eo 3B ZHE LTA S L, HaimyfanE
DV v ~EOER R E L, e LT
BE LI, BREIET A2EMAH D, Kok
BEOKRRI TEOEARELL, FMDLX
RGO BT R TIE B2 BN TH B.

IL EEEREOBREE

A) BRI —Sh Pl sE DALHE

A FRAT DERPRAVEDIR D PISER, ZiFinEiE
B X B_ETH BN, FhLEHCFRNSHIE
250 PR PR L E R SR Pl v
Y, BRI R S FRATER O —RE AR EOG
EAED E EDIT, FORWEHEIWETH Y,
KER, RHgE, PP ) ARESE ORI D
WRATOEGET LT 5.

1) RIS AT AR

T A AT AT 68 > AN AI SR A o0 B AR 22 Y
bk, MRSRERUMECRIHKTE X VP2
TOWMOEE I Lo THiz OBER S 5. Th
b DZE(L % MR EAR 03 2 TR
AR LB LT 3.

a) MEFEM 053 LE D1,D2,Ds (%£5)

— 27 =



962

Table 5, Classification of carcinoma ace-
ording to the maturity of carcinomat-
ous parenchyma

.| Esophageal Gastric Breast
Grade | Carcinoma ,| Carcinoma | Carcinoma
differentiated |
D, | squamous cell adenocarcm- adenocarc

Ca inoma

low differen- | " -
D. | tiated cuboi. | Cuboidal cell | Cuboidal

“ | gal cell Ca. Ca. cell Ca.
D carcinoma carcinoma carcinoma
' | simplex simplex simplex
Table 6. Histologiccal classification of ca-
rcinoma according to the infiltration
grade
Gradel Esophageal | Gastric Breast ‘
Carcinoma | Carcinoma Carcinoma
| | | within
L, submucous | submucous | mammary
‘ gland
[ fat tissues
: ! : surroundi-
L, intramural intramural ng mamm-
ary gland
| subserosal skin or
L, | extramual or serosal muscles

Table 7. Histological changes in carcino-
matous parenchyma following irrandi-
ation (Takizawa’s Classification)

Grade of Changes in
Morpholo- | Nuclei ir:to;:las— Cancer
g. Changes| | Nests
| mitosis vis-|dege neration proli feration
X, ible yel pa-|visible visible yet
rtially partially partially
ar degen ration
X. ‘r’;‘ctg's‘?,,ggt visible dege nerated
Eniz diffusely
X caryorrhe- | marked de-|destroyed or
& xis generationd |[disappeared

Table 8, Histological Changes in Stroma
Following Irradiation (Takizawa’s Cla-
ssification)

Grade | Connective Tissues | Regenerative Signs

S, proliferative present

S, degenerative recognized yet

S, destructive not recognized

b) FEDFEHRE GEf¥#) LiLsLs (%6)
) BT & B MERE © Bt X1, X2, X5 (F

BAREZ AR &R 23% w8 5

Fig. 3 Morphological cIas.,lﬁcatu)n of the post-
irradiation changes in cancer cells (X,)
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an 4 Morphological classifieation of the post
irradiation charnges in cancer cells (X,)
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Eig. 5 Morphological c]:a.ssnﬁcatmn of the post-
irradiation changes in cancer cell (X,)
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Fig. 6. An example of the progressive improve-
ment shown in X-ray in the course of our
preoperative irraoiation therapy
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Fgi. 7. Irradation Field

Tele 60Co System

Tumor Dose: 2000r

SSD : Them
CA. of Upper & mid-thoracic esophagus

4~ 6 cn3<10-~12cnRotation
CA. of Lower esophagus & cardia
7 X 10 Stationary

CA. of Stomach 7 X 10 ”
CA. of Rectum 7T % 10 "

CA. of Breast|Breast § X 8 P
(Tangential)
Axilla 7 < 10 Stationary
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Table 9, A survey on cases undergoing pr-

eoperative irradiation therapy at Nakay-
ama’s Surg. Dept., up to December, 1962

Disease | E\j‘:éegf |
carcinoma of the upper-& [ 161
midthoracic esophagus |
crarcinoma of the lower esop- |
hagus & the cardiac end of thel 120
stomach 1
carcinoma of the stomach 140
carcinoma of the rectum I 21
carcinoma of the breast 41

| othrs . 7
| TOTAL |49

D SRl P ek

—HBAWR L 7N Lo TR CRE £
B ESHOMEII T, EREeEiE, T
AR E, R T ORI, JERH
DFETRITHERENE 22 072 (F£10).

Elb#EE cok LIl fifsh s, 81 0&fMT
HBRMAHELZ L AD LW IERA L FOIELE
F HRLTER LT,

Rz DIRE L T\ B HIRiRISE 02000 ~
3000r BEDEOFERTHIMBETH B Lkl x
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Table 10, Operative results of carcinoma
undergoineg the preoperative irradiati-
on therapy at Nakayama’s Surg. Dept.

(1958—1962)

: Irraciated | No. |Op. [Op.Mo-

Disease or Not Cases Deaths|rt. Rate
Carcinoma of yes 161 T 4.4%
upper- & mid-
thoracic esoph-| no 55 3 5.4
agus
carcinoma of yes 120 4 3.3
lower esophagus
& cardiac end | no 311} 12 3.8
of stomach
carcinoma of yes 140 2 1.4
stomach no 457 5 1.1

Table 11. Operative results of carcinoma
of the upper-and mid-thoracic esoph-
agus undergoing the preoperative irrad-
iation therapy at Nakayama’s Surg.
Dept. (A Comparative study for the
total tumor dose given)

Tetal Tumor Dose lu g:ées ggéths sotp RN:?e
less than 2000 r * | 49 1 2.0%,
2000—3000 * 70 1 1.4 |
more than 3000 r** 35 4 11.4
othersg | 7 1 14.5
Total | 161 7 4.4

* gmaller doses for poor risk

*¥ Jarger doses as attempts

# irradiated at other hospitals; therefore,
irration factors were unknown or not
uniform.

RPN A 7o B Al R O F A kA b AT
b, FELCH 1.4% L HRETH B (3£11). 2000 LI
TTHELERDOR s myDX, BElOLERED
BGWZ EITX B, 3000 DI HSRRO ST
3% 0, KRUEEEITHE TSRO & O
72072 DR, —BERREDUFEI T HETC
FEELDDELEL-DEBbh 3. XMbBzR
G TIETCROE - DIIARTERIRES £ TITo T3
&, WAL OD LIEZ LN B,

3 FVi MR R Ak

SEFI DR S S Ei i 0w T, H 34F
OEERAR & A B L BIHRRO A O 3FHERIL 6
.8%, FMDODHTIX21. 7%, FEifRSTES T34
A% EHT E LVWEEZAE TS (R8).
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100, o—o.Jrradiafed Preoperafively : 44 cases
N a--aResected Onty * 68 cases

NNe;-elrradiates Onty® /28 cases
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T

“».-____D‘ T 217%
| | Ty 4895
05/ 2 Sy

Fig. 8. Follow-up results of cancer of the upp-
er-and mid-thoracic esophagus undergoing
our preoperative irradiation therapy (As-
urvey made in 1963)

* The above two control groups are those

treated in the same Period as the preoper-
ative irradiation group

%

00 100%
\
N
A
el
S0F . T
T~ 35%
0 1 L L
/ 2 3 yrs

—— Irradiated (2000~3000r)
---- not Irradiated

Fig. 9. Follow-up resultsof the upper-and mid-
thoracic esophagus not accompanying ly-
mph node metastasis
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Fig. 10, Follow.up results of cancer of the sto-
mach undergoing our preoperative irradi-
ation therapy (A survey made in 1963)

* The above two control groups arethose
treated in the same period as the preoper-
ative irradition group.
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Fig. 11, Dose-Time Relationship in squamous
cell carcinoma of the esophagus treated
with preoperative irradiation

Morphological Change of Cancer Cells
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The intervals between irradiation end and ope-

ration are within 10 days
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Table 12, Optimal Radiation Dose
(for squrmous cell carcinoma)
A) Judged from end-results

Strandqvist | (1945) | D=2850rx o
Andrews (1951) | D:=3200rx T°-
Cohen (1952) | D=2000rx T°s
Yamashita | (1955) | D=2750rx T

B) Judged from histology (Preoperative
irradiation therapy)

‘(f1963)| D=1300rx To- |[

% Nakayama

quist?®), Andrews?D Cohen?2324), [[[TFZ)4E 23
s LT 328, SREREREE A b BN T RS
TG B Xs 2ETAHEREFH L0, Hxn
BHTTHOT, Zhick VBEHERILTLON
3 (3£12). B FiofE oW TR b ER # 3
2L TR TH 3.
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1|Fig. 12, Intervals between irradiation end and

operation
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morphological thanges of cancer cells
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Fig. 13 Tumor dose and irradiation effects to
histolozy (squamous cell carcinoma of the
esophagus) operated within 2 weeks after
Irradiation end
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Fig. 14, Tumor dose and irradiaion effects to
histology (carcinoma of the stomach) Op-
erated within 2 weeks after irradiation end
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Fig. 15, Determination of the optimal irradiati-
on factors on the basis of histolozy
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Table 13, Preoperative concentrated irr-

adiation and radiation sickness
(A survey according to disease)

o Percentage!
. No. of | Sympt- |Asympt-|~ .~
Disease | Caces |omatic [omatic [°f the Sy
mptomatic
| cerv, esoph. ! ]
| Ca. 4 1 3 25%
: upper-&
| mid-thorac. 19 10 9 52
| esoph, Ca. !
| lower thor-
ac, & cardi- 34 21 | 13 61
ac Ca, |
gastric Ca. 56 36 20 64
Total 113 68 45 60

I neaRdgiilc gL tAa 5 L, 2Mgr
DLET2 2 DiEgRICEERL LN 3 (K14).
HINbOEFHEFERINCS LTASB E, B
i, MRXef, BRURR, EHERERELDNTHS
(F15). '
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Table 14, Preoperative concentrated irrad-
iation and radiation(A survey according
to integral dose)

! | Acym. |PETCEntage!

LD. (Me0)| Coses' | ommabe| pomabi the svm
0—1 20 8 12 0

1—2 41 21 20 51
2—3 29 21 8 72
more than 3 23 18 5 81
Total 113 68 45 60

Table 15, Preoperative concentrated irra-
diation and radiation and radiation si-
ckness (A survey according to integral

dose)

o F= T PV B0 @

8 |sg |8 IE [ |58

Sa |s2|5|8wE lRE[ 218,
o8 |28 12 BHdsi5S & Ry
L.D.

(Mg-r) i
0—1 | 20 | 2| 0| 0| 2|0/ 2
1—2 | 41 (10| 4| 4| 5| 1| 2
2—3 | 29 (10| 7|11 8| 3] 0
ﬁ‘l‘;fs 23 |10 5| 3/ 5] 2|0
Total | 113 |32 | 16 | 18 | 20 | 6 | 4

I P | o
0—1 1 1 g
1—2 0 0 26
2—3 0 0 39
mor then 3 0 0 25
Total 1 1 98

L LZhbomEE:—RCFEH 2 REECT 2
BREODDTIZZ L, FOMBITOWT B
HTH 3R, 7 FUEOEE, R 3R
DE3Bbh 3.

— R My i 7 RATATWC HEB L <, REE, F
WHRELFESTAB L, REE—INLRERE, |
BB DWW DM FICEERAD v (E
16).

RIGTERIEE o\ i, FRHAIEORE 21
WHEIER LD 2R, b MIdFERE T—EBE
L7238 AR DREENSDBRET 5. Z DR
I BELTALZL, BREELFEETLD
HETHEMOBEERBR L 5 TH 3.

969

‘Table 16, Laboratory examination follo-
wing our preop. concentrated irradiati-
on (A survey on 10 cases)

Immed. After] ]

Preop. Irrad. 4th P.O. Day
Hemoglobin | unchanged unchanged
R. B. C. unchanged unchanged
W. B. C. ;T;géy decr- recovered
{‘;;g;owte unchanged unchanged
Platelet } slightly
Count decreased recovered
Electrolytes | unchanged unchanged

Tabl 17, Operative results of the conce-
ntrated preoperative irradiation method
at Nakayama's Surg. Depat.

(A survey in feb., 1963)

S No. of. | Op.
P Cases | Deaths

carcinoma of upper-and 29 0
mid-thoracic esophagus
carcinoma of lower
esophagus cardiac end 31 0
of stomach
carcinoma of stomach 14 0
carcinoma of rectum 7 0
others 25 0
Total 99 0

E) Wroenii

19634F 2 F ¥ T2 iE i B R 247> ¢
WBR, FRFETE 1 BIb R L v vGELD.
R AR K BEETENAEEWC 2 b, Bz
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L2 LRBRFIC OV TEER7ZERBVOT, 4
BEIGERLTRELIZVEES.
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5. Bib,
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SIARHEIL T B o0 T i o IR AREIE X h
5.

— 35 —



970

2) Randall?®), Delarue®®, Kerr®), Walton®)
kg, BofENERIERES L, LiZ L
FMAEEI TR Y, FvREL NS TT
LZEBRBB.

3) Heyman3®), Morton3), Corscaden®), 3%
ALY v AFEFTH LT A D oRIRR S
BZELERDTUBDT, BEEOFHEOEKZ
FoTL B, Lo bIIEBECHNRIRAE 2475 & L
T, Fi & BEOHEICOWTE, EDILHIC &
DTHHRY, .

1) Nahmmacher®), Jungling3®) 2%, fiy#i
Hisle % 72 FEANE 2 B L T B W h R E R

WTHD D LDOEIND, HELREPEIBN

XETHBEEELTUNSB,

2) L2 LRI ORI X B OSBRI
ORI D L BREDTHETH D,
s BELRH TEFIRRCV#E 2O THEBNT
Kohler?®, Leb?), 4L FHF # B2 E LT
Z2OTHBNE, FAEOANE T2 BT LD B
BEfT2C, WAL DIEFEHEIE & B kT <
ETHBEFELTCS, BeboEirssd
b DT, EEOHEITIE CRIRANT 2 3158
LETH BN, PUETRFRETEKREL, F
o R 2o 5 2 & 2 HTRTRE 217 20,
TR O WL 2 IR B 2 DU BR R TR
7mEIATHB. T L CHEEMME X D AT
RS AR i ORRE 2 HEE L, T OBIREE 2R
B L7=. ZAuasR, SR REL 3 E0RE
W77 LWCWORTTRER 2 & T, o Riad Tk
BrynLES.

2o THIETRSIEE & L T ARSEERM0INRMS)
W) BIEFEICRS BT W78, SFHEICE Y U
FBHOEE & TR FE R _ o TEEICZ D
SEHIEL Y, LGNS B 5N D
X 3ot BAEIRE T EETIFEES MR
ENRSEN L OPFERTbh2 > B 5.

7= L VARG RS AR R A& b h S8R,
IS X B USRS OIT, WERETT 0
¥, AIBOEMREDORENRESBRTS 55,
HIRT MBS O 4 T A 2 o 7 FER B o iR
VIBBEFRATHILLHBDT, LI HHER

BARE SRS B3 H85

RAFOVEM VL CTRIGHER DB, £ TH
ZVEHEOVREC Y DT, K E AR b o
FRIMRIE & 3 MFTORL 2 E L b DT, 5T,
ik, RS OB e fToTw3, Thb
DWW TI IOz RFE L= B S5,

V. 3

5 OIRRERIR_E 0 7002, HTRTIRSS 2 SR
WKL T\ B3, AEROMRETE TIZ2000r ~
3000 r FRGHBID R b RMERE BT TH 5. Sk
PP RN I R R RER R L, B LV
WARHHIRI 2172, MrEDREKEL T2
s 3B, RSEBRFHE L TRZ 2w,

R T 0 % B T\ B AR E DR W S R
FORFB LR R R B —F, O REFBETR
975 B 9 T O B 2 PR T R A R B — R YR < R T B

x i

1) Smithers, D.W., Clarkson J.R., Strong J.A.:
Roentgen treatment of cancer of esophgus, Am.

J. Roentgenol., 49 : 606, 1943.—2)Paterson, R.:
The treatment of malignant disease by radium
and X-rays, Edward Arnold & Co., London,1951.
— 3) Watson, T.A., Brown E.M.: X.ray ther-
apy in carcinoma of esophagus, J. thoracic Su-
rg., 221216, 1952, — 4) Buschke, F., Cantril
S.T.: Results of supervoltage Roentgen therapy
of esophageal carcinoma, J. Thoracic Surg, 26:
105, 1953. — 5) Cliffton, E.E., Blansfield H.N.:
Treatmeut of carcinoma of esophagus by rad-
iation therapy and Surgery, 30 : 748, 1953, —
6) Buschke, F.: Surgical and radiological res-
uts in treatment of esophageal carciuoma, Am.
J. Roentgenol., 71 : 9,1954, -— 7) Garlock, J.H.,
Klein §.H.: The surgical treatment of carcin-
oma of the esophagus and cardia (An analysis
of 457 cases). Annals of Surg., 139:19, 1954.
— 8) Ellis, F.H.: Treatmeut of carcinoma of
the esophagus and cardia, Proceedings of the
staff meetings of the MAYO Clinic, 35:653, 1960,
— 9) B.T. Le Roux: An analysis of 700 cases
of carcinoma of the hypopharynx, the esophag-
us, and the proximal stomach, Thorax, 16:226,
1961, — 10) sl @ A AHR A FHFE: 5 EaFM
ofi, F4F, 13:406, 1959, — 11) AR : BiF
O {5 EL LA oM, B, 64
306, 1963. — 12) Nakayama, K.: Erfahrungen
bei etwa 3000 Fillen von Osophagus und Kar-
diacarcinom, Langenbecks Arch. Klin, Chir..
295 : 81, 1960, — 13) Nakayama, K.: Die pr-
Hoperative Strahlevbehandlung des Osophagus

— 36 —



838411 H25 1

krebses und ihre theoretische Grundlage, chiru-
rg, 33 : 14, 1962. — 14) rhilfih @ fedd ek & F
#F, ERPRHCOTER, 7 :11, 1962. — 15) iRl ¢ W
o MBS oV T, SRF, 24 : 570, 1962, —
16) Berven, E.: Treatment and result in can-
cer of the breast, Am. J. Roentgenol., 62 : 320,
1949, —- 17) Shapiro, M.P.: Radiotherapy in
breast camcer, Brit, J. Radiol. 25 : 643, 1952, —
18) &M : WMo RAHRBRE Lo R cow
T, HAEEEE, 14 :1482, 1956. — 19) Winz. H.:
Die Einzeitbestrahlung, Strahlentherapie, 58:
521,1937. — 20) Strandqvist, M.: Studien iiber
die kummuiative Wirkung der Réntgenstrahlen
‘bei Fraktionierung, Acta radiol. Sapp. 55, 1944,
— 21) Andrews, J.R.: Dose-time relationship
for cure of squamous cell carcinoma, Am. J.
Roentgenol., 65: 934, 1951, — 22) Cohen, L.:
‘Clinical radiation dosage, Brit. J. Radiol., 22:
706,1949, — 23) Cohen, L.: Estimation of bio-
logical dosage factors in clinical radiotherapy,
‘Brit. J. Radiol., 24 : 180, 1951. — 24) Cohen, L.:
Radiotherapy in breast cancer Time-dose relat-
ionship, Bnit. J. Radiol., 25 : 636,1952. — 25) L
T Lo RRERMSCovT, WMok, 1:129,
1955, — 26) Vaeth, J.M. et al.: Effect of inte-
nsive radiation on the human heart, Radiology,
‘76 : 755,1961. — 27) Oelssner, W.: Friihergebn.-
isse der Prioperativen Bestrahlung des Brustk-
rebses, Strahlenth., 87:49, 1952, — 28) Leb,
A.: Die Indikationen, Technik und die Resultate
«der Rénfgenvor besstrahlung der malignen Tu-
‘moren, Wien med. Wochenschr., 104 : 835, 1954.
-— 29) Randall, A.: Advantage of preoperative
X-ray in kidney tumor in children, Ann. Surg-
ery, 100 : 462,1934. — 30) Delarue, N.C.: The
problem of mammary carcinoma, Canad. M.A.
J., 64 :309,1955, — 31) Kerr: The role of irr-
:adiatiation in the treatment of Wilm’s tumor
in children., Am. J. Roentgenol, 75 : 971, 1956. —
:32) Walton. R.J. et al.: Tumors of the kidney
:and bladder, British Practice in Radiotherapy.

971

315,1955. — 33) Heyman, J.: The so calld St-
ockholm method and the results of treatmeut
of uterine cancer at the Radium Hemmet, Acta
radiol., 16 : 129, 1935. — 34) Morton, D.B.: The
surgical treatment of cervical cancer: Werthe-
im operation; Pelvic lymphadenectorny. Am. J.
Roentgenol., 57 : 685,1947, — 35) Corscaden, J.
A.:  Gynecologic cancer, Willams and Wilkins,
271,1956. — 36) #Hk : FuBMEEH oY, A
ABEEE S, 1579 : 3115, 1954, — 37) Nahmm-
acher, F.: Die erwartete Behandlung des Ma-
mmacarcinoma mit 5 Bildern aus dem Staatst-
itut fiir Réntgennologie und Radiologie in Leni-
ngrad. Strahlentherapie, 30 : 490, 1928. — 38)
Jingling, O.: Grundséizliches zur Frage des
préoperativen Bestrahlung, Strahlenth., 51:393,
1934, — 39) Kohler, A.: 10 Jahre prioperative
Bestrahlung des Mammacarcinom, Strahlenth.,
88 :150,1952, — 40) Martin, HLE, et al.: Can-
cer of the floor of the mouth, Surg. Gynec. &
Obst., 71:347, 1940. — 41) Windeyer, B.W.:
Malignant tumors of the upper jaw, Brit J.
Radiol., 16 : 362, 1943, — 42) Windeyer, B.W.:
Malignant tumors of the upper jaw, Brit. J.
Radiol., 17:18, 1944, — 43) Madlin, J. et al.:
The surgical treatmeut of cancer of the buccal
mucasa and lower gingiva, Am. J. Roentgenol.,
73 : 620,1955. — 44) Scherer, E. et al.: Beitrag
zur Therapie der Zungen-und Wangenschleim-
haut-Tumoren, Strahlenth., 101 : 47, 1956,
45) Streams, M.W., Deddish, M.R., Quan, S.H.
Q).: Preoperative roentgen theapy for cancer of
the recturn, Surg. Gynec. O Obst., 109 : 225,
1959.— 46) Gadjanski, B.J, ankovic, I.:  Vorbes-
trahlung und Metastasierung bei Mammakarzi-
nom, Strahlenth., 112 : 515,1960. — 47) Cliffton,
E.E., Goodner, T.T., Brohstein, E.: Preoperati-
ve irradiation for cancer of the esophagus, Can-
cer., 13 : 37, 1960, -— 48) Muntean, E.: Die pr-
eoperative Réntgenbestrahlung des Mamma Ka-
rzinoms, George Thieme Verlag., 1961,

— 37 —



