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Combined Radiotherapy and
Hyperthermia for Pancoast Tumor
Hiromi Terashima’, Hajime Nakata®,
Shigeru Yamashita", Hajime Imada?,
Keiko Hirakata", Naoki Kunugita®,
Toshiyuki Norimura® and Takayuki Shirakusa®

Thirteen patients with Pancoast tumor were
treated with combined radiotherapy and hyperther-
mia from April 1987 to December 1992. Radiother-
apy was performed using 10 MV X-rays, and all
patients received a total dosage of 40-118 Gy with
conventional fractionation. Hyperthermia was per-
formed once or twice a week within 30 minutes
after each irradiation, using 8 MHz RF capacitive
heating equipment (Thermotron RF-8). Partial
response, defined as 509% or more regression of the
tumor, was observed in 7/13 (54%) patients, and the
median survival time was 25.2 months. Results of 14
patients treated with irradiation alone from July
1980 to December 1992 were also evaluated, and
were used as a historical control. The partial
response was 4/14 (29%) and the median survival
time was 7.3 months. Radiotherapy combined with
hyperthermia is an effective modality for treating
Pancoast tumors.
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M1~ 2, BEHT % 30 5 LA B L 7.
FPTEMNE S & E-CHE A oMM = 3
—He ) =28 L, £FOLEF—r—1 f K—
F 2T, FOWNFIE 10~15C D HIK %
PEBR S -7z, FFH L 72 M IE 21em F 7213 25cm
HEET, WEIREZICRT 258133 whE
B vz, FREERNICN= 2 — T HIRE
EE (NFE 1.2mm, & 7omm), Fzig A 0%
—H— I THEF—HFA4 Fét (F#E 0.85mm,
#HE 150mm) % T& 5 720 IEE O EE F Tl A
L, ZOHIC#AIMREERT 2 A L % Wl5E L
Joo i iECRE R 1 50~60 450 & L, H T3
800~1000W = T Jif #5 P9 ik B 13 42°CLL |k T
40~50 sr[E Ak T 5 & 2Bz, MR 1A
Blic>& 14T > 72, @f#E (50~604) @9
H 2/3 LN TG NIz iR B & IR & L 7,
i BB EF (A4 2 — ) >4 % BP-
203NP) Iz Tk, HRff# 5504t L 2,

T SRR AT & IR B O BE 24T - 12 131 2
AT ESAYIEEE - L CiEREIESH o 14
& BR:E L7,

Table 1 iZIEBIDNERTH 5. A Bz BB
T 40 28D 6 T4RE, TFH601ETH - 72,
1987 4F UICC @ TNM 43 %1z & 2 i Tix 10,
WTE, M W5, V1 Th -7, MR
R A 4 ), W 2 B, RoHiEsE 2 1, ok
GEL2 W, AMHIBTH-72. WEOKEZIZR
FEXEET15~110cm? iz b 72 ), FH)41.6cm?
T# - 72, Performance status (PS) i3 Karnofs-
ky 43 HT 50~80 TH#)65.4 Th - 7z, ik
A E e 5, Keele 4 %" (Table2) T 2
~4, P27 Th-7z, MhofEk & LTz B

Table1 Characteristics of patients

A B
Sex M:F 13:0 14:0
Age (mean) 60.1 66.1
TNM T, 11 9
iy 2 5
Stage I, 7 6
I, 5 6
v 1 2
Tumor size (mean) 41.6cm* 69.8cim?
Histology  sq. cell ca. 4 7
adenoca. 2 3
large cell ca. 2 4
unclassified ca. 2 0
unknown 3 0
PS, Karnofsky (mean) 65.4* 55.7*
Pain, Keele(mean) 2.7 2.7
Invasion rib 9/13 10/14
spine 4/13 5/14

A : Treated by combination therapy of irradiation
and hyperthermia (selected cases)

B: Treated by irradiation only (historical control)

*p << 0.05

D VE6MH, LIBEORREE 1H, R viERE
FELBIAEESH Lz, BFBaEN 90, MofkEiE
4Bl LN, TR S BlE T
W, 1 ElAa IR YEREI TR D, 4B
T BB RO BB R I VIBR TR & e D & S
7id

B L &P B T5m» & 775, F166.1
e ALV EES S - 2, HSBTIR
I, #6681, MMepl, V26 TH -7z, il
MR R P Fr T B0, Mo 3B, KAmE 4 41

Table2 Evaluation of pain intensity (Keele scale)

Keele scale
0: no pain

: slight pain controllable by anti-inflammatory drugs

: moderate pain

1

2

3: intense pain, controllable by anti-inflammatory drugs, analgesics and steroids

4: excruciating persistent pain, partially controllable by a wide range of drugs including narcotics

TR 646 258
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THhoTz, BHENOKE E(FT16~143cm? i b 72
D, F#169.8cm? L ABEL D K &E <, PSiZ30
~70, FH#)55.7 X ABEL N - Tz, IR
eWiciBoH b N, Keeled 44z 1 ~4, Fy
2.TEAMBEEMTH - 72, oERIZ EFED
CEVRE3B, LOREREEMEE 16, KA RIVEE
BERE 1 Bl osaleh b L7z, BhEREIZ 10 8], Rk
B 5B & AREE KELD > 2, BUHHEF
BT BIBRDT A & 4172 5 Bl 4 9113 SRERBAIN % 7=
AN IERIE IR TH ), 1B AR RS %
YIBR 4, MitRRST 20 2, R RICY)
BETRE & - LBidiEeh S iticdh - 7o, A B

Btk DIEEEII/NSC, PSEIRETHY, #

BHTRAEBELZBD,
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Table 3 I3 A BF (RSB IE ST & 1R S FR B 0F
) OEENEB LUHERTH 2. BB KR
fit 13 40~118Gy T TDF I3 72.4~155, < #5109
TdH -7z, mikEEE 2 ~17 [, F¥ 7 @ ClE
BRIRE Y 40~45CTh - 72, FHFE 5 Bl i
&N, 1BNIINBRTICAT H 2z heiedtaaIEib
YIBRic b - 261 TH Y, Moy 4 B2 IE - hnig
Fic e rbiiz, To 4805 Bl
HIAR RIS T 3 FlIEEMEA RS LY, 163
9% HEEFRICHR Y, T EEMEAEED 5

Table3 Treatments by combined irradiation and hyperthermia and their results

Temperature

RT(Gy/f/w) TDF HT(times/w) Thitrriar) Response operation Survival time
1 74/37/11 121 /7 42 PR + 1Y 2M *
2 70.2/39/15 108 9/9 44 PR 2Y 6M
3 70.6/37/7 114 5/5+5/54+7/7 45 PR +(non curat.)**  5Y 7M alive
4 65.9/32/6 105 5/2.5 43 NC 5M
5 60/23/5.5 116 5/2.5 40 NC 1Y 6M
6 70/35/7 115 5/2.5 40 PR 11M
7 100/50/16+18/6/3 155 3/4 40 NC 8M
8 32.8/17/4+50.6/27/43 125 6/3 43 PR an 1Y 8M alive
9 60/30/6 100 5/2.5 40 NC 5M
10 60.8/38/9 87 2/1 40 NC 8M alive
11 61.2/34/7 93 10/5 40 NC ™
12 41.5/17/4-+30/15/3 104 5/2.5 42 PR + 6M alive
13 48/17/6 72 7/4.5 45 PR + 5M alive

* Death by apoplexy

*+ Operation was perfor berfor the hyperthermia.

Table4 Select cases treated by surgery following combined irradiation and hyperthermia

Operation

Histological findings

Survival time

Squamous cell carcinoma

Casr . okl zesection (viable cancer cell, 1 %) 1Y 2M**

Case 3 non-curative resection* adenocarcinoma 5Y TM alive
Caes 8 total resection no viable cancer cells 1Y 8M alive***
Case 12 total resection no viable cancer cells 6M alive
Case 13 total resection no viable cancer cells 5M alive

* Operation was performed before the hyperthermia

64

** Death by apoplexy +«+ Brain metastasis
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— Radiotherapy + Hyperthermia (13)
(Selected cases)
= Radiotherapy only (14)
(Historical control)
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Fig.1 Survival curves of patients with Pancoast tumor treated
with irradiation and hyperthermia and irradiation alone.

LNHTH-72 (Tabled), HABEHFL D%
FHEH IS L 2 IEEHE R F: PR 257 Bl CH
BHET/13 (54%) TH - 72, HEFEHEIT 1 458
4%, 24 46.8%, 5E156%TH N, PSR
HMIZ 756 H (25.2 % A) TH -7 (Fig.1).
Table5 i BEOWGHFNEB L UHETH 5.
T 5T #t o> 4 45 B 1% 435 ~ 89Gy T TDF I 60 ~
155, E#)100 Th - 72, FHinfEHE 1L 5 6T,
FRERBAMD F 72 (2AEK ARSI AT 4 1, 5D
Brhs 1BlicAThbi e, BESSHE/ IR IZ PR 5 4 41

THIE 4/14 (29%) TH -7z, EHFFIT 14E
194%, 24E0%THY, FHEFLMIZ 218 B
(7.3 H) TH-72 (Fig. 1). LUT#hEHviH3E
Th - 75BN % 2 BIREAT 2.
FEB 2 70 %, B

1985 4F 2 A6, A EBRMO > ELviEe
K. 1987 45 5 ARMIES X A ic TAMREED
MBS & e % Hidli & e (Fig.2). Mm4s
SRS THSR TEREROMEE RIS, 8BT
HIROBAEY D b, [ELHFRAIC TH L3

Table5 Treatments by irradiation alone and their results

RT(Gy/F/w) TDF Response* operation Survival time

1 60/30/6 100 NC + (non-curat.) ™

2 5838/33/6.5 92 NC + (exp. thorac.) 1M

3 69/32/6 121 PR 4M

4 78/44/9.5 119 NC 1Y 3M

5 30/10/2+27/18/3.5 105 NC + 8M

6 60/40/8 83 NC 3M

7 43.5/29/5.5 60 PR 2M

8 40/20/4+32/16/3 119 NC + (exp. thorac.) 9M

9 71.4/38/7.5 108 PR 10M
10 64/32/6.5 103 NC 4M
11 60.8/38/8 87 PR 1Y O0M
12 47.5/25/6.5 75 NC 6M
13 57.5/40/9 79 NC 5M
14 60/30/6+29/10/4 155 NC + (non-curat.) 4M  alive

* Response NC: no change PR : more than 50 % reduction of tumor volume

FRC64E6 A 25 H
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Fig.2 Case 2: Chest radiograph shows a mass in the

right apex. arrow : tumor

Fekagheileh & N7z, EaMMITEE I TIRE & 2k
SNz, 6 HI6 R LD 1I0MV X iz TH S
Mgt & 100 0.9Gy, # 10 |0, 30Gy L 0 LI #
il % 4+ L F 70.2Gy M4 22 1F, RIRgCHE 1 [,

it 9 B BIREE 2T 12, FEENIREZ 47T
Thotz, EHERHNT 1 BICIEAT oA FRIG S
RIS 1A, AR3E 2 % WX L T 720
L 9 BIcaBBE L7z, CT iz THligeEBIEE o
#a/s & e 7z (Fig. 3). 1988 4 7 A A LIy

Fig.3 Case 2: CT shows a decrease in size of the tumor.
Upper : pretreatment. lower : posttreatment, arrow :
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FEL, 2 ME, §t5 [l % 2 fitk i3 g
Pl 72, 198946 Hifi mel‘HU!}r‘ #FkL, CTiz

TS mﬁ"ﬁﬁirx_ﬂﬁﬁ Ged> HAL, 6 H 3 HMESUIEE
fixksziriz, 6 H21H L 0 C & 0 Th, iz HUH
nﬂ?e;!!iu-f 1 [l 1.6Gy, # 5 [|l, 740Gy, LL#iz#
i & 5+ L #8551 60.8Gy %iF 72, A4 8 H Thy i
ERHl b, 103Gy, & 21Gy W& & 217
7z, BRI EREE SRS L A AT, R JRRR B3 N
Thotz, TOHBBIEEPTH - 7205, EHEE
WMHLD 2HE6 A %D 199041 H 9 Hlliiz
THET L 7z,
HFEM 13 55 R, BE

1992 515 8 J’J i n )Eifﬁﬂffif {50, 1992 4F 12 HjiE
e X A iz

}r HJ:L Fh o i ﬁgi‘%‘i & 2“6?3 B‘)J B OWIEDERD &
o (Fig. 4), A LY > o< b il & sz,
A bEHE (BY?) LD o&Ee FEasiiagic
it i (malignant tumor cell) #4172,
1992 412 H 4 B & ) BHRRE X iR s % 4%
T2, Bc##iE Linac 10MV X #tz T 1 [ 2Gy,
A5 [E, F20Gy, 1 [El4Gy, 8 2 [\, §F28Gy,
A &l 48Gy W 5F = 72, Jm & 12 Thermotron
RF-8 iz TrMiseilz 180Nz 2 |, 79 RlTH
iz, MEEgIEsEAN L, AERSmL %L 2 (Fig.

Fig. 4 Cdae 13 : Chest radiograph shov»s a large mass

in the left apex with destruction of the 2nd rib.
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Fig.5 Case 13: CT shows a marked decrease in size of
the tumor. Upper : pretreatment, lower : posttreatment

Fig.6 Case 13: Histology of the resected turnor, which
shows necrotic area and no viable cancer cells are
found. Hematoxylin and eosin (%50)

5). 1993 4F 1 H 29 HFiv* b, 7 EIEUIR
& MEES-GFOIERIC THERN T el S oz, ARk
BB SR TIRMEES ML 380 5 e o - 72 (Fig.
6). HHERLTL 5 2 HBIAE, ik CTETH
b,

£ k=3
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PR 646 H 25 H
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Miller?, Attar'® 4B %17\, ZOHH M
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MOTFHED I DHEETH B & FRI TV,
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Bric Tyl i Td - iz,

WSk N ash A ix PR (M85 1R At 5096 LL_F#i8)
HET/13 (549%) T CR (55 i fde s 1009 191
FSH LN L o7, L L CT iz & {0
DHBLZ 4 PHzEE S, BUHREIR TS &
NI EDBRLETH Y, REHREOHEH
R EEZ Sl SER IS By TR b
R A T H B Z & AR & 41, FEfE e
AT HNELL LB b | T Z 213, SN
b MRSz & B iR 0 (PO
i & 70 D) RIS £ D IREI & LB 2o
B 23) IckaborifEdni,

F el A T h e 3 BT b i
% T3 PR Th - 72475 HERFgIZ 3
W LT CR Thotz, %I D L9 LiEBH
LLRBOLND LI UTFMHE L7 THIR
BRI L A0 9 2 LTS N A, s & %)
e OBFRTIE, MEL2WBIZENRD L <,
MESE NI EE & 2R D BIfRIE, AT IS %D
il s £ g AR e b L7z, = #Lid Performan-
ce status 2RI Tld 4 i Ta e o
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