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Clinical Results of Thermoradiotherapy for Recurrent Lung Cancers
—Comparison of Results with Radiotherapy Alone—

Junichi Hiratsuka, Yoshinari Imajo, Kayoko Tsujino, Kazutaka Izumiyama
and Soichi Nishishita
Department of Radiation Oncology, Kawasaki Medical School

Research Code No. : 604
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From October 1986 through December 1989, 18 patients with locally recurrent lung cancer were
treated by local hyperthermia combined with radiotherapy at the Kawasaki Medical School Hospital.
Nine patients were initially treated by radiotherapy for inoperable lung cancer or as adjunct
postoperative therapy. The other 9 were initially treated by chemotherapy or operation. Local heat was
applied with a 13.56 MHz radiofrequency (RF) capacitive heating equipment, twice a week after
radiotherapy, for 45~60 minutes per session.

The results were compared with 17 patients with locally recurrent tumors which were treated by
radiation therapy alone between January 1981 and September 1986. Tumor temperatures of two
patients were measured directly by thermocouples inserted into the tumors which partially attached
to the chest wall. As we were unable to measure tumor temperatures in the other 16 because of the
anatorical difficulty, we measured the temperatures of the esophagus as near as possible to these
lesions. Based on thermometry results, it was estimated that the maximum tumor temperatures were
about 40~41°C,

The local response rates (CR + PR) were 25% in patients treated with combined therapy and 7% in
those with RT alone. The median survivals after onset of retreatment were 10.7 months and 5.0
months, a statistically significant difference being demonstrated. Severe complications were not seen
in this treatment.
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Table 1 Patient Characteristics

RT.+H.T. R.T.
Total patient 18 17
Male 16 15
Female 2
Mean age 62.9y/o 63.4y/o
(51-75) (43-78)
Histology
Squamous cell ca. 13 11
Adenoca. 5 6
Previous treatment
Chemo. 6 1
Chemo.+R.T. 7 8
Op. 2 0
Op.+Chemo, 1 0
Op.+R.T. 1 0
Op.+Chemo.+R.T. 1 3
R.T. 0 5

R.T.: Radiotherapy H.T.: Hyperthermia
Chemo. : Chemotherapy Op.: Operation
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Table 2 Summary of Cases
Case Histology Previous treatment Size RaE:léz;t)mn hypii?i‘u?ifmi a Response onsirtogp ggﬁéz‘fgf&m
1 Adenoca. Chemo. 6.5X5 74 9 NR 4M death
2  Sg.c.ca. Chemo. 4X5 60 5 PR 23M alive
3 Adenoca. Chemo. +60Gy 4.5%5 30 10 NR, 23M death
4  Sgc.ca. Chemo.+30Gy atelectasis 50 4 — 11M death
5 Sqg.c.ca. Op. 4.5%9 60 8 NR 5M death
6  Sg.c.ca. Op.+Chemo.+50Gy 3x3 30 8 NR 12M death
7 Sg.cca. Chemo.+50Gy 4x7 40 6 NR, 26M death
8  Sgc.ca. Chemo. 4%5.5 60 6 NR, 4M death (brain meta.)
9  Sqgceca. Chemo.+90Gy EX7 14 7 NR, 11M death
10 Sqg.c.ca. Op.+Chemo. 2.5%2.5 50 5 PR 14M alive
11 Sq.c.ca. Chemo.+40Gy 7.5X10 60 6 NR 10M death (gastric ca.)
12 Sgeca. Chemo. +60Gy atelectasis 30 10 — 10M (7))
13 Adenoca. Op. 5x3 70 S PR 10M death
14 Sqg.c.ca. Chemo. 8x8.5 60 10 NR 5M death
15 Sq.c.ca. Chemo. 24 50 5 NR 9M death
16  Adenoca. Op.+50Gy 3x2.5 30 7 NR 6M death (brain meta.)
17  Sqg.c.ca. Chemo.+52Gy 5X6 30 6 NR 5M alive
18 Adenoca. Chemo. 4.5%3.5 60 6 PR 4M death
1 Adenoca. (Op.+Chemo.+30Gy 4.5%6 50 NR, 11M death
2 Sq.c.ca. Chemo.+ 330Gy atelectasis 40 - 2M death
3  Sg.cca. Chemo. 5x4.5 30 NR 8M death
4  Sg.cca. Chemo.+56Gy 7%5 36 PD 2M death
5  Adenoca. Op.+Chemo.+30Gy 2x2 46 PD 2M death
6  Sqg.c.ca. Chemo.+50Gy 4%6 60 NR 6M death
7 Adenoca. 50Gy T%5 20 PD 2M death
8 Sq.c.ca. 60Gy Ix3 40 NR., 19M death
9  Sg.cca. Chemo.+60Gy 6x8 50 PR 8M death
10 Sqg.c.ca. 60Gy 3%6 40 NR 5M death
11 Sg.c.ca. Chemo.+50Gy 4%5 36 NR 2M death
12 Sq.c.ca. Chemo.+40Gy atelectasis 30 - 2M death
13 Sqcca. 60Gy 4.5%4 30 PD 2M death (brain meta.)
14 Adenoca. Chemo.+60Gy atelectasis 30 -_ 3M death
15  Adenoca. Op.+Chemo.+50Gy 5x4 40 PD 5M death
16  Adenoca. Chemo.+50Gy 1.5%1.5 50 NR 5M death
17 Sqg.c.ca. 60Gy 3x3.5 56 NR TM death
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Fig. 1 NRg(a) and NR (b). Massive necrosis was strongly suggested on post-
treatment CT scan (NR,).

Table 3 Tumor response

Treatment No. CR PR NR(NR,*) PD CR+PR(%) CR+PR+NR,(%)
R.T.+H.T. 16 0 4 12(4) 0 25 50
R.T. 14 0 1 8(2) 5 T 21

R.T. : Radiotherapy H.T.: Hyperthermia
*NR; : Tumor response revealed remarkable low density areas on
post-treatment CT scan
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Fig. 2 Survival in recurrent patients treated with RT combined with hyperther-

mia (@—@) and RT alone (O—O) after initial treatment.
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Fig. 3 Survival in recurrent patients treated with RT combined with hyperther-

mia (@—@) and RT alone (O—Q) after onset of retreatment.
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Fig. 4 Survival in recurrent patients who had previously received irradiation
treated with different retreatments after initial treatment.
@—@: RT combined with hyperthermia, O—O : RT alone

(%)

100
i pae) L P < 0.01
= 0—0 n=16 } ’
[
[
%
>
2 5 -
S
=
(7]
0 . 3
200 500 600 800
(days)

Days after onset of retreatment

Fig. 5 Survival in recurrent patients who had previously received irradiation
treated with different retreatments after onset of retreatment.
@@ : RT combined with hyperthermia, O—O : RT alone
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