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“Analysis of radiotherapy for esophagus cancers
involving the thoracic region”
Shuichi Mikuriya
Division of Radiotherapy, Department of Radiology, National Medical Center Hospital
Yoichiro Umegaki
Division of Clinical Research, National Institute of Radiological Sciences
Terukazu Seto

Section of Pathology, Central Laboratory, National Cancer Center Hospital

Research Code No.: 605
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With 581 cases of esophagus cancer involving the thoracic region experienced from June, 1962,
to May, 1970, in National Cancer Center Hospital, results of radiotherapy were analysed to elucidate
factors responsible for their prognosis. I

1. In the total 581 cases, the crude survival rate for 5 years revealed 10/337 cases (3.39%).

2. In 473 cases treated with only radiation therapy, the radical irradiation was performed in 46
cases. Cases with pailiative racdiotherapy were 238, in which 189 cases received preoperative radiotherapy.

3. The survival rate for 5 years of cases received radical radiotherapy revealed 5/46 cases (10.8%,
in contrast with that of 7.2%, (5/69 cases) in cases, which were selected from the group treated with only
surgical procedures during the same period.

4. According to the protocol established in National Cancer Center Hospital, the first choice was
made as to radical, palliative or preoperative treatments. With a consideration of the prognosis, eso-
phagus cancers were roentgenographically classified as follows; superficial type, tumorous type with

2 subtypes of broad and narrow bases, serrated type with subdivision of shallow and deep ulcerations,
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spiral type with zonal circular extension associated with serrated or tumorous type, and funmnel type

with hardening of esophagus walls usually called “scirrhous carcinoma”. Classified cases were well

corresponded to their prognosis. Narrow tumorous type and shallow ulcerative type revealed

their good prognosis after radiotherapy or surgical treatments. With feasible application of radical

radiotherapy, favorable results were obtained in cases with defects, measless than 5 cm. in diameter,

in cases of tumorous type with a narrow base and in cases of shallow ulcerative type.

5. Prolongation of the survival time was observed in cases treated with 5 times or 3 times of irradiation

a week, with a total tumor dose of 8000 rad and of 7000 rad, respectively.
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Table 1. Cases of malignant neoplasms involving

the thoracic part of the eshphagus

(National Cancer Center Hospital : from June,
1962 to May, 1971)

Carcinoma 628 cases
Leiomyosarcoma 2 cases
Malignant melanoma 2 cases
Metastatic carcinoma 1 cases

Total 633 cases

Table 2. Frequency and location of esophageal
cancer (National Cancer Center Hospital : from
June, 1962 to May, 1970)

1. Cervical esophageal carcinoma 7 cases
2. Hypopharynx carcinoma 161 cases
3. Thoracic esophageal carcinoma 581 cases
Upper thoracic esophageal 21 cases
carcinoma (€ 3.6%)
Middle thoracic esophageal 351 cases
carcinoma (60.4%)
Lower thoracic esophageal 144 cases
carcinoma (24.8%)
Others 55 cases
(11.2%)
%
50}
255 cases
40 L
g % 471
5 coses
& 129 cases
20r
10 40 cases
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Fig. 1. Age distribution
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Fig. 2. Shematic drawings of roentgenographic classification and their frequency of esoph-

agus carcinoma.
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Table 3. Number of cases and treatment methods
of thoracic esophagus carcinoma
(National Cancer Center Hospital : from June,
1962 to May, 1970)

Radiotherapy 284 cases
Radical radiotherapy 46 cases
Palliative radiotherapy 238 cases

Operations 215 cases
Operation alone 26 cases
Preoperative radiotherapy and 189 cases

operation

Cithers 82 cases

Total 581 cases
Numbers of cases received radiotherapy,
including preoperative treatment 473cases
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Fig. 3. The crude survival rate of esophagus car-

cinoma (National Cancer Center Hospital : from
June, 1962 to May, 1970, 581 cases)
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Fig. 4. The crude survival rate of esophagus car-
cinoma after smgical treatments (National Can-
cer Center Hospital : from June, 1962 to May,
1970. 215 cases.)

Operation alone : 26 coses

100 Preoperative radiotherapy

and operation : 189 cases

Total 215 coses
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Fig. 5. The survival rate of 46 cases with esoph-

agus carcinoma after radical radiotherapy. (AIl
cases with follow-up over 5 years)
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Survival Mean | Median
100 Type year| | 2 3 4 5 | survival, | survival
classification (month}{(month)
Spiral 11/ [ 1/25 | 4/25 | 3/25 | 3/25 18 1.9
o—e | 445 | B% | 16% [ 12% | 12%
Serrated
Cincluding shallow | 6/10 [ 4410 | 2410 [ 1710 | 1110 | 169 | 168
2 Tumorous ; narrow base ulcerative 60% | 40% | 20% | 10% | 10%
N D[SDI'NJI\ type type) Ea=
L e dB 70 70 B IR B IR Y
0k E:u:ed—ﬂ tumorous ) o—o | 100%| 5%
- ?ﬁ%‘jﬂ:{?m wlws|va|lvilw] o | o
narrow base ar ¥ %
10 unnelled . TS o |66.6% | 66.6%|33.3% | 30.3% | 33.3%
sl E 1lad
r f k1L 128 1.8
DA B B P % I I T

Fig. 6. Relationship between the survival rate in 46 cases with esophagus carcinoma after
radical radiotherapy and roentgenographic classification. (All cases with follow-up over

5 years)
Type Survival i Mean | Median
classification N\ years | %[ T [ 2| 3 [ 4|5 ] fy
Intraluminal
(polypai, s/5 | a5 |45 o5 |25 | o5 | 69 | 302
califlower-Like 100%|80% | 80% |
and shallow ulcerative ) kol
Spiral /51725 1725|4725 3735 3725 | 180 | 119
100 ) 80% | 44% | 8% [16% 122 | 12%
FPlatoar-llko Sevaed 1| asoslvs] o 168 | 123
80 e poei o 875%|50% | 25% [125%
Plateou-like 44 [ 474 (1741 0 188 | 131
& 1002 100% | 25%
‘E§ Funnelled 441341 0 128 | 118
850 \ [100%] 52
AN !

-0
Intraluminal

o—a Intraluminal ( polypoid, califlower-like

e—e Spiral

and shallow ulcerative)

30 (polypoid, califlower-like
20 and shallow ulcerative)
10 Funnelled "ié:"—" Sl
. o
1 3 3 4 5 Years
Fig. 7.

w—u Serrated (except shallow ulcerative)

rrated ( except shollow ulcerative) o—o Plateau-like

&—a Funnelled

Relationship hetween the survival rate of 46 cases with esophagus carcinoma after

radical radiotherapy and their growth pattern. (AIl cases had duration of observation over

5 years)
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Type . Survival ) . !
100y cl.%‘ssiﬁcmfun yeas| ! 2 4 4 S
Spiel 99/412 |28,/357 | 14/312| 10/260 | 8/212
*—e| 0% | T6% | 45% | 38% | 3.1%
Serrated
(including 36/100 | 18/80 | 7/62 | 2/48 | 1/%
shallow 36% | 05% | 113% | 41% | 3.3%
= ulcerative type) m-—mn
B sop et 10/27 | 721 | 3/13
& 4t wmoross) o—o | 370% | 1% | 231%
30 Polypeid and
cul.il;]l)gwer—l,ike 40 | 410 | 2/8 | 1/6 | 1/6
20¢ - - (narrow base 40% | 40% | 5% | 166% | 166%
10k tumorgus)  ©-—0
5714 | 2/1
T BYersl T ama| 0% | 101%
Fig. 8. Relationship between the crude survival rate of total cases (563 cases) with esoph-
agus carcinoma and their roentgenographic classification
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2p more ~ WS XERATROREL H10% kD F848H B H
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Fig. 9. Relationship |between the crude survival
rate and the length of filling defects in esopha-
gus carcinoma (462cases).
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Fig. 10. Roentgenographic classification of esophageal carcinoma in Japanese Society of

Esophageal Diseases.
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Note a shallow ulcer. In spite of larger tumor size, its base is narrow. There is a tendency
of intraluminal elevation. In this type, no deep ulceration is observed. The characteristics
consists relatively wide tumor lesion of a narrow base. Mediastinal invasion is rare.

Fig. 11. Two pictures of polypoid type with a narrow base (tumorous type).

The filling defect measures 13.5 cm. in Jlength. A ronetgenography after radiotherapy of 8100 rad.

Fig. 12,

The excellent result shown on the roentgen film.

A roentgenogram of califlower-like type with a narrow base (tumorous type).
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(The left side : the front view.) (The right side : the profile view.)

Fig. 13. X-ray films of tumorous type with a broad hase or plateau-like one. This type
has a relatively large base, even though the filling defect is small. Also, invasion into
the mediastinum is usually noticed in cases more advanced than expected.

In this type, relatively superficial cancer with shallow ulceration extends along the esoph-
agus walls. On the right picture, the contrast media is accumlated just in the shallow
ulcerative area. '

Fig. 14. The typical contiguration of shallow ulcerative type (serrated type).
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) Fig. 16. A photograph of spiral type with zonal
There is a deep ulcer with joccasional perforation of circular extension showing serrated appearance.
into the mediastinum.

Fig. 15, The X-ray figure of deep ulcerative type ] )
N — 6. RIIHIE & RETIRE

1) $RiEsicounT

3) sl HSHEATaC I T, BERIAYACE: & B 5 3nk
2O, AliEE R B0 L o T AR TH D
Lx o DDEM, B TE 2 Borrmann W ATRE S A e = ORI AR LTt i
AWHZhicivboLBlhs. M6—80D X BTS2 1570\, BB Lickkhicovs T4 i
5 BRI R R b . FEARIc e 2 2 fz 180M%, 85~ 6@,

4) bEAH FUBESE UAche, B3 [, BB LcpE, 2



BF514:5 A250

Fig. 17. A x-ray picture of spiral type that tum-
orous type advanced to involve the entire circ-
umference of the esophagus.
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Table 4. Criteria for radiation effect.

Grade () : No effect. No remarkable histological
changes in tumor cells

Grade T : Slight damage of tumor cells without

any liquefactive necrosis |

Grade [ A : Slight degree of liquefactive necro-

. sis of tumor cells without collapse of

cell nests
Grade T B : Marked liquefactive necrosis of tu-
mor cells with collapse of cell nests
Grade TI : Remnant non-viable tumor cells only
Grade [V : No tumor cell nests

(S. Oboshi, et al.: Igaku-no-ayumi 61, 618, 665,
725, 1967)
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Table 5. Effects of preoperative radiotherapy for
thoracic esophagus carcinoma
(fractionative irradiation per 200 rad, with 5
times a week in 62 cases)

less 2999 rad. [ |4 |4 | L[| | |
| more 3000 rad. 1] 31 ] |
| “more 4000 rad. | | | 5 !__ _ifj
i._more_xﬁJ_ rad. _-_l__ _1_ _l_. 2'___l__|_"£ |
|“more 5000 rad. | 2 | 1 | 4 (15| 1 | 7 |
| more G000 rad. | | |2 11l

Table 6. Effects of preoperative radiotherapy for
thoracic esophagus carcinoma
(fractionative irradiation per 300 rad, with 3
times a week in 90 cases)

. —_—
| 0| I [TADB|II ‘ IV |
T o L B B
| more 3000 rad.

i
| more (000 rad. | | 1|

~_more 4000 rad;_ ___2 6 | [ 1
_more_x@j rad;_ e 5 9_ | }.(]_
more 5000 rad. _| 1 | | 6 ! 53 |
I. ]

Table 7. Effects of preoperative radiotherapy for
thoracic esophagus carcinoma
(fractionative irradiation per 400-450 rad, with
2 times a week in 28 cases)

o1 |uajus m ||
less 2999 rad. | 211
more 3000 rad. | | | 4 El
more 4000 rad. | | 3 |4 |5 |2 |3
| more 4500 rad. __.___ I 1 1
;ﬁEEE%EI?_f_f*m )
more 5000 rad. | | | ]

Lk,

a . #iH¥Eo5000rad LA, fR5HEE 0 4500rad
LAk, 38 2 BlFo4000rad L i F BRI BR
b, =FHO - OFFRKERSEOHREERT X
5icBihis.

b . =3 & K4k3000rad (2 & JrdH BT
BENBEIHRTWD L E SRIHES.

2) RS & A

i H % TR SR G R 1T o456 &, EH
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Table 8. Relationship between the survival rate
and the irradiation doses.
(in 45 cases received with radical radiotherapy
of 5 times a week except for one case of 3
times a week-method.)

Mean | Median

Doses ?;Tbsf: survival ' survival
_ ases | (month) | (month) |
more 5000 rad. 1 60 I |
_____ e | | S e S | S
more G000 rad. 3 10.6 i 8.8 |
. L | e —]
more 7000 rad. . 2 | 16 | 15.8 |
more §000 rad. 21 23.9 | 179 !

more 9000 rad. | 18 | 18 !- 15.9

Table 9. Relationship between the survival rate
and the irradiation doses,
(in 148 cases received palliative radiotherapy
of 5 times a week)

Doses Numbers sl\:r?ﬁtal | :31:2;2? l
- of cases (month) | (month)

- less 4999 rad. 30 3.2 2,83
more 5000 rad. 11 5.7 | 4.52
more 6000 rad. 19 T8 6.83

| more 7000 rad. | 33 8.8 7.30

: more 8000 rad. 39 10.3 | 8.80

| more 9000 rad. | 16 | 8.2 | 7.80

FoRESRM BT SMEE W36k %55

Table 10. Relationship between the survival rate
and the irradiation doses
(in 72 cases received palliative radiotherapy
of 3 times a week.)

8.44

i . | Mean Median
| Doses |Efwr:b‘er | survival survival

: | ases| (month) | (month)
(less 4999 rad. | 18 | 3.0 | 2.47

| more 5000 rad. | 8 | 7.8 | 5.72
|—— S — | e . | P

' more 6000 rad. | 14 | 6.7 ! 6.40
S - - I . | - —
| more 7000 rad. ‘ 23 | 10.8 9.25
more 8000 rad. |: g : 9.0
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Table 11. Analysis of autopsy cases with esopha-

gus cancer
(107 cases : National Cancer Center Hospital,
from June, 1962 to March, 1969.)

Cases with upper esophagus cancer 6 cases
cases received radiotherapy alone 5 cases
cases performed operation 1 cases

Cases with middle esophagus cancer 78 cases
cases received radiotherapy alone 50 cases
cases performed operation 26 cases
others 2 cases

Cases with lower esophagus cancer 23 cases
cases received radiotherapy alone 9 cases
cases performed operation 14 cases

Table 12. The direct cause of death in 50 auto-
psy cases of middle esophagus cancer with
radiotherapy

Pneumonia due to esophagus perforation
27 cases
Vascular rupture 8 cases
Suppurative pericarditis 1 case
Pyothorax due to cancer invasion 1 case
Pneumonia 8 cases
Cancer death 3 cases
Cerebral hemorrhage due to cancer
metastases 1 case
Emaciation 1 case
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FOPRFERIOL 5 THBN, O Tligt
FRIRIRGI DI 2\ AR AEEHE D EIB BI04
HLTHRI-.

F 12X [TEL O FIBBISOB D IER Z R Te b DT
bH5. FHOBGIE BRI JKH L FEECH
D, {EIBECEES, HEtEIRNO & 1 f1 % EHRELD
EEBETHD. %%kbbﬁ%%k&@%ﬁL
feLBbhb b ok 4 flicT X\, £EO%EM
RRBRLAF LD LEBLIS . HBHITH S
MBEROF LEL BRIoLWZ EbTcwbdy, L
L50fl & DR D KA P EHEHEBIR LT 5
Z Xk, TR b Il AR EYET, G
@fﬁ@a_ﬁr%z%hfm%:aaﬁofx
D, FEMOREELEL LS. SR AEO
ib%ﬁﬂ%%%ﬁ@&%ébé#%ﬁhkbd%
FIREOT R T2 LIRSS & Lz~

415—(33)

Table 13. Terminal radioeffects in 50 autopsy
cases of middle esophagus cancer.

Cases with no remnant viable tumors

in primary lesions. 16 cases
Doses of radiotherapy in 16 cases.
more 90()0 rad. 8 cases
more 8000 rad. 5 cases
more 7000 rad. 2 cases
more G000 rad. 1 case

(cases without remnant tumors either
primary or metastatic lesions. 6 cases)
Case of primary lesions with remnant

cancers 34 cases
Radiotherapeutic doses in 34 cases
more 9000 rad. 2 cases
more 8000 rad. 11 cases
more 7000 rad. 7 cases
more G000 rad. 2 cases
less 5999 rad. 12 cases

(cases without any remnant cancers usually
received more than 8000 rad.)
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Table 14, Incidence of esophagus perforation in
cases without remnant viable cancers in primary

lesions
Perforation of | No perforation
esophagus of esophagus
more 9000 rad. 5 &
more 8000 rad. 2 2
more 7000 rad. 1 1
more GOOQ rad. 1

Table 15. Distribution of metastases in 50
autopsy cases of middle esophagus cancer
with radiotherapy

No metastases 7 cases
Metastases to lymph nodes 43 cases

(to regional lymph nodes 21 cases)
Distant metastases 34 cases
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Table 16. Radioeffects on metastases to upper
neck and supraclavicular regions in autopsy
cases : 19 cases

Cases with positive palpation of lymph
node - 9/19 cases
Cases with complete disappearence of
lymph node metastases after radio-
therapy : 4 cases
Doses Cases
6000 rad. 2
6150 rad. 1
200 rad. 1
4 cases
Cases with remnant cancers in lymph node
metastases after radiotherapy : 5 cases
Doses Cases
3600 rad. 2
5500 rad. 1
6550 rad. 1
7050 rad. i 1
5 cases
(About 6000 rad. of irradiation may be requi-
red for the sufficent radiceffect on metasta-
ses to lymph nodes.) i
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Fig. 18-1. Necrobiotic process of the bony trabe-
culae embedded in localized fibrous bone mar-
rows caused by the irradiation. Note remaining
areas of intact bone marrows well demarcated
from the irradiatedparts (in the left). (a case
received 8100 rad.)

Fig. 18-2. Absorption of bony substances in irra-
diated trabeculae, replaced by fibro-collagnisat-
ion in part, with appearence of immature carti-
lages as a reparative reaction for the bony destr-
uction (in the upper right). (a case received

9000 rad.)
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Fig. 18-3. Repair response on the trabecular fra-
cture showing hyaline cartilagenous proliferation.
(a case received 8000 rad.)

Fig. 18-4. Dominant atrophy of bony trabeculae
with marked decrease in numbers, scattered in
the fibrous granulomatous bone marrow. (a case
received 8000 rad.)
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