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Preoperative Irradiation Therapy Combined with
Gastrectomy for Carcinoma of the Stomach

By

Keiji Ohkubo M.D.
Nakayama Surgical Department, School of Medicine, Chiba University
(Director: Prof. Komei Nakayama)

Surgery and irradiation are at present the most effective treatments for carcinoma
and the better result is expected from the combination of these two therapies. For the
last 5 years we have experienced the combined preoperative irradiation therapy and surgery
for carcinoma of the stomach for the purpose of prevention of recurrence and elevation
of survival rate.

1. Up to 1963, 444 cases of gastric carcinoma were treated with combined preoperative
irradiation therapy and surgery in our department. Ore hundred and five cases out of
182 cases who were sublected to subtotal gastrectomy of pyloric portion were irradiated
with protracted method ; 200-3001r tumor dosis daily, totaling 200~5000r, Others were
irradiated with concentrated method ; 1800-2000 r/3-4 days.

2. Specimens were studied from the standpoint of Prof. Takizawa’s classification of
histological radiation effects (X-classification) on cancer cells. 2000-3000 r of the protracted
method revealed the hest effects as well as less dosis of the concentrated method. The
same effects were noted in metastasized tumor cells in lymphnodes.

3. The rates of postoperative complication and mortality have not changed in compa-
rison with cases without preoperative irradiation.

4. Better 3 year survival rates (with protracted preoperative irradiation 40.69 of 69
cases and without irradiation 33.69% of 110 cases operated from Apr. 1959 to Dec. 1960)
were aquired in groups of (1) stages 2 and 3, (2) curative resection, and (3) tumor in-
filtration beyond the muscle layer (4) histological lymphnodemetastasis positive.

Better results for the treatment of gasatric carcinoma will be established by Letter
choice of cases and methods for preoperative irradiation.
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Table 1 A survey on cases undergoing preoperative irradiation therapy for carcinoma of
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the stomach. Analyzed with operative methods and methods of irradiation. (1963 Dec. )

Protracted method Concentrated method total
subtotal gastrectomy, 2 ‘
pylorus.side 105 77 182

Resected | total gastrectomy 46 16 62
subtotal gastrectomy,
cardia-side 19 53 102
Laparatomy only,

Non-res- | gastro-entero anasto-

ected mosis, or fistel buil- & 24 9%
ding
Total 274 170 444

Table 2 Our regulation for preoperative irradiation.

for carcinema of the stomach

Protracted method

Concentrated method

( 200— 300 r./day)

Apparatus X-ray or tele °Co system Tele *Co system
SSD 40cm or T5cm T5cn
Tumor dose 2000—3000 r. 1800 r.

(500, 600, 700 r.)

Irradiation time

10 days (10 times)

3-—4 days (3 times)

due to the size of the

Field tumor T x10cm
Port 1, fixed 2, fixed
l s
TIrradiation field
(concentrated method) 4 \\ Tem
= > /
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DT OBBIEGN R 28T T 5.
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10times 3-4 times
_1962 1962

2. concentrated method
500r./day 1000 r./day
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200~5000r ¥ TN & U FE 2 RS E 5
2, JEAIRCIX10 B BieE cRlEZR 1 2000~3000
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TR oW T PR R & L CRHE

3. concentrated method

700,700, 600r.
or 500,600.700r.

| L1 1
1time *  3timer  3times

1963 - present

Fig. 1. Our prescription of preoperative irradiation for carcinoma of the stomach
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Table 3 Operative results of carcinoma of the stomach treated with preoperative
irradiation combined with radical and non-radical surgery
(From Apr. 1949 to Dec. 1963)

No. cases No. operative deaths Mortality rate
inrradiation
Protracted 274 4 1.5%
With | method
Concentrated ‘
) 170 2 1.2%
Without irradiation 818 14 1.7%

Remark : No. of operative deaths calculated only those died within 1 month following operation

FFECRICOWTHRR B, ZhIcBi LT
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Y IEWIET LR OWE T b Hownith T »
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DIERIFBIEN B 19594 4 A2 H19634E12HFK I T
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#BHEIC X 3 0, EHERNE, FATER
BB FINEBFECR Y KB L CA B L (#3),
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H1Af] 1.7% &&= OMCFRA E203 74, M A
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Thol.

Table 4 Operative results of carcinoma of
the stomach treated with preoperative
irradiation combined with pylorus-side

subtotal gastrectomy
(From Apr. 1949 to Dzc. 1963)

e |NO. operat-| Mortality
No. cases ive deaths| rate
With irradia- I "
tion 182 1 U .6 o
Without ) p o
irradiation 352 & 0.6%

DR R T 20 e, FHBECTEROM
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BT 2UGRREREFH TEE 1ML T CiF
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Table 5 Postoperative complications (Gastric caner, subtotal resections operated since Apr.

1949 to Dec. 1963)

N | Protracted method Concentrated methed Operation only
[ ( 105 cases) (77 cases) ( 356 casss)
Gastro-intestinal 1 0 9
bleeding
Ileus 1(1) 0 1(1)
Peritonitis 0 ] 1(1)
Insufficient ligature 2(C 1) 2 10C2) ((2))
Abcess in peritoneal B
cavity 1 1 3(D
Stenosis after
anastomosis 0 1 3
Pancreas necrosis 0 0 1(0(1))
Pneumenia andfor
bronchitis 0 0 3
Fever of cause
unknown 0 0 2
Diarrhea 2 0 1
Parotitis 1 0 1
f B
unknown % 0 1 1) (1)
Total 8 (1) 1y 5(C1)) 29 (5) ((4)
Percent of incidence 7.6% 6.5% 8.1%
( ) relatively severe cases (( )) died before discharge
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Bl ZoEfplcRb L.
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AR RAS, BAFTRIEEAA 182810 5 b 4§6E 2 42
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Table 6 Two year follow-up of carcinoma of the stomach undergeing precperative
irradiation combined with pylorus.side subtotal gastrectomy

(From Apr. 1959 to Dec. 1961)
No. ope- . 2 year result 2 year result

N?_; rative Il\To.t ¢ Eg' a 2_5’?3;_“ (No. survived/No. | (No. survived/No.

Cases | geath s | | cases) followed)
With N
S Hon 100 0| 0| 100 48 | 48.0%%5.0 48.0%+ 5.0
Without | | = N
Lo 190 | 6| 18 | 8 | 42.6%%36 14.0%+ 3.7

Intramucous carcinoma 18 cases (not irradiated) are excluded.

Table 7 Three year follow-up of carcinoma of the stomach undergoing preoperative
irradiation combined with pylorus-side subtotal gastrectomy
(From Apr. 1959 to Dec. 1960)

No. ope- 3 year result 3 year result
No. ; No. No. 3 year | ., : : L -
2 £ No. ed/No. No. s d/No.
cases ég;;;g lost followed| survivors| “° Surwgasg)o (No u}'(;ﬁﬁvg)
: | ! |
i 69 0 0| 69 | 28 | 40.69%%5.9 10.6%+ 5.9
N 110 0 5 | 105 | 87 | 33.60%%4.5 35.29% 4.7

Intramucous carcinoma 8 cases (not irradiated) are excluded

5148, 020253 LIRS == A _ 4o 69

25BN
LB (FErr=44.0% THhH 7.

Bk g0

SERAETESUT OV BT B & (3R 7)R4SBII82
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40.6%, JEMRIFBINC33.6%TH B, W 3LEHFRE
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1B SR
LSRR Y : 5. EKERPNCIE 3 B0
V& P Abe BIEREHE O 2 ML ERIZAT. 6%,
B ERIZIT.8% &k b, BB~
BN, BBREEAOFERSDEN. LAL
th %;gEﬂ'C%b'f L, 24EAETIEAS.0%, 3
SEAEAEER39. 8% L R LFRA LRI E 1 5.

B REIE 2 FETB & B2 T ECIIRIRER B B
R}/ OW BRI Mt UTAh % EHEEOLETT
L7=d DRE FDORPBIFECLTUES LB X
bn3.

F IS ARNCIERE B & T 2 510 R
LE—EHIOFHENEDR D TR WA S R
DIERBEFIC DT IR T BUNERD 5. 1946~
19524E D= CORFMB (MESR5]) » 3
g A 3B sk 3118447876 ©28. 0%,
1953~19574E D 3 SEAEAESRIGB B 4645047

163%135.1%CH 5. FHEWR THEREREL
Buzm - LTws, ZhPeoliicigl<s &
MR B D5 28 k.

DL osER 2 I FHY « IREREFIINCD B T
25k, REFNEO 2 2R (B2) R
#57.5%, IEMRAS1.0%, IEEBFHE TS
#10%, FERSE 8.1% cH 27z, CHAERFR,
AR R TIE (K 3), TREFIEN R TR
51.9%, JEMEHF41.8%, FEEBFMBICR

FSF 5.9%, JERIE] 4.2%THo. wIh
57.5%
Eg | 51.0% EZA with preoperative irradiation
100 cases
[ without preoperative irradiation
) 190 cases
46807 78180
vl
i
s | U7
2 Z
10%
b é _81 % "
0 T 347 |
curtive non-curalive
resection resection

Fig. 2. Two year survival rate following cura- 2

tive and non-curative resection Pylorus-side
subtotal gastrectomy from Apr. 1959 to Dec.
1961)
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%l 51.9%
50 with preoperative irvadiation
69 ases
41.8%¢ [ without preoperative irradiation
10 cases
b 7
g 21/52136/86
5 %
>.9% 4.0
) Az
curative non-curative
resection " wrrgs;ction

Fig. 3. Three year survival rate following cu-
rative and non-curative resection (pylorus-
side subtotal gastrectomy from Apr. 1959 to
Dec. 1960)

WWIRTHIEBEMBICZR L bh 8, IHEE
W B> TWIARER RN DT,

EREOEEFN GRREIE, vail, s
DB X 19594E 1 F 2 5196048k 3 TO5ER
oW THBET B & 3% 8 1R T RIS 543
BloFHEF BT 4.8H, JERHSE 1308102
NiE 458 EFRA ERZE B, % O 0%
BliX19644% 1 B 0#i# 1B REEI O B 21881
DABIRFTEL LT % 0 TR BB OB 2
TELADTH .
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Table 8 The mean surival time of carcinoma

of the stomach with non-radical operation

(Laparotomy only, gastro-enterostomy, or
fistel building. From Feb. 1959 to Dec. 1960)

The mean survival
time postopertively

43 ] 4.8+ 0.4 months

‘i
| No. cases

With preopera-
| tive irradiation
| Without preop-

erative irradi-
| ation

130 ‘4.5i 0.3 »

AR ESHARE S0 $24% B35
RIZEP DO TH L BN VR, T DR
7L CTURARRE T H o B A ORI 22wk
HERTHBLEDHZRD, x OEMOIEE
TRADEPI T d 3 I 0477 B Borssme]
EBNARZIER L, EREAFOMORENC L B
BERZAMEZR L7 2w 38827,
VI faTRE & L TORF SRR
1) JREEERRSER 2 s R X & SRR
(S, JRETITRS)
a) [RASEhR 0Pl

T & IR OBLOBELEN X 3T
ZHEDBEND DN LHE LD s JEIC X1 ((K4)
X2(® 5, 6), Xs(®7, 8) (FER®) 48+ 32

(£ 9). BRI X 25§ 2B &2
A XiixREEIRS s %), X2 H%), Xs %5
EWIEEIRLTY & Lo XA & Bk
A T35, EE—BHEERC B W BRI &
DEEx DEBOX OFT AR bR By, R
2 OFEBI DA EBIBIANT DU URELERRE AR
BRNCHE L7z,

RELIRE OMER Friix, B HE A o RS
EEED, WU D M~ 0 B o Bl R
a0 #EY, BECE U T2 O b E55
LT 2R LI~ I F VY v e 2 F Ty
GuENT TR SIEEA 2 VRN, MREEL 7.

b) Mg

FESE OHAHRC & BZLX & RS 2 O
RIS DTSR OIS X 3 1015 (BHEEE
MIRICIBEBD) oW THER L CA 5 LK 9 ISR
L3 X1 (5360) oiEBlomEsTE: 200r X
Y 4600r ¥ T 1680r THBD T L, KXo
(4801) TR 600r X VEEE3600r, 20101
TH 2%k —FHREEMEE X1 i3 E510. 10 Xa
Ti512. 38 T, #E T2k nRHE T

Table 9 Histological changes in carcinomatous parenchyma following irradiation

(Takizawa’s classification)

Grade of morphologi- |

cal changes Nuclei

Changes in cancer
nests

Protoplasma

X mitosis visible yet degeneration visible proliferation visible
3 partially partially vet partially
X, mitosis not recognized g‘;’f%z;zf;twn visible degenerated
e ] . destroyed or
X, caryorrhexis marked degeneration disappeared
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Fig. 4. Microscopic view showing X, changes
of cancer cells of the stomach. Degeneration
iz mild and mitesis is decraeasing. With preo-
perative irradiation 1500 r. (240x)

h s

Fig. 5. Microscopic view showmg X, changes.
There are few mitosis and cancer cells are
remarkably degenerated. Preoperatively, 2200
r. were irradiated. (240x)

Fig. 6. Microscopic view showmg X, changes.
following preoperative irradiation 1500 r.
There are marked degeneration of nuclei and
vacuolization of protoplasmas. (240 x)
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g‘ﬂt’ ]

i& zzs

Fig. 7. Mmroscopxc view showmg X, changes
following preoperative irradiation 2100 r.
Cancer cells are destroyed. (150x)
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Fig. 8. Microscopic view showing X, changes.
Contracted cancer nest shows disappearing
process of cancer cells. (250x)
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b7z, BEICHE 232000~3000r 1275 & Xo B
] 159%0 24 b B, Xe OZEMEB BN
ARb1Ecs Bh7=. H3000r DM L7zd
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B BT B &, FEENSVEBICBET
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48 53 cases T . %5 Gr‘,ieé ....... Q'
| s Protreced vehod. 23 i
° . less than 1000r. 1000-2000r.  2000-3000r.  more than 30001
. 20F ° 1§ cases 39 cases 35 cases 8 cases -
. o 7
: ) E 49% 51% B0 %g% 63% %
e
3000+ = . i Cé &
-
2 2 I 3% / /
=,.. go r5. L] oo
L I C{:ncenfrafad methed
N 00 Qo000
e 82 ISOD-iOOOr'. (3-4 times)
—— L ] 000 «
2000 ——-—eee—“_g 2070r :'""' S _men 2ca,es
s o mean o &% 12 3days
o 15801" esese 00000 " 33%
oo o0 bt
oo 1 0 mean °
oo
100gF = = @S| ee  cooo 014N
r | .
s * °ee Fig. 10. Protracted method, Fig. 12. Concentra-
- B ZRSsS ted method. Tumor dosz and morphological
8 " 88888 changes of cancer cells

Morphological changes of cancer cells
@ solid circle: X,, Grade 2 (48 casss)
O open circle: X,, Grade 1 (53 caszs)
Fig. 9. Correlation of tumer dose and irradia-
tion time with the irradiation effects to hist-
ology (preoperatively irradiated by protratec-
ted method 101 caszs)

™
4,00% P °
L] ° [ 3
o ® a
. Concentrated method s " I
30001 3500-5000r (3-4times) . . /A/o o250+138d()
’ ° o
e ®
. E: é 3 j/—/
2,000 . : j/)/g . °
e
e 8 O o
1,000} °o o
o o
0 5 ?b Ib 20 days

Morphologizal changes of cancer cells
OGrade 1 : X, @ Grade 2 : X, A Grade 3 : X
Remarks: The frequency of X, at the area over the line
A=2504138d (r) is 61.32546.9, but under the line is 34.5
% 16.5 (only the caszs with protracted method)
Fig. 11. Correlation of irradiatin effects to histology with irradiation time
and tumor desz (preoperatively irradizted by protracted method, 101 cases)
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14), De(R15) L4804 5. (GER®)  (10)
FE b2 5L D1 5% D2 rhfifiZy, D; I8
MR 50 LT B B B BT SR DI SIS
LAY, BEECRY, RFIRRMORER &%
EECANTSHETCEBLEL T3, ZODIT
DT HRFIRES O 3 5, 1000r LU
oW TKRET 3 E, D1 9flciz X1 67%, Xo
33%, D2 @430 TixX1 49%, X2 51% T H D
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Fig. 13. Well differentiated adenocarcinoma.
Cancer cells and stroma2 are regularly cos-

xisted., We classify this specimzn as D,,
(150x)
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Fig. 14. Sizes and shapes of cancer cell nests
are quite irregular. Amaplastic cancer cells
are seen partly, We classify this as 1,.(150x)

e AR Ne ™ “-\ = e A
Fig. 15. Cancer cells are anaplastic. We
classify as D,. (150%)

Table 10 Classification of gastric carcinoma
according to the maturity of carcinomato-
us parenchyma (by Prof. Takizawa)

Grade Histological Features
D Well differentiated
B adenocarcinoma
D, Medium type
D Anaplastic carcinoma
2 (carcinoma simplex)

h%. JIbEEEOR R Ds 1 i
RURZIERE 2 Ds ©33000r DRSS LT
X112k 300% 300,

2) REEIzowT

FE LBRTR 2B EET T 2T 0
BREBIERCAYZMEETH 3. Hic) v oofis
DORIMRICRTEETH 3.

a) Y v il & F DRsEER

AR e $24% 3 5

Morphological change
of cancer cells

C X (&)

EZ3 X2 (+#)

EZ3 Xg (i)

Di(adenocarcinoma)  DaCmedium type)  Da(carcinoma simplex}

7 ca% Z% p7%
QXY

9 cases 43 cases 31 cases

&
N\
NN

Fig. 16. Grades of maturity of carcinomatous
parenchyma and irradiation effects to histlegy
(preoperatively irradiated by protracted me-
thod, more than 1000 r.)

Morphological changiz
of cancer cells

Primary tumor:X; (J6cases) Primary tumor:Xz (33cases)
lymphnodes examined : 51 Iymphnodes examined : 55

/’E@ /"/

26% /
. S
-y @%

Fig, 17. Irradiation effects to cancer cells in
metastasized lymph nodes (69 cases)
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Case K.I. Co*® field size 8 x 6 cm air dosis
4000 r. (400 r. daily)
Dosis estimated by glass-needle
( ) planned tumor dosis
Fig. 18, Differenece between planned tumor
dosis and real dosis estimated by glass-needle
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2% ()
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Fig. 19. Irradiation effect to histology and int-
ervals between irradiation end and operation
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Fig. 20. Three year survival rate and tumor
dose (pylorus-side subtotal gastrectomy 69

cases)
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Fig. 21, Two year survival rate and tumor
dose(pylorus-side subtotal gastrectomy 100
cases)
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Fig. 22. Three year survival rate and
irradiation effect to histology
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] : with preoperative irradiation 69 cases

1 : without irradiation 110 cases

Fig. 23. Three year survival rate and Borr-
mann’s classification (pylorus-side subtotal
gastrectomy from Apr. 1959 to Dec. 1960)

%
100F
2.7%,

50

35.1
3@ 57 31.8 '3 30.6
g/.fii' 1 g 7]
L Dy Da D3
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Fig. 24, Three year survival rate and the
maturity of carcinomatous parenchyma
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0 carcinomatous infiltration penetrated the muscle
is localized within the muscle layer layer.

ESS : with preoperative irradiation 69 cases
[ : without irradiation 190 cases

Fig. 25. Grades of microscopic depth invasion
of cancer cells and 2 year survival rate follo-
wing pylorus-side subtotal gastrectomy 6 from
Apr. 1959 to Dec.1961)
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Fig. 26. Grades of microscepic depth invasion
of cancer cells and 3 year survival rate follo-
wing pylorus-side subtotal gastrectomy (from
Apr. 1959 to Dec. 1960)
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Fig. 27. Positive and negative histological lym-
phnodemetastasis and 2 year survival rate
following pylorus-side subtotal gastrectomy
(form Apr. 1959 to Dec. 1961)
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Fig. 28. Positive and negative histological lym-
phnode metastasis and 3 year survival rate
following pylorus-side subtotal gastrectomy
(from Apr. 1959 to Dec. 1960)
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Fig. 29. Grades of serosal infiltration and 2
year survival rate following pylorus-side
subtotal gastrectomy (from Apr. 1959 to
Dec. 1961)
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Fig. 30. Grades of serosal infiltration and 3
year survival rate following pylorus-side
subtotal gastrectomy (from Apr. 1959 to
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. ] 2-3 4 Stages

] : with preoperative irradiation 69 cases
[ : without irradiation 110 cases
Remarks: this classification of stages is
due to the regulation of the Japan
Gastric Cancer Research Group.
Fig. 31. Stages of carcinoma of the stomach
and 2 year survival rate following pylorus-
side subtotal gastrectomy (from Apr. 1959

Dec. 1960) to Dec. 1960)
Table 11 Stages of gastric carcinoma
Stages Peritoneal Hematogt_enous-. Lymphnode gl;argsa?ifo;:a;:iggﬂgﬁgouS-
dissemination metastasis metastasis membane (makroscopic)
1 Py-(—) H, (—) n, (—) S, (=)
ny, 0, (4) .
2 P, (—) H, (—) at group 1, or S,, localized
2 lymphnodes
P, (1) n, ()
3 at adjacent portion H, (—) at group tS,, diffuse
of peritoneum 3 lymphnodes
more than n, (—)
4 P, (+) more than at remote S, infiltrated
at remote portion H, (4+) lymphnodes to adjacent organs
of peritoneum

Remarks : his cassification is due to the regulation of the Japan Gastric Caucer Research Group
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I - D¢ @sdls1. 6%, IFEMETHY 43. 4%,
IV EE CixfRe5116. 7%, FERLSBI0.4% TH 5.
SEEHFREA B E (K32) | ETIfRITHISS.9
%, JERETHI84.3%, T - IEETIxfRESHI42.3%
vk LIEMRSSB129. 3% & = w2z EARE e, NET
FERAEL DT 5. BBOETEEDOESR
EHTHbLBMCFRIESET 2E8E AT/
FERNHEARE R D LT A5, BRI Tz
s RSB ELT L= TTHE T ED b OWRERE
DEEEED T

o %
®.50¢ ?rﬁ‘ﬂs
] 43.2%
a // 27
129.0%
44|09
% m&% 46%

1 2-3 4 Stages

. with preoperative irradiation 100 cases

: without irradiation 190 cases
Remarks: this classification of stages is

due to the regulation of the Japan
Gastric Cancer Research Group.

Fig. 32. Stages of carcinoma of the stomach
and 3 year survival rate following pylorus-
side subtotal gastrectomy (from Apr. 1959
to Dec. 1960)
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Table 12 The incidence of radiation sickness at the concentrated preoperative
irradiation of carcinoma of the stomach (compared with carcinoma

of the esophagus and cardia)

No. cases with L el

No. cases vadiation sickness The rate of incidence |
Carcinoma of the -
stomach 72 50 699
Carcinoma of the
lower esophagus and 34 16 47
cardia
Carcinoma of the
upper- and .
mid-thoracic 40 10 25
esophagus

Table 13 Symptoms of radiation sickness and the concentrated pereoperative irradiation
therapy of carcinoma of the stomach (compared with carcinoma of the esoph-

agus and cardia)

Disease cl;lgés nausea |vomitting | anorexia | fatigue |dizziness| others
e T2 47 (65%) [33 (469%) [38 (539) 34 (429) | 3 ( 49) | 4 ( 6%)
Carcinoma of the
lowgy esophagus and 3 10 (29%) | 8 (24%) |16 (47%) |13 (38%) | 2 ( 6%) | 2 ( 62)
cardia
Carcinoma of the
upperand midthoracic 40 0 0 3(8%) |9 (23%) 0 1(3%)
esophagus

R, WK T YRR & bhaho
= UL LEGER L7z & 5 2R 409 17T L Tw
3.

BATFEEIZOWT D, MRk OWHYE, WR %
DIKRETMA, FIEROFIE L, HETE, =F]
J&44 T 500, 600, 700r, 3J4%E 4 HE TR
TBHEETER L 53, HEAREREIR R
WA THB.

2)  FRSTRIEE DEE M Ak

feknS s X ZERcoWT, REFETE
12k 2R OEE 2 WA L (F14).

iv0 AT AR AL 3 FEBEAY /N R 02000r LUF R84
BwWZ b s L, 2000r DL_EOSERIC W TR RS
BORBEE I, T URHHKT Bl okas
Rel, PHERD-oTEDLE.

ntass, AROMBREFFASEETIIFEA BB/ X
Bh\R, HMERECCX, MRETii6350 B4 1456
60 & — T00DIFR % B,

UV A R RS ¢ (F15) IMfsRE, R
BR¥, BEHE TIRRA EEERNL 2, BMBRIKT
W&, FRITRI6720, FEATHE5980 & — 840MDIRA # L
T BREROSEMIT &5 3 D RBZE 2w, M

Table 14 Labecratory examination before and after the preoperative irradiation for carcinoma
of the stomach (more than 2000 r. with protracted method)

Nocases | o Joditon | Tty ot
Hb (Sahli) 22 T4% 69%
RBC 22 3,68x10* jmm? 3,62x10* /mm?
WBC 22 6350 » 5660
Liver function (BSP) 10 49 3%
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Table 15 Laboratory examination before and after the preoperative irradiation for
carcinoma of the stomach (concentrated method)

35

before irradiation

immediately after

No. cases (mean) irradiation (mean)
fb (Sanli) 30 % 68%
RBC 30 3,59x 104 fmm? 3,91 10" fmm?
WBC 30 6,720 /mm® 5,980 jmm?
Leukocyte index 20 2.2 2.8
Platelet count 12 16.7 %10 /mm? 13.6:x10* jmm?
. 1 Y archanged

Wl Tl v SERR s WiA L, HMBEEERIR
S0 2.2, BHHE 2.82 2T 3.

/N b AT T 16. 775 34T 413, 6 5 & =2 »
WAER % R,
EZTRRSRTREDCFENR2T50T, B
GHEEREE %280 T ORESAIIFN & v 5 E5 2
b3k, BRI 28R 3R n3 F
WEORERFNIIER HE T 2B A0S 3
#4~5 HEOFBIIEMER, M/MEcRIET
DIEHEVE { 7207,

3D INEIAE IR R OB R R AR 0 RS
AR IR 217 o - BERc 0w T,
JRETEE B R B O CRSH&E T 5 H 3 TR, 7
v 2K, Z.T.T. G.O.T. ZEpfTHtehd, I
i ERE, RBRE, HMBR#EBREL ..
FofEEFEeOM L Yo 2 FE, ZT.T. 35
B, FMBMCKTH LY 5 BEEDRLE .
G.O.T. BIEWHMITES 20181 HIZI50b D

N5 HER30 LT LR LT 5. BmEREe
EE 1 H74000% OFH FES TR L 5 HEC
126300 & % > FIFITWA & ATz,

4)  BUBARENEEE

—RIT D T L DR IR X RS
NERESERD BRI BT DWW TEEITIFRA
ERHRE &7 AR A ED Tnzwe. L LE
FERRST T Lo b BT & FINAIR—%T 30
T, OB WS LMEEE A B, JHEE
FEHFAIOIEBEEOGEICOWTHEE | T A 3
&, FHrBlo Zycpbgy, (LB X %3 031k
D& 105%IF 5 7 4.8%, EIAR RS
78Ik 31 3.9%, FEmRIIBI 35611561 4.2%
TRFED VIR R L, JRROELE L
72 b DR BEkOSHRINC 15 1.0%, GHIRE
st 381 3.9%, JEMEN 3B 0.8% &EIHAA I
BN U BREFI A 07z, Th B OSER T
B E T ORFEROBELREL> 2 T H

Table 16 Laboratory studies after concentrated preoperative irradiation

(date) 1st day 2nd day 3rd day E 4th day 5th day normal
Blood study
Hemoglobin 90 92 88 90 90
(Sahli)
RBC 4,70x10¢ | 4,50x10¢ 460 % 10¢ 4,40x10¢ | 4,50x10¢
: WBC 7,400 7,200 7,000 6,500 6,300 .
f Liver function
1 GOT 15 22 25 28 30 8--32
| ZTT 8 9 8 9 9 4--12
1 Gros B 1.78 1.82 1.78 1.80 1. 80 .80 |
Remarks : these prices are means of 6 cases of gastric carcinoma.
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Irradiation field : primary tumor and lymph-
node, 8x8cm : primary tumor. 10x10cm :
primary tumor. 10x12cm : primary tumor and
lymphnodes around coeliac artery. 15x15 cm:
primary tumor and lymphnodes suround the
stomach
Remarks: This is measured during laparoto-
mies of several gastric carcinomas. The pr-
imary tumor is as large as an adult palm.
Fig. 32. Irradiation field
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