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Histological Studies of Carcinoma of the Esophagus
with Preoperative Irradiation
——Combined Effects of Bleomycin and Radiation—
Y. Tanaka, M.D.

Tenri Hospital

Research Cord No.: 605

Key Words: Carcinoma of the esophagus, Preoperative irradiation, Bleomysin

The retrospective histological study of irradiated cancer tissue is very important for the assessment
and improvement of radiotherapy. Forty nine cases of carcinoma of the esophagus with preoperative
irradiation were selected for study. These cases were irradiated through two parallel opposing fields
using 6 Mev Linac; weekly doses of 1,000 rads were delivered. Total tumor doses were 4,000—6,000
rads, Among those studied, 14 cases had received combined treatment with preoperative radiotherapy
and Bleomycin at random trial, another 35 cases had irradiation alone.

The resected specimens were classified into 4 types according to the distributions of the remaining
cancer cells. The relationships between capillaries and remaining tumor cord and the correlation of
total doses and remaining cancer cells were also examined.

In the cases treated with X-irradiation alone, cancer cells were found to remain at the center of the
lesion in 119, (3 cases) of cases; and cancer remained in 639, (22 cases) of cases at the edge of the lesion
mainly. Cases of complete disappearance were found in only 3 patients (8.59,).

But in the group treated with a combination of Bleomycin and irradiation, distribution of cancer
cells was completely different. Complete disappearance was noted in 439, and cancer cells remaining
at the distal end were only found in 3 cases (219).

In this data, the radiosensitizing effect of Bleomycin was demonstrated. The remaining intact
cancr cells are assumed to be hypoxic because these cells are surrounded by intensive fibrosis producing
the tumor cords which are very radioresistant. Therefore, it is very necessary to use a radiosensitizer
combined with radiotherapy.
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Table 1. Relationship between total tumor
doses and the number of cases

| Radiation alone | Radiation4BLM

| 5,000 . , -
~ 6,000rads . ! g
4,000 - R
~ 4,999rads ‘ 2
3,000 p
~ 3,990rads 7 2
Total 35 i 14

Table 2. The number of cases, length, the
location of the lesions and the Types of
X-ray findings.

Radiation | Radiation
. alone | 4 BLM
Cases 35 | 14
Age 65 68
Length (cm) 4-—11 (8.6) | 6—12 (8.1)
Upper P. 8§ ! 3
Middle P. 23 i
Lower P. [ 5 4
Polypoid Type 3 3
Ulcerative Type 10 5
Infiltrative Type | 22 6

TR, HHkiEEEL2E T UTHIE L,
-~ 6 ~ 7 em TH o7z,

BRI E LT, 3,000~ 6,000rads % &
Zrc. FRGHRE & REGIR & OBfRIE, Table 11z
T FRBSK TH 7 ~25H B ko Tw
5.

B L MiX15mg %78 2 [El RN 5% 3 & 7\,
fEEIY 120~ 210mg (B9 180mg) ThH-oto.
TRRR & UCIRAIBHAS X 0 ), IRGHIRR R
UHTHES 1~ 28RS RS B0k, X
MEFERROR S, RO XMW Lo
EPNT, XERPWR OB LMPHA D4 OFEH
B i~dz (Table2 ). gD & < B
7, MgfEOBEHEIE, BLMERY 214, X
I~2@EBLMEZHEHLT, Lok WEIFER
DB HHEATIE, BLMu - L, WEHT4 L
at random A, 727%, Infilirative Type %t
WF O EM e DX FEE OB 5 5\ i,
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(a) FEBCRIET ISR OKE

Tt oM Fuz e b B L T
13, BRI OREHHBH O THRBEIC L LDTE
. Tiheobb, BEHEB OS], BEOHED
ik, 2, ek ocEMaomBE, »
B\AIRE O =4 v Vikj L BiRER R b S
(Fig. 1). ZF LTAEBIBEE O L B Z L
<, AR, HELTWL. ZoOEREMmaiE
2 b B R & T D BT o T <

and vacuolization of the cytoplasm. Nuclei
show many giant forms. The lymphocytes infi-
Itrated around the degenerated tumor cells.
The tumor received 4,500 rads/30days and
operation was 10 days after radiotherapy.

(x 400)

WE LT\ AEdIaE, Tumor cords % JERE
LT, dEogftagcEzhTwb T Lib
% (Fig. 2). 2 O oM TSR TFRA
FEEIRFIRESOTWAE, ThbAFERIC:
T BNEPIELARTH S, TOHLADLR
fofE RN L OEM MBS LTI TAhf, F
T bR AIaRCE L7 0.5m o 0L/l mE
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Fig. 2. Large cords of tumor cells are surrounded
with intensiue fibrosis. These tumor cells al-

mostly are not damaged by radiations.
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Fig. 3. The number of capillaries; The portion
immediately adjacent to the tumor cord hav-
ing 0.5mm diameter named A and another
portion named B. B portion has 4.4 times more
capillaries than A portion.

OB E, T OF L DHEHIIE D T\ R OER ME O
¥ow et 5 &, Fig. 3RRAML, WiFEIEE
CHAT #9 a2l LTw5 2 Edvbhh ol
Zh X AR PRy Hypoxic DIRBIC &
Lo LEIRS, Tihbb, OO
WirJEEne radioresistant ©Z ) RIBS A0S
BChEMETZEREHEHTHAS.

(b) JHER L T\ Sifiia 04 MkiEgc & 25
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HBEAE LT AR oM MR 215D,
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TRUEMASEE LTV 530 TH .
fEFI L. 67X BT

FOE O XEZW T3, RETH 7 emc B
TiasTz. 30HEC 4,500rads AR & 7rdsil
B TR OPRFE R O BERL 2 7R LT e,
TSHRIREHE T HI0H TEilid s 2 e\, BEx
FROICHEBE R 2 F ) S h T ia W s
BT By %i~i. Fig. 40 B pm-o
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Fig. 4. This shows schematically upper view of
resected specimens of Case 1. Black shading
represent remaining cancer cells.

ii) Typell

C OIIEE T E & U TR oS H R
Dol bDTHS.

iEFl2. 58, Hr

Xk Ty & b o BB R A
B (REMITH) k6 emiciBed Bz, 39
HREIC 6,000rads B2 3 & 7o\, & b O
EfED L, AL LRERERSERIC oo T & T
SONRR LT, BHEIAECFE % Licas, 5
AfaEEL LT o b, BB
ThFRICEIERC B SRt FfEiss S Bk

HAREZHHBRF MR B8 Hom

Fig. 5. This shows schematically upper wview of
resected specimens of Case 2. Hatched bar
represents ulcer and black shading shows rem-
aining cancer cells.

K% Fig. 5145 B ot 4 pyEdiia o
BRIy Th 5.
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Fig. 6. This shows schematically upper view of
resected specimens of Case 3. Operation was
performed 25 days after irradiation(5,000rads).
Black spots represent remaining cancer cells.
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Fig. 7. Histological section shows proliferating fib-
rous tissue, among them a few remaining
tumor cells are scattered.(Case 3).(x 400)

XEFTR T, EDO TS5 emicir =TIl
PERZED LB, 5,00Crads JESGHE = o fiE4E
BHEEL, Kb TlgoMEE0 T OLT
FaA ETEF L Lic. Fig. 6 @ RaM<, faia
B RO SHBAEMC AR L TW AT ¥
ehote. T OMOMME A Fig. 71035, #M
g oozt EMER R bk, Fx o
HHRSZAE U T o A M Offi iz oo h
T BDP 5.

iv) Type IV

RS EEAR ORI R T, a4 B
BVIIBBRA ERS BRI OB TH B,

RERI 4. 45, 4otk

Z OFEBNTA0 AT 5,500rads A4 L, [H
RFIZ B LM% 8 h: 180ng# 5. L7z GE2[E, 1E
15mg) . FESHHT O XS L3y 6 eml i 7o Tl
DR G, % ORIOREGL varix frofgr 2
LT\ e, JBETE B LMEDPFRIIC X b, P
BeME Lic 3 L HHE L, BERE b %L,
X, varix fEE S R ebhic { feofz. 3,000rads
BB OAR TIEE IEM: Th ok, FHHIER
TRARACHEE S B oh i, #iEh ciE
AL D YRR A D I v v S BR OB D 2
THa A EAIIGEE & higho e (Fig. 8).

WIS % 35 & oot A9 A SHERS RO e st L
iR EE Loicbop, Table3 Thh, th
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Fig. 8. Microscopic appearance shows only dilat-
ation of the capillaries, infiltration of lymph-
ocyte around the vessels and no cancer cell
remaining. (X 400)

Table 3. This Table illustrates the relationship
between Typer I-IV and the number of cases
and comparison between irradiation alone
and combined group.

5 Irradiation Irradiation Total
Types _ |alone Bleomycin |

I remained in all [ |
around of the 6 | 1 7
ulcers o |
I remained in the
edge of the 2 | 3
_ulcers _
Il remained spora-
dically in the

(4]

center of the 1 4 8
. ulcers S |1 i -
IV completely .
_ disappeared | 3 | 6 | 9
Total cases 35 14 49 :

ERANIR L o Fig. 9 THDH. Jhb
b, Z ORI EAA B X ks b O T,
R R Y25 Licos iR DME L T DS
THDH., FICRD In< B O30 FEFNT s\ T
W, & LT MR o 5 & 7R 3 Type
023 % % < 2261 (63%) & Rbhi. Ll
B LMEGE Uiy, Type ik 146 3
Al (21%) whitvwToZ LrRbhichot.
ARARZRA T HEL, RIS mE
Lict#xz bh3 Typell, IV ik, XiEREgoxn
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Type I VI
X-ray 6 3
X-ray + Bleomycin 1 6
Fig. 9. This shows schematically the upper view of the resected specimens in
all cases. Black shading shows remaining cancer cells.
e N SR s %R0t Fig. 10TH%B. 4,000 ~ 6,000 rads
o ° . O TSR ORI LCido & b LiczEs
5000 f coso o983 0 0o Ao hichoiedy, 4,000 rads LIFicie s &k
oo . oe D, Type 1. I 37chbifiianisg EET 5
w0 b o owe e e FRRBRG. T E SR L OB
. o . JAP LR ChBIdRITOE D L Lidbn
- . Bigvgs, SRR RO OBEREBOER
\ r o oso o [rradiation alone, . = - e T
L e TR LA, WA, RAMEREORICK
' EhERR RO

Cancer ceLLs]_, l . . 7
remained Completely, edge, sporadically, disoppeared.

Fig. 10. This shows the relationship between irra-
diated dosis and the degree of remained can-
cer cells (Type I-IV).

DEWRAX3ISF 7§ (20%) TH2%h, BL
M#uGFHRT5 L1061 (71%) whgng RT3,
X, B < Efiasn R shtc Type 1IxX
BoOZOBE T, 64 (17%) T Holeh,
B LMBFRBITIL LB (7%) Thote. kX
DA oM BT 2 FEDENT A K F b
E0Hy, BLMERATAZ LX), e
@ sterilization [k A EAET L L E L bR
5.
TSR & 7o T i Milia 7 AR TE o [E] DB R
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oA X b MR ORT FISEWE T T 50
ThHDH, WaxDOGE, BHKTHT7~250 0fic
FHiEB IO TWED, ZORTIRRE—EL
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HBIhTWAHY, JiliEA L, BE IR
L, BefilREcEiar D skicicd. %



Wi Fn484F 9 H25H

ZEMREO B RO, Tioiiias 3 &%
b Uil omfife bt B 72 okic e 5. fasiiai
WREERC e b, B fait ek 2 e 5.
ARE D = & VTR LAY o K B3
5.

Fii P b BEHE DR 2« D23 EE O MR B3k
JEarREh TV AEAIE, BE L Atiys
BREYE LTEEORIGM X ->T Wi X h
S, O, RWpEMNE O BBEEAR b L%
"

XERIRGIRE & B LMPFATE & OR oML
ERFBECEAERN BB L 3E L bR,
EH BB LT, FEHa0 M LR R
bz EEBphs.

XIS O DYFE X, JE ORI DR (]
D—IMIFERIRADRTE LTz fEH (Type 1)
DI 4 & T35fIFh22f (63%) TR bhi-.
IBHBRIES THB LELBRDDT, ¥EBIF
DE DRI DA D by, SELIHD A B D, >
¥ DEIROIEHHA DS & BIPFAH 504 L
V. COREFTERDOK foTBEIRTL
HT ETHHH, RBERE TR AT L
T D T B DD\ DIL T DA LIS 5
RMEC EDOTH 2 & bEMPCAELTE Y,
Hypoxic W igoCTWwbE#Exbhb., Livl,
B LM X oA C#oBEIen - 3
JEGNE (Type 1) JEFwed<igh, Faiilan s
AEFEE LT, VR Abhi. #ikxE
T E LT b XERRE 0 2 CiyEgiia o i 1w
ERHBZ EIL, Fig. 0¥ RCLBLMTHY,
BLMEPiMT 5 T X b, Faiiiao g
IR @b o LR D,

L L, il U e 2 pra Li-iiss
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