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Radiation Therapy of the Esophageal Cancer at Shinshu University

K. Kiyono, T. Watanabe and T. Ohata
Department of Radiology, Faculty of Medicine, Shinshu Univ.
(Director: Prof. Dr. T. Kobayashi)

Research Code No.: 605
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From 1951 to 1970, 324 patients of esophageal cancer were treated at the department of Radiology
of Shinshu University Hospital. Better 1esults were obtained by telecobalt therapy as compared with
conventional x-ray therapy, when a tumor dose of 5000 rads or more was given. The one-year and five-
year survival rates for 187 patients, radically irradiated by telecobalt, was 25 and 6 per cent. Their
mean and fifty per cent survivals were 9.6 and 6.5 months respectively.

The results of 137 cases were analyzed according to the tumor extent, its localization, types of the
radiological findings and the histological diagnosis. More than one-half of the patients had lesions
over 10 cm in extent. In these patients, results were apparently poor, mean survival and fifty jpér cent
survival being 6.4 and 5.3 months respectively vs. 10.4 and 6.8 months in patients with tumor less than
10 cm in extent, and none has survived five years.

The esophagus was classified into three portions, cervival, thoracic and subdiaphragmatic eécnphagus.
The thoracic esophagus was subdivided into A, B, K and D portion. The radiological feature of the
tumor was classified into five types. A little better therapeutic results were obtained in patients with .
a tumor located in the D portion of the thoracic esophagus or with a tumor of the spiral type. ;

An attempt was made to classify the type of reaction of the esophageal tumor immediately after
radiation therapy, and six types-were presented. Flattening, depressing and stenosing: types at .the.:
completion of radiation therapy showed a better survival rate than irregulary marginated; penetrated
and obstructed types (Fig. 2).

Histologically, undifferentiated types of esophageal cancer gave no satisfactory results as compared
with differentiated types. It is noted that no additional effects were obtained by admlmstmtmun of an

anticancer drug, Bleomycin. Six cases of five-year survival were reported,
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Fig. 1. 324 patients with carcinoma of the eso-
phagus from 1951 to 1970.
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Table 1. Number of patients with carcinoma of
the esophagus according to the methods
of treatment

Tumor doses (rads)
less more
than 2000- than
2000 5000 5000 Total

160 KV X-ray 218 2
(1951-1952)

180-200 KV X-ray 6'S 4T 32uUT 42
sieve therapy

(1952-1960)

180-200 KV X-ray 72 13 35 5520
(1958-1963)

Telecobalt 18 20%s  154°s  1927p
(1958-1970)

Total 31 39 221 291
No treatment 3528 326

S: Radical or palliative surgery of esophagus
were performed exclusion of gastrostomy. T:
Cases treated together with cobalt-60 tube. C:
Treated by combination with telecobalt therapy.
D: Double cancers.
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Table 2. Survival rate of radically treated carcinoma of the esophagus according to
the method of management
Mean 509,
. Crude survival rate (%) survival survival
12 yr. 1 yr. 2 yr. 5 yr. months months
X-ray sieve 14/32 2/32 2/32 1/32 6.1 + 1.1 4.4
therapy (43.8) ( 6.3) ( 6.3) (3.1)
X-ray 18/25 5/25 4/25 0/25 82 + 1.7 6.5
therapy (72.0) (20.0) (16.0)
Telecobalt 93/137 34137 12/137 5/88 9.6 + 1.2 6.5
therapy (67.9) (24.8) ( 8.8) (5.8)
Table 3.  Survival rate of carcinoma of the esophagus according to dose level
Tumor Mean 509,
doses Crude survival rate (%) survival survival
(rads) 1/2 yr. . 2 yr. 5 yr. months months
0- 1/24 0/24 0/5 20404 <10
(4.2)
2000-5000* 5/12 3/12 0/12 0/10 6.5 + 1.2 3.0
(41.7) (25.0)
5000~ 17/26 5/26 3/26 1/20 83 + 23 6.5
(65.4) (19.2) (11.5) (5.0)
6000~ 35/56 10/56 3/56 2/40 74 + 1.1 5.4
(62.5) (17.9) ( 5.4) (5.0)
7000~ 41/55 19/55 6/55 2/28 11.1 4 2.0 8.0
(74.5) (34.5) (10.9) (7.2)
Total 93/137 34/137 12/137 5/88 9.6 + 1.2 6.5
(5000-) *=* (67.9) (24.8) (88 (5.7)

*Palliative radiation therapy.
*#Radical radiation therapy.
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"able 4. Carcinoma of the esophagus. Survival rate of radically treated cases
according to the level of lesion

Wa4e

Site Mean 50%
of Crude survival rate (%) survival survival
lesion 1/2 yr. 1 yr. 2 yr. 5 yr. months months
Cervical 11/14 414 2/14 0/9 9.6 -+ 2.0 8.2
esophagus (78.6) (28.6) (14.3)
A 3/4 0/4 0/4 0/3
(75.0)
B 5/11 2/11 1/11 1/7 6.9 -+ 2.3 5.0
Thoracic (45.5) (18.2) (9.1) (14.3)
esophagus K 57/87 21/87 6/87 1/54 9.1+ 1.3 5.8
(65.5) (24.1) ( 6.9) ( 1.9)
D 8/10 5/10 3/10 317 1.7 + 3.2 11.0
(80.0) (50.0) (30.0) (42.9)
Sub- 7/11 2/11 0/11 0/9 79 + 2.6 6.5
diaphragmatic (63.6) (18.2)
esophagus
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Table 5. Carcinoma of the esophagus.
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Results according to grade of the primary tumor

Tumor Mean 509,
length Crude survival rate (%) survival survival
~(cm) 1/2 yr. 1 yr. 2 yr. 5 yr. months months
0— 9/13 2/13 1/13 1/11 8.3 &4 2.7 6.6
(69.2) (15.4) (7.9) (9.1)
5— 59/83 27/83 8/83 4/51 104 + 1.7 6.8
(71.1) (32.5) (9.6) (7.8)
10— 15/27 2/27 1/27 0/15 6.4 + 1.3 5.3
(55.6) ( 7.4) (3.7)
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Fig. 2. Types of reaction of the esophagus with
carcinoma immediately after radical radiation
therapy. 1) flattening, 2) depressing, 3) steno-
sing, 4) irregulary marginating, 5) penetrating
and 6) obstructing type.
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T IRBHE TREROGENS, PR, B85, 92, BER
¥, Zl, PAzEfichrsn (Fig.2),

B ROEE Y RTEIRR L, FElCit e -t
RO REHEE T 2L o EFEBT s\ (Table
6). RIGHTIEEREE, 398, BAZBo F#HR
AETHotz (Table7), &z AT, XEHKEL
i LIZBN TR WErN S5 %2 b
han, SEEAGAMECOWTR, %
BETEEEOSZTEL > 5BE B bhic s
Ex b, Fi, HFHzoOWCIREER ORGSR
(RN 2=t ARSSLE LU

6, RIEFAME LekfER

MW HEE LIciEDNE, v v<AE 141,
P EEERHITHED. 2hbD 5y, D
B\ 3T OV TAEFREFHE L (Tableg),

Table 6. Survival rate of the esophageal cancer according to types of the primary tumor

Type Mean 50%
of Crude survival rate (%) survival survival
tumor 1/2 yr. 1 yr. 2 yr. 5 yr. months months
Saw 12/18 5/18 2/18 1/12 82 4+ 24 6.2
(66.7) (27.8) (11.1) (8.3)
Spiral 58/82 22/82 7/82 5/51 9.6 + 1.3 6.6
(70.0) (26.8) ( 8.5) (5.9)
Humped 1422 5/22 3/33 1/14 8.1 4 1.7 6.0
(63.6) (22.7) (13.6) (7.1)
Funnel 7/13 2/13 0/13 0/9 7.0 + 2.1 5.2
(53.8) (15.4)
Table 7. Survival rate of cancer of the esophagus according to types of reaction after
radical telecobalt therapy
Type Mean 509
of Crude survival rate (9,) survival survival
reaction 1/2 yr. 1 yr. 2 yr. 5 yr. months months
Flattening 7/9 1/9 1/9 0/6 84 4 1.8 7.0
(77.8) (11.1) (11.1)
Depressing 23/29 7/29 2/29 1/20 84 + 1.4 7.0
(79.3) (24.1) ( 6.9) ( 5.0
Stenosing 11/13 5/13 2/13 1/6 10.2 4+ 2.8 8.6
(84.6) (38.5) (15.4) (16.7)
Irregulary 19/34 8/34 2/34 0f17 7.7 + 1.6 5.4
marginating (55.9) (23.5) (5.9
Penetrating 9/16 3/16 1/16 1/13 7.2 + 1.9 5.1
(56.3) (18.8) ( 6.3) (7.7)
Obstructing 79 1/9 0/9 0/6 7.6 + 1.5 6.2
(77.8) (11.1)
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Table 8. Carcinoma of the esophagus. Survival according to histological diagnosis

Mean 509,
Crude survival rate (%) survival survival
1/2 yr. 1 yr. 2 yr. 5 yr. months months
sc 19/23 4/25 1/23 1/16 85 + 1.5 7.0
(82.6) (17.4) ( 4.3) ( 6.3)
sn 9/16 6/16 3/16 1/5 8.6 + 2.7 6.2
(53.3) (33.3) (13.3) (20.0)
pn 22/33 433 1/33 0/9 7.6 + 1.0 56
(66.7) (12.1) ( 3.0)
sc:  Carcinoma epidermoides spinosquamocellulare cornificans.
sn: Ca. epid. spinosquamocel. non-cornificans.
pn: Ca. epid. polygonocel. non-cornificans.
Table 9. Carcinoma of the esophagus. Survival after combined therapy with Bleomycin
Mean 509%
Crude survival rate (%) survival survival
1/2 yr. 1 yr. 2 yr. 5 yr. months months
9/13 2[13 0/13 0f0 8.1 4+ 1.2 6.4
(69.2) (15.4)
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