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Radiation-Induced Esophageal Stricture in Patients with Non-Small
Cell Lung Cancer Treated with Chemoradiotherapy

Masaaki Kataoka, Hisao Itoh, Masashi Kawamura, Akira Komatsu, Takaharu Tsuda,
Hiroshi Mogami, Teruhito Mochizuki, Shuji Tanada, Yoshiko Kimura,
Atsushi Jio and Ken Hamamoto
Department of Radiology, Ehime University School of Medicine

Research Code No. : 604

Key Words : Esophageal stricture, Radiation therapy,
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Five out of 165 cases (3.0%) which were treated for non-small cell lung cancer with radiotherapy
(98 cases were treated with chemoradiotherapy, and the other 67 cases, radiotherapy alone) developed
esophageal stricture. Their clinical courses, the relationship among radiation dosage, combination
with chemotherapy, the length of the irradiated esophagus, and the occurrence of esophageal stricture
were reviewed. One of the 5 cases was a case with lung cancer in Bloom’s syndrome, which developed
an esophageal stricture after receiving only 30.6 Gy (the TDF value was 46.2) to the esophagus. This
case suggests the possibility that a patient with Bloom’s syndrome is more radiosensitive than normal
controls. The other 4 cases were treated with combined chemoradiotherapy. One of the 4 cases was
treated with concomitant use of bleomycin (BLM), while the TDF value was not more than 100 (75.4).
The concomitant use of BLM was almost certainly the cause of the esophageal stricture. The other 3
cases were treated with chemoradiotherapy, the TDF values of which were more than 100 (108.7,
112.5, and 129.3). The chemotherapy combined with radiotherapy and the overdosage were considered
to be the cause of the esophageal stricture in these 3 cases.

These data suggest that in Bloom’s syndrome, radiotherapy should be performed carefully and
that BLM should not be used simultaneously with irradiation to the esophagus. It is also believed that
aradiation dose over 100 in TDF value to the esophagus should be discouraged when chemotherapy is
codmbined.
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Table 1 Regimen of chemotherapy

Contents TP-’IrI:"R " IntraRT PostRT
Multi-agents chemotherapy 21 16 28
"FAMT" * 1 2 [
"METT" § 3 4 2
"MFC" ¥ 2 2 5
"B-M" & 3 4(1) % 1
"CVM" # 5 0 [l
ADR, MMC (BAD® 4 1 4010 8
others 5 3 6
Single agent chemotherapy 5 20 8
5-FU 0 Bx /
Bleomycin 2 2 4C1) %
Cisplatin 3 2 4
others 0 3 0
Total 26 36 36
* 5-FU, cyclophosphamide, mitomycin C,

chromomycin

§ mitomycin C, cyclophosphamide, thio-TEPA,
chromomycin

¥r mitomycin C, 5-FU, cytocin-arabinoside

$ bleomycin, mitomycin C

# cisplatin, vindesine, mitomycin C

* adriamycin, mitomycin C (at bronchial arterial infu-
sion)

# parentheses show number of cases which developed
radiation-induced esophageal stricture

II1. # e

Fig. 1 HREH O RE~DRBHEE (TDF)
ERFFACEThREOE S OBEY, k¥
BEROBRKT L DS CRET. EEATEILED
THHMN, BEICDWTIE TDF T804 51000
TREIATWSEMANRS £\, BB 5
REWRE L W S hicERIE, 5461 (3.0%) & -
e, COS5HIRKIRTFig 1RRT, 7,
Table 2122 D 5 Flico\THER, HI, AE~D
BAHRE, BH G, TDF, {L¥EE0EES L
OHE, GHARE, BRI CAEOEX, HH
RRIGERHE T UTcBE % HE8E L L 7o 8 0 R fE R
WEaRT, FiEE, 385N H64RE CE$H55.25%)
R XU, FicHilci, BH46, 41 6c
Hote, FERA1FLUSTOWTIRBICEHRCE
1505, Bloom SEERICEH L - iEER 5 %
BRE, 2PHLFEREIKITEh T, READ
BAHRE, 30.6Gy 22580Gy CGE#57.3Gy) <
»b, TDF T, 46.255129.3 (GE#94.4) T
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Length of the irradiated esophagus (cm) Length of the irradiated esophagus (cm)
A B
Fig. 1 Distribution of radiation dosage (TDF) to the esophagus and its length in the
irradiated volume. Arrowahead with number shows the case number in Table 2.
A : non-chemotherapy group ; in 11 patients, the esophagus was not included in the
treatment volume.
B.: chemotherapy group ; in 5 cases, the esophagus was not included in the treatment
volume.
Table 2 Patients list and therapy
. Length of the Time of
No Age Sex OV/fgers pp Chemghemprs | Timeof Uit sictee St
1 64 F  43.2/20/35(U) 75.4 BLM (120mg) C 10cm 2.0 mo.
MMC (40mg) (o
2 53 M 60/26/38(U) 112.5 5FU (750mg/day) € 12¢m 0.5 mo.
BLM (105mg) A
3 594 M 72.8/34/154 108.7 ADR (20mg) A 10cm 1 mo.
[40.8/18/24(U)+32.0/16/22(E)] MMC (10mg) A
4 6% M 80/35/71 129.3 BLM (90mg) A 6cm 3.5 mo.
[30/10/14(E) +50/25/37(E)]
5 38 M 30.6/17/23(E) 46.2 (=0 / 9em 2 mo.

(%) E: conventional even fractionation schedule, U : uneven fractionation schedule

#* BLM : bleomycin, MMC : mitomycin-C, 5FU : 5-fluorouracil, ADR : adriamycin

§ C: concomitant, A : after radiotherapy

# The case was retreated for recurrent tumor 108 days after the completion of the first radiotherapy.
¥ The case was treated before and after operation with time intervals of 35 days.

# The cases was a patient with Bloom's syndrome.

Hote. BEER, THESEBHG 36, H%
DEBHFI2FITH o7, FIBHTFACEEH
ZRBEOE XL, 6cm »H12cm TH - 7c, Rk
REDFAERIT0.50 B 53.52 8 (F#1.8%
R) &AL Tz,

MR bR X OB ER L 2 S h, WmE
L THSHREERA B S i, XL T,
Ty sEBa (6Gyx1, 1.2Gyx4/#) T,
fEfm % & »43.2Gy, ir#8ic16.8Gy #8&60Gy ©
B2 1T & hie, % 7o @B, bleomycin

<JEM 1 >641%, i
A1 » AR b, BEAHET S, AR
BEE - CAMMTEEE 2RI h s, ARE,
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(BLM)-mitomycin-C BEEN BT X h, £& T
BLM 120mg, mitomycin-C 40mg 235 & #17z,
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Fig. 2 Case No. 1: 64 year-old female with squamous cell carcinoma of the right
lung. After receiving 43.2Gy in an uneven fractionation schedule (6Gy X 1+1.2Gy X
4/week), the radiation field was confined to the lung tumor alone giving a further
16.8Gy in the same fractions. She was treated with concomitant use of bleomycin
and mitomycin-C in total doses of 120mg and 40mg, respectively.

A an esophagogram at the time of receiving 30Gy, when she complained of
odynophagia for the first time, showed slightly serrated margins without narrowing

of the lumen.

B: an esophagogram 2 months after the completion of radiotherapy showed a
stricture corresponding to the radiation field.

ZIADTRA R CEEE 2 » BoAEESEFERY
AT, BHEC—HLUORELXZ LT\ 5,
<JEHI5>38%%, Hik

1,000g iz THiAE, 44 3 » HE X b B ICATBE
AHBLELD, 4, 5EL D EEOEMImE
BRARAER & otc, UBEEMEI AR 1 480 X
DIEEI B LHBIL, 726 » A8 XL b £
WOBEM Ko<, Ak, BERRFELEE,
EHEEMRE ocEMERRELEEENS
tf L2l s hic, ¥ESE, BEECMHkLE
SiEacH, BHER O E S, Bloom fER
HL2ZMEhiz (Bloom’'s syndrome registry

ERIGEELVA25 R
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case No. 11009, Ffifgicst U CHER % & o B i
T, 30.6Gy (1.8Gyx5/:8) DEENIETE A,
FDH®IZAMOKIER B\ T, HBFOEHO ZIT
FRF L T19.8Gy (1.8Gyx5/#), & T50.4Gy
DBEHRIGEN BT S hic, HMHBEERKTH?2
AR XY, WTHREYR D, Fig 31k
A, *BIERT 1R, 258, 112 BoREERE
Hand, T tErEr e L, BEER,
PR EIC CHRBEE L e T hich, HHE
BIEHR T, 918» Bic UL D =BT L,
BB o AE oMM B % Fig. 3EEcxd, &
BWITE 2 AFMCERVEE &, 2R%OMRELYRD
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Fig. 3 Case No. 5: 38 year-old male with squamous cell carcinoma of the left lung
in Bloom’s syndrome. Twelve days after he received 30.6Gy in 17 daily fractions
over 23 days to the mediastinum and lung tumor, the radiotherapy portal was
confined to the lung tumor alone giving a further 19.8Gy in 11 fractions over 15
days.

At an esophagogram before radiotherapy showed no abnormal finding.

B: an esophagogram 1 week after the completion of radiotherapy showed the
serrated margins of the barium column with slight narrowing of the lumen.

C: an escphagogram 2 months after the completion of radiotherapy showed a focal
stricture corresponding to the irradiated field.

D: an esophagogram 11 months after the completion of radiotherapy showed the
progressive narrowing of the lumen and the dilatation above it.

E: a specimen of the irradiated esophagus revealed a shallow ulcer with destruction
of the muscularis mucosae and the inner third part of the muscularis externa, but
no carcinoma cells were found.

(50) BABERSEE 549% 2105
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