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Radiotherapy for carcinoma of the esophagus.
III. Comparative studies on the roentgenogram, histopathology of
biopsied specimen and initial radiation effect with emphasis
on histological subclassification of

squamous cell carcinoma

Mitsuomi Matsumoto, Kohji Sakaino, Nobuo Koike, Yuko Murakami,
Kazuo Miyaishi and Hideo Niibe

Department of Radiology, Gunma University, School of Medicine
(Director: Prof. T. Nagai)

Research Code No.: 605
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From January 1968 to December 1972, 105 patients with esophageal cancer have been observed in
our department. Comparative studies on the roentgenogram, histopathology of biopsied specimen and
initial radiation effect were performed among these patients.

1) The initial radiation effect on the esophageal cancer was evaluated on 68 cases who had been
followed by barium examination up to 6 months following the completion of radiotherapy. In comparison
to initial barium examination, shortening of filling defect, enlargement of narrowed lumen and disap-
pearance of dilatation above the lesion were evaluated as indeces of the initial effect by radiotherapy.
Angle between normal esophageal margin and tumor on roentgenogram was measured for estimation of
the effect of irradiation. Differences of response to radiation therapy were noted among various roent-
genographic types of esophageal cancer and the effectiveness was as following order; tumorous typeserrated

typespiral typefunnelled type.
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2) Endoscopic biopsies were carried out on 49 cases. Nine out of 49 cases were false negative;
although repeated endoscopic biopsy did not reveal tumor, 21l 9 patients were proved to have cancer
later. Biopsied specimens in 27 cases were satisfactory for evaluation of tumo rparenchyma and stroma.
Among these specimens, the degree of differentiation in squamous cell carcinoma, size of cancer nest,
number of mitosis and characters of stroma were investigated. Other 13 specimens contained tumor
parenchyma only.

3) The tumorous type of lesion, which was the most radiosensitive, was the poorly differentiated
carcinoma with small or middle sized cancer nest, numerous mitoses and well-stroma (highly vascular
stroma with little connective tissue and small round cell infiltration). 1In cases of the funnelled type of
cancer showing the worst response to radiotherapy, histological findings were mostly the well differentiated.
carcinoma and ill-stroma (stroma with abundant connective tissue and/or poor vascularization). As to
histopathology in biopsied specimen, the serrated and spiral types of cancer were located between the
tumorous and funnelled cancers.

4) According to the results mentioned above, selection or combination of methods of therapy is
considered as follows: Poorly differentiated squamous cell carcinoma showed satisfactory response to
radiotherapy, but metastasized. early to the regional lymph nodes. Therefore, long radiation field includ-
ing entire esophagus and regional lymph nodes is necessary to perform radical irradiation. In well
differentiated cancer like funnelled type, however, resiclual tumor cells were enveloped in firmly by fibrous
connective tissue and fibrosis was accelerated by residual cancer pearl. Although these conditions may
defer recurrence of cancer, radical operation is more preferable in a sense of radical treatment.

5) In order to determine the methods of therapy, histological subclassification of squamous cell
carcinoma is considered to be necessary because of the intimate relationship among roentgenographic

type of lesion, pathologic feature in biopsied specimen and initial radiation effect.
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Table 1. Location of esophageal cancer.

No. of

Location patients Percent
Ce 6 5.7
Iu 8 7.6
Im 47 44.8
Ei 32 30.5
Ea 12 11.4
Total 105 100.0

Ei 32(1 (30.5%), Ea 120 (11.4%), Iu 8
(7.6%),Ce 64 (5.7%) DETHI.
(3) RO,
XBERB T 5BERBORE % 5 enfi,
5 emBh_E10emski, 10cmbh B0 3T B &,
5 embl L10censRigA6 74 (63.8%) LEb 5L,
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Table 2. Length of lesion.
|
L(e;ﬂg)th pI:(t)i.egis Percent
— 4.9 23 | 219
5.0— 9.9 . 67 63.8
10.0— 15 _ 14.3
Total N 105 100.0 |

Table 3. Classification of radiographic
type of esophageal cancer.

Type p[:g-egis Percent
Superficial l 0.9
Tumorous 26 24.8
Serrated . 19 18.1
spial | 33 a4

o Funnelled 26 24, 8___

Total 105 100.0 |

1

Fig. 1. A case of remarkable improvement by radiotherapy (56yrs. f.). (A) Initial barium esopha-
gogram reveals tumorous type carcinoma with superficial ulcerations, measuring 12.5cra long. (B)
A radiograph at the dose of 4000rad shows irregular margin and tumor becomes indistinct. (C) A
month after the end of radiotherapy, large mass has been completely disappeared.
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10cmLh 5166 T (14.3%) ©, WEvHheis
5 enbA L DHETTRE LS4k D78.1% TH o7 (Table
2).Zhbodiix15enh O 3 Ml e &
HTwic, 5 emsfiidessl (21.9%) cHREMO
1 B 2.5emTHo%k.
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L, Table 3ic7R3-X 51z, BRAMMIELL S
3361 (31.4%) .\ T} 8266 (24.8%), i
Ho6fl (24.8%), 8apaiiioff] (18.1%),FE4FH 1
il ( 0.9%) DIHTH .

2. XEME X D2 T HSHRRSHER © Wkkh
;)
(1) HEEZFEOHIE
REIEOIE, PERAYAE XBIRE %, MG
WEH T8 6 B Z ThefT LIB7e68fl T 5 . o
BROWGED, BB M/, FoliEosE, 5
I OB OSNENRRE I ko, 1%
B, TA%0EE, NEHPOITLL, SHLKIF



792—(64)

HABESRMBESME BI5% Ho%

Fig. 2. A case of considerable improvement by radiotherapy (66 yrs. m.). (A) Spiral type cancer on the
initial examination, (B) Sagittal tomogram of the chest demonstrates extrinsic pressure upon the posterior
wall of the trachea, indicating A3 or invasion to neighboring structures. (C) A radiograph at 3600 rad
reveals less irregular margin than in A. (D) An esophagogram at 6600rad represents minimal irregularity

and narrowing at the site of lesion.

Fig. 3. A case of minimal improvement by radio-
therapy (69yrs. m.). (A) There is a funnel-sha-
ped, 3cm-long asymmetric narrowing on the ini-
tial examination. (B) At the end of radiotherapy
(6900rad), narrowed lumen is persistently iden-
tified, while dilatation above the lesion is im-
proved. This case was not proven histologically
despite of repeated endoscopic biopsy.

B oW Tita, b o 2 B/ L. Zii
(I & (O BEXHEOHEE, (2 HERR
BEABEOIER, (3) BELBOEIED N
Sl EOF RS BRI DL Lz (Fig. 1),
BHRE (1) 1, (1) BERE ORI 5HE,
(2) WEMARROIK,  (3) KL LS oikE
OHHEL EORAED bRz O E Lis., o ®
5%, EIEHEMH (I CETF L Lo TalE (b
SRR, SV OBHEZ LB L DD, Wi
%*at*u$|’&mm%%%ﬂ bR (g
BRI & Lz (Fig. 2, 3). %% (1) 3,
BUORHBEHE ORI T, BIERDETH XETR
NHLYGE Lz L ixE 2 ETH S (Fig. 4).
¥, N L EE 0N D O e T g
(el f L £.8) BB et 2
&, BRI TRSIAE T L OMRE , BHEEE
DHGI & Il B Em A B (Fig. 5),
BRI SHE LosEic L.,

(2)  WeSHRRT X B XE S 0L,

Lk o7y fE,  IRIEPRIG T O X & R
%ﬁk&wwﬁamﬂLtmm Table 4 T 5 .
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Fig. 4. A case of no improvement by radiotherapy (73yrs. m.). (A) Irregular narrowing 5.5¢m long
with dilatation of the lumen above the lesion on the initial examination. (B) A roentgenogram
at 2700rad shows no improvement. (C) Narrowing remains unchanged (6000rad).

Table 4. Radiographic changes by radiotherapy in 68 cases.

I : remarkable improvement
I a: considerable improvement il

I Bfire8fldh18f] (26.5%), W affir3zfl (47.1
%), UbEf X136 (19.0%), WRAL5H ( 7.4
%) Tholo. BAHRHRRTHEN - MR
HIER OBGE 2 e b DL I BEE Naff v &3 L
1273.6% TH 1.

I TR RAER D 1 fla iz U, [EH3176)

Type of lesion I ! Ta Ihb II

: ._S_u_mrﬁdai__.____ : ____0 - _________a_ e 0__ - I_ __h_ ——
Tumorous _ 11 - 4 B -_____:2- | 0 17
“S-errated - 5 - 9 0 B 0 14
Si:.'irél ] 1 : l;l____”_ 5 -“_l-__-_ - é]_ B
Funnelled 0 . 5— ..... 6 1 d__ o 15

o — — S O - D
(26.5%) |  (47.1%) (19.0%) (7.4%) | (100.0%)

I b: minimal improvement
: no improvement

LG &% <, R\ THRBER 4B 5 BiAS Z OB
EL, AR b1 1 flicd &ieh
otz W T 0BT A Lok 1L o
ofe, TafficgdEE ni-s24ihiciy, S8 /21
Blrk 1401, SEEEIV1440p O B, WS2FEL 1500 5
Bl BRI 7GR 4 01 & £ B 4 %
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Fig. 5. Changes of the angle between tumor and normal esophageal margin during radiotherapy. (A)
An initial radiograph shows acute angle. (B) The angle on a radiograph at 2100rad becomes less
acute than in A. (C) The angle is about 180 degrees at the dose of 5700 rad. (D) Schematic

drawing.

Tz, DIbffic)gd L 13Tk, =lRas
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Table 5. Results of endoscopic biopsy.

Biopsied No. of
specimen patients Ferceat
No tumor tissue 9 18.4
Tumor parenchyma ;
only 13 26.5
Tumor with strorna 27 55.1
Total 49 100.0

B1(10.2%) TH2tz. “hb PO X E 25
EHSHRS B, bRABAHIT, Hohicf
EHERK, BEHH & Thote. HRIEBIATIIC
LR CAEB R T 0R 490 O A4 BHL R DR BRI,
JEHORE LHE XS d 0276, EEEEO L
TRIEMZEA EGEFRTwiond 0136, [EE
LRTEIRb D 9 TH DIz (Table5),
b bRNEHEER TAERT, [BEOEH & MEH
E¥h, BFOLEBGY H5BREENM L > 5 E
(£55.1% (4961p2764l) L#FFTH ok, Th
BTN T, EEMM O, fEiutok
&3, Ml HOE, MEORIER & DS
PR & XARE, BHREE D TR % Hil: L
fo.

(2) BoHHRIETREA L e .

Y, WP LEBUEONLEERIE Y, foEEER
BB e T, @R (W), s bR
M) EHMEE (P) o 3Bkl L. BoE
MR RO RO ML A B2, %
LWALEIR LT B 30, diopbilizfaipc
ROMRZIL, MFREMEL AT 2 s aklmo
ZLuvb o, EEIEia & i LESE
BRI OIS B b, FROBRIIEZE L, JiHan
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SRNCRSEITE S D, BB VIHES LRI
Wb DEThTh Mw, Mp & Uiz, fElalio
K&, 40050HEEC1HEF 1 EEik2
R 1 EREEZR (1) &1, 1#%Hic2—3
f@Zzd (m), 1HBC4EU RS2 0 %
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CH), BRI 1%z (4) & L. S5
BeowTil, MRS AROLIE, WEEEER
OFE, NHEAREEORECEH L, mEic
BAKHER b Lo, BEelrsvbow
-, ZOffik+& Lic.

I3 GE&EF) w5 3013 Tableg— 11z
AT THTH k. SMEEETEMER (P)
BaflLE L, o3 HlxhsEE M) ThHB
2 5% 2 G ESMERIE - Mp TH O, I
Ja ok & sz (s) 23460, B (m) 234
THote. MESHOEIH O 1 FIYER Z i
Thote. MEEHI 46, +236CThHot.

Taff (FPEEAZH) 13761 (Tableg—2)
T, SEEEERAER (M) 661, @oEF(W)
1 G THRAMERD KT S & bt L 6 4]
DOPERIZ Mp 2 6, M 14, Mw 3 T35 7.
FERREORE /N (s) 44, & (m) 3@T
Botc. MilanZon, #2334, 4@
HY, HEIHB 26, +2356THork.
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LB sEEE (W), 1 Bl Ofbof <, &5
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Table 6. Relationship between radiation effect and histological findings.

. : . . Size of | Number
Cases sex. yrs, Ra%i:dgirapshlc Hlstto]l;gu, cancer of Stroma
ng P nest mitosis
1. Group I. Remarkable improvement by radiotherapy.
I—1 TY. f. 69 Ea. T. 7cm P 8 H H
I—2 M.M. m. 63 Fi. T. 10cm p s . +
I—3 KXK. f. 63 Im. Se. 7em P ] H# +
I—4 TYX. f. 71 Ei. T. 6.5cm P m H# H
I—5 K.K. m. 66 Ea. Se. 5cnm Mp m A N
I1—6 ZH. m. 70 Im.T. 9en Mp 5 H +
1—7 T.Z & 75 Im. Se. 8cn Mw m A +
2. Group Jla. Considerable improvement by radiotherapy.
Ta—1 K.M. m. 79 Ei. Sp. 7.5cm Mp s H | -|:
Ia—2 RT. m. 69 Ei. Sp. 8cn Mp s __+H-_ |l -}: -
Na—3 K.S. m. 66 Im. Sp. 5.5cm M 5 ____-H- 4
Ta—4 ET. m. 66 Im. Se. 6o Mw 8 H -+
Ta—5 H.H. m. 58 Im. Sp. 9cn Mw m 4 +
Ta—m6 HM. m. 54 Im.F. 6.5cm Mw m 4 +
Ta—7 M.S. m. 73 Im. Sp. 6en w m H# +
3. Group Ib. Minimal improvement by radictherapy.
A Undiff.
Ib—1 K.T. m. 81 Ei. F. 1l4cn o penn ) 1 + +
Ib—2 K.S. m. 60 Im. F. 8en Adenoca. S + -+
Ib—3 T.5. m. 64 Ei. T. 7cn Adenoca. 1 -+ -+
4. Group II. No improvement by radiotherapy.
I—1 KF. m. 73 Im.F. 5.5 woo| s + -
I—2 Y.K. m. 68 Ei. Sp. 12en | Mis. ca. i 1 i +
Roentgenographic types. Cancer nest.
T: tumorous type of lesion s: small
Se: serrated type m: middle
Sp: spiral type I: large
F: funnelled type Mitosis.
Histologic types. H# : numerous
P: squampus cell carcnoma, poorly differentiated H# : moderate
M: squamous cell carcinoma, moderately diffe- + : poor
rentiated. Stroma.
‘W: squamous cell carcinoma, well differentiated 4 : well (highly vascular stroma with little
Mp: squarnous cell carcinoma, moderately diffe- connective tissue and small round cell
rentiated, but partly similar to P infiltration)
Myw: squamous cell carcinoma, moderately diffe- — ¢ ill (stroma with abundant comnective tissue
rentiated, but partly similar to W and/or poor vascularization)
Adenoca.: adenocarcinoma -+ : stroma between above two

Mis. ca.: miscellaneous carcinoma
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Table 7. Histologic findings in 8 cases of preoperative irradiation.

: : Histo- | Size of | Number
Cases sex. yrs. Ran;lifagril:gp;hlc logic | cancer of Stroma ra]c?;::ls:ys Histologic findings
type nest | mitosis
g almost all scar.
Op—1 M.T. f. 52 |Ei. T. 2.5cm| P m H + 3000/14 regrowth ().
almost all scar.
Op—2 B.M. m. 59 | Im. Sp. 8cn P m H# -+ 3000/14 regrowth (4.
) Imost all i
Op—3 K.N. m. 69 | Im. Sp. llen | Mp s # + | 3000/12 | fegrowth (=
almost all scar.
Op—4 T.O. f. 52 |Im.T. d4em Mp m H + 2400/19 regrowth (—) .
residual tumor cells
Op—5 K.F. m. 77 | Im. F. 4en W s H - 3000/14 | surrounding cancer
peatl. regrowth(-}-),
residual tumor cells
Op—6 M.T. m. 62 | Iu. F. 5.5em | W B H — 2100/9 surrounding cancer
pearl. regrowth(+4),
Adeno- mostly degenerated,
Op—7 K.8. f. 61 | Ei. Sp. 4cm ol ] H + 4300/20 | but partly viable.
) regrowth (=),
Undiff scar with viable |
Op—8 S.K. m. 65| Ea. Sp. 7cm can : m 4 + 4700/22 | turnor cells,
; regrowth (=),

W (Op-2) TWk+THot. 3,000rad [R5
OYIREEA T, BEEH A RUESL ClE
PO Tiedd, 2 —Hic IEEE kR 35 LT
W3 SRR D NMERR A BB S hic. Ha{EH
(Mp) D24, [EEA (Op-4) Tk iy
DRESIm, HRHBEHM, MEHT, bR
(Op-3) Tixth*hm, #, +THbv, K
BATRWTR B GRREDEMGCE b ¥
PRI CEWR X h, 2 LB a0
MRS 5 1 T ¥ ook, BMER © 2 4]
(Op-5, 6) B TFhiwlHrE L, g
ths, M2, BB - cUBREAR I
RO & Ehk & b BRI O FRIGE A
Zbhte. FIEH LT\ 5 345 o S A58
WeE L, ALREDbhicdok. Boo 24
VRIS & EIANRERE T B 0. BB (Op-T7)
WA s , MifRS2EH, B+ T, 4,300rad
M4 3, viable tumor cell 2IBHRIZZH B
7. oat cell cancer fm /3 ¥EAEERE(Op- 8 )13,
fEfadim, MRS 2B, HEH T, 4,700radfg
SR DU A CII AR L LT 5 28,
—#i viable tumor cell A3EFE LT\ 7.

wie, ZhB27fl% A LEFICEIE Licss LT

Table 8. Classification of squamous cell carcinoma
based on degree of differentiation, size of cancer
nest, number of mitosis and character of stroma.

Histo- | Size of | Number
Cases logic | cancer of Stroma
type nest | mitosis

I—1 P s 1 L
I—2 P s 1 +
I—3 P s H# =+
I—4 P m H i
Op—1 P m H H
Op—2 P m # +
1—6 Mp s it H#
Ia—1 Mp s s +
fa—2 Mp s H# +
"0 p—3 Mp E H# +
I—5 Mp m # +
Op—4 Mp m H s
I a-—3 M s + #
Ta-—4 Mw H # -}
1—7 Mw m e -+
Ia-—-5 Mw m H+ +
[ a-—6 Mw m 4+ +
Op—5 W s 1 -
Op—6 w s # =
n—1 w s + .
Ta—7 w m + -
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ZH % & Table8 D L 51cie s, EHLE (P) @
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HIEH D 4 Sl h b EEE Choic. ik
(M) 116k, il s 640, m 54, Hilasny
B 76, H 46, FEH3H, +3HTHD
fo. XBEILRATSH, RET4H, [ERE
W, WAL 1ET, bEATEERENIAE
B i, @R (W) Afh, JEiads 3
B, m 14, MESZEHM 26, H#, +13E 16
Linh, XEBMCXRIE3H, brAB141L
oot

v, £ i

1. XHRFTR & g s sh s,

XM, AR & CRmL, o
B EBECBEREA S D EEL DR T ATCD,
HLDBEL OHERRBIRTWS . HE 5®
i, —fifEsEREr 2R E TR, EHiIkT
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Fig. 6. Poorly differentiated squamcus cell carci-
noma with well-stroma; highly vascular stroma
with little connective tissue and lymphoid cell
infiltration.

o i | L'm <9
A A - "3
N - ¥ E
L M " \ LA L i 0 it

Fig. 7. Well differentiated squamous cell carcino-
ma with ill-stroma; stroma with abundant con-
nective tissue and/or poor vascularization.
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Fig. 8. Residual cancer pearl and viable tumor
cells with suwrrounding fibrous tissue and modera-
tely infiltrated small round cells after irradiation.
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Fig. 9. (A) Moderately differentiated squamous
cell carcinoma, partially close to poorly differ-
entiated type, associated with small cancer nest,
numerous mitoses and well-stroma. (B) Recurrent

tumor after irradiation, showing sarcomatous
appearance.
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