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Thermoradiotherapy for Adenocarcinoma of the Rectum and Sigmoid
—Applicafion to Primarily Inoperable and Recurrent Cases—

Nagayuki Takeshita, Yoshiaki Tanaka and Tadayoshi Matsuda
Department of Radiology, Tokyo Metropolitan Komagome Hospital

Research Code No. : 605
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Between February 1983 and May 1990, 19 rectal cancers and three sigmoid colon cancers were
treated with thermoradiotherapy.

Among four patients with primary rectal cancer, one received preoperative treatment and three
were judged inoperable. All the inoperable patients responded well to treatment and were jucdged
operable. Pathological examination of the resected specimens confirmed the effectiveness of treatment.
In one case in particular, no cancer cells were observed in the specimen or at autopsy, 21 months after
thermoradiotherapy.

Eighteen cases of recurrent colorectal cancer were also treated. Judged by tumor shrinkage alone,
these patients were classified into five cases of PR and 13 of NR. When the low density area seenon CT
images after treatment was added to the criteria, there was one case of CR, six of PR, and 11 of NR, and
the effectiveness ratio shown by the sum of CR and PR was 38.9%.

Fourteen cases in the thermoradiotherapy group and 16 in the radiation therapy group were
compared as to the reduction in postoperative perineal pain caused by recurrence at the pre-sacral
area. It was found that thermoradiotherapy was significantly superior to radiation therapy in the
frequency and duration of pain relief,

Although most patients complained of the sensation of heat, this was within tolerable limits, and
no severe side effects were experienced.
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FEVLETHD EELB,

Z T SRER - EREERFEEMN T 5
RESEABSREROBESE L, HEBRAI
X35 ERBRICONTHEITL, KEOHIE &
REBFIC >V TR L,

NRBRUFE

1. fEFIRER

HALEARBIT 35\ T19834E 2 A 5519904 5
B ORCREAG ARG IR I L 7o A EE
BS0BITH -7, D 5 BLEBEA196, S i
BiEn3gidy, chbduie Uik, BH1741,
LHSOITH Y, BIRBAIAFRFOF#IT4IK D HT8
®, V6.8 TH -7, FEO 45, HHEER
1761, Vv <#iE% 14THH (Table 1), HHE
EBFHNCETRTURETH -, FEAIZLT
EBETHY, 1GNIMATHERE, 3 FIkSsse
HNCFMTEE & HIMF S h THMRE X b YRl iRy
KEIhIRITETHITH - .

BEAOEREO K & S2HBFATIERSE,
BREOATICT2ECRABETEE Li-FE,
6.0~9.9cm 53 9 61 (40.9%) ¢ H| b %<, KT
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4.0~5.9cm »° 7 (31.8%), 10cm LA 235 4
(22.7%), 3.9cm LAFA 14 (4.5%) THo1-
(Table 1),

2. BERE

D HAHRIEHE

10MV ¥ =7 » 7 X% F\v, 1E2.0Gy (—
HEGITIE1.8Gy), 85 E 0B CHEERS50GY
LiEx BRI L, FBOIEMRY G LR« DR
HAEERHEA L, Bb, S fIRHE 76 G
#53.9Gy), MEPIEEE 1 %1(60.0Gy), *tF—.FImE
B+ arI A 1 41(60.0Gy), FERRBE 7 6l (CFy
59.3Gy), Xt =FIRRS+ BEERBH 5 61(FH72.0
Gy) THH, BHREREBRIICK L CRIETF
BAT44.0Gy TH - Iz,

2) {REUREE

iR % E :8MHz RFFEMMEZEE (Ther-
motron RF-8, [LUA v = & —&-81) 2, B
MREBAE S IC42°C LA L4045 %238 2 EIfT, 85
10E% B L, BRENEIESARE» AIE
FTHZEFFAME L 8PNTER LD, FhHE
REIEGIER (760D, B (76D, & 146D

Table 1 Tumor site, type and size of colorectal cancer treated with thermoradiotherapy

Tumor size
Tumor site Type Total
=3.%m 4.0—5.9cm  6.0—9.9m 10.0cm=
Sigmoid Recurrence 1 1 1 3
Rectum Primary 3 1 4
Recurrence 6 4 4 14
Lymphnode 1 ]
metastasis 2
1 7 9 5 22
Total 31.8% 40.9% 22.7%
Table 2 Temperature distribution by measured organs
Median tumor temperature zone
Organ DI;J &égtfs ] ] Not Total
=39.9C 40.0—40.9C 41.0—41.9TC 42.0—42.9°C 43.0C = measied
Tumor 8* 1 9 18 14 13 59
Rectum 7 1 12 9 14 14 0 50
Bladder e 4 8 6 5 15 43
Vagina 1 0 1 4 4 1 0 10
Total 22 6 21 30 42 34 28 161

*In one case, temperature was measured either in the tumor or in the bladder.
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HIZEBEMREH+BET 5 - L TEEARE Y
HERI L 7e (Table 2), REERESIEEHRE,
AENEE, MRHEERE>EEGHIL, L&
Ui, EBEBEE, MESZkE2EELCE
&2lecm »25cm D B D, WX Z h bR EHe
T{ER L,

3) WwmERRHE

BEBOEREFSE CT AV, EED
fa Ry BT ROIEESDREIEEETT -7, B
b, CR: [EE TLICEE LSO, PR EEX
50%LL EfELicdh o, NR:EE?50%FHD
MM ESTDD, THS, NEReLh CT £
FEE I low density area 2SHIR L 7= B RIEH
1o, low density % fnsk U 7= S iEsh ¥ E
FLHUEVDHNYL,, CRh: low density area #380% LA -
TEELEL, BHoEEo&E b o, PRh:
50% L) k7% low density area & 75523, BEIIE -
IAREg—n b D, NRh: low density area #:50%
EHEOLD, KIHHELTo .

& £

1. KR

BIniE E#AE161E T, —EAIo & 3 ~10
B, FEHT.3ETh 7o, BHEEEFICE S &, boost
therapy @ 3 #ll & fifAIEEED 1 #lo nia EIEL 3
~ 5[, FH4.8EITH -7z, B 2 BETT- 718
Fleo 5 3E & 5 EORBFEEBICAERLIERTL
7o 2 Pl R < & FE8.5[E & fr oz,

REGREES 1 B H B O E 243 CLL i
IR I LR L, 2EBLUBERZTOHN
TR T-on 4 F28EH 0, Zhbiik<
225z o\ TR ME L Ao 5113300 o {& 5 HAIER AL 51
DOIRAER %Y Table 2 ICBE Li-, BEFRRTM
BEFoRERFBERMBEEFCTRLE., TO/RER
42°C L iR et 013 76[E, 57.1% TH - 7.
ChERREHARRABNC 205 &, M TiX46[E
320E, 69.6% & BRLEH, BEEBA TIX50EH28
El, 56.0%, BEEMNTIXI0EFS5E, 50.0% &%
£h, MICERATIERCL DBHEN B D28
EBlf11E], 39.3% LR -7,

2. BATRESHR

B BB 1BGIO M/ AR LIRS R

(48)

S Rk - BT 5 REOE R AR B R

2 PR 5%, NR13fIThHbH, &®HE (CR+PR/
EREFIDI327.8% THh - 7, —7F low density % in
B L T IR R HIE T 7 Biic density 1L x iR
¥, D 5B NR @ 145 CR, BlD 14145 PR i
HFEEHh, CRh 14, PRh 61, NRh 1141 & 7z
b, BRHRIIB.INTH -, Thick LHEH
4 FloEESHEHEZTCR 14, PR 247, NR 1
BlItHbh, B BBACESTRVERTH-
7=,

3. FNEEAED o0 A AR AN

WHFHT/REE & ¥ X TR EGH A BHR LR
2T o7 3WEA A S BRBRLBD O, FH
WHEEE TR oo, 2T 3EADOBREE, RE
TR, BRcovwtihi~s,

(GEMI 1) 658%, Sit.

BRI OEBREY TR S 10cm, BEo02/3A% 5
%% Borrmann 11 Bl oEEMRENTRD bl
(Fig. 1a), B CT THF~0RBELEE Y v
AHEEEBEAEDN T T DIC B IS FITIE AT EE &3
W& e,

4B BEET K L CRTE S P T50Gy B ©
%, FEMERE T20Gy 0B 4 BoRBFEY
B L., INRRFIE40CHELI635TH - T, EH%
HBOEBEY CHRERZE R 2 5cm, 1/3Fi1c
g/ L7z (Fig. 1b), X CT £V v ~<#id £ Tlcm
LAF e/ Uic, BERI 3 5 UGB D TR <,
RIS FHT AT ARE & Il X h, Miles FHiATiohte,

REEMSERC, EEoBENRETICEREN
G E S ML B DA S R & h, FT 2 i aIkiE
ENTED B hic(Fig. 1c). BEERET S RAEFED
BAHY, ZoFEABRE LR (Fig 1d).

FOBEBIRFTH - Tch’, BHREEE 44
7 # B CHEZEOLSIEL L,

GEEBI 2) 48%%, Sk,

fbgic TEMRE, LR & B ~EEREY R
DI DRIEMEE & KM S h, ATELPIHEER D
HZIZTEHAE UTe, Mi#816Gy Ba L7c & = A Clit
iRk o R B cER L (Fig 2a),

B % & PR AIC T50Gy & TR 248k % 10[]
T - 1z, IR ARILIL40°C 55247, 41C 513845, 42°C
B1974, 43CH8IFTH » 1z, BIBEEOEE SR

HABEREE #$852% H4%



WT B 24 475

Fig. 1 Case 1.
a. Barium enema radiograph before thermoradiotherapy. b, Barium enema radiograph after
thermoradiotherapy. ¢, Cross sectional specimen of the resected rectum. The cancer cells
infiltrate beyond the proper muscle but is replaced widely by fibrous tissue and calcification is
also observed. d. Margin of the tumor. Flattening of border due to disappearance of turnor
cells is shown.

ERL 4% 4 258 (49)
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Fig. 2 Case 2.
a. Barium enema radiograph before thermoradiotherapy. b, Barium enema radiograph after
thermoradiotherapy. ¢, The tissue specimen outside of the rectum. Degenerated cancer cells
lie scattered in the stroma where severe fibrosis and hyalinization are recognized. d, A
metastatic lymphnode which contains massive coagulation necrosis without any cancer cells.

TREBEOBELTERIKRY, HRDHEHER WEASFERNC 2R B R, —H
NR & L7:(Fig. 2b), L2 LEBEIEZEES T TR Y, ZOFICREREHN TR
<Y, CTRTHEBEDTFEHLEEDLL oo fo MG E R TESMRAVERD bR
DEFEL, BRABSBENI KT S, BDHKRTH -7 (Fig. 2c), XEED Y v FiEEl

(50) BAREREE #5528 #H4%5
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Fig. 3 Case 3.
a. Barium enema radiograph before thermoradiotherapy. b, Barium enema radiograph after
thermoradiotherapy. ¢, Cross sectional specimen of the ulcered lesion. Widely spread fibrosis
is observed, No malignant cells are seen. d. Ata higher magnification, foreign body giant cells
which contain cholestelin crystal and foam cells are shown in fibrous tissue.

BITEEEIE - Tk Y, EHlAOoRLEESY Q€8 H FHRMEBICL AEBRTRLTHETL
7o (Fig. 2d), 8y iR, EERE~ BEH g fe.
HRBICE Xl - T i, CREI 3) 578%, S,
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BRI OEBEY CHiBEYPOICE ETeom, N
fen2/3M % 5 % Borrmann 11T & o k245K
RS bR (Fig. 3a), 4 # 1 T Adenocar-
cinoma papillotubulare & Z¥r & ht, CT L7
IR, HEA~ORE ELhIZ L, FHEEYS
fLTwabZ e, FAREBHFRE GEbRIZ
LR ET X D IBBFEMIIRTTHE &K S hic,

PR T60Gy & IREVEE #1017 - 72, N
R IX40°C B 15147, 41°CH2084, 42°CH8347,
43CH2TTH » iz, BFREOEEEY CER
HRZEZEHCHENL, &X3cm OBBHRE &
15 > 7z(Fig. 3b), FREB Y 1 @D 5 b Ak
YIEE AT HE & HIMF X 41, Miles EfiHfTh 7z,

HHEEA T, RaRb OfLE IO £ £
51.5X1.0cm OEEHRENER IR, TOR
R BRI VBERZOATED, &
MEEDEAFIIE Db ied 5 12 (Fig. 3¢).
DILKEE T, BRELERTIZ2 v 27 ) ViR
il x4 Ry SRRk 2 B e B R
MIPaBEE P EE LT e, S B Lk
WAz boMBEARE LA b0 LE L bRl
(Fig. 3d). RUIZAR, 3R IXBRE OB %
dedd e, XEFEE O ZE IR Rt o s & )8
L.

T ORIFIERED - TAEBERX &V E
L7chs, 1489 0 BHAEHIRENZNIC X 5 HiM
DIcHIET Lic, HEHEFICI, FFHlEeRs
EAEBEOEY, BREELBDLAE,-
T,

4, BREGIOERSE

1) SE%HE

S R#E RS - E BT pre-sacral area ~ o BT
HROI6HID 5 L1461 (87.5%) A& EHE
R R 2, $0E B Yo RS R AR Y
fTotz, —H19764E 1 A2 519864E12 H o iy
Bt CRB O RFTE R AIL66) 1 BUHR B s i i &
fToTwienT, WEFREOSBHROVTH
BB LI, BADRERKRD 3BECHE L,
Y, BE BBy 2 Vo v X OERKRE
FRAOESH, e xR0 HSEIHREAE
REDABRXNELT DD, hEE | B
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Table 3 Patient and treatment characteristics in
both treatment modalities

HT+RT RT
No. of patients 14 16
Colon ca.
/Rectal ca. /12 79
Male/Female 11/3 10/6
Age 49--78(62.41+9.9) 23—68(52.9+12.6)
Radiation (Gy)  48-—80(61.0+9.1) 46—70(57.5+8.8)
No. of
hyperthermia 3--10( 7.2+2.5) 0

HT : Hyperthermia RT : Radiation therapy

BOFRAZLEL T b0, BE | Bhicamm
BXUBELTHL0, THDH, £ LTHEDEY,
ER BRI B E O AR L TR R AUR
Bligoicbo, B BEOEANERE KL
FE - BEOHAVHEEA LD, £ Han
FElbLishotcd o, O3B ELE.

1R B0 B R TR BRRE 14 0] & B3 B 3 YA R 1Y
1647l D FEFIRERL & W28 % Table 3 o=, &
SHEE O P/ BAREMERE OV 0,
boost therapy & U TR ZiHt I HUH ARG BE 2 1T -
72 2 BIT80GY ¥ TRt S hicmizkt L, M
BHEBRERBETAREIIGY cl ol dThH
5. Lol Z ofEHFACRTER Tk
A Tz,

TR ZAOF P O AS TE BT G %) 7 491, 5% 5 4,
&2 2 4, WEHE CER+ER/LER) 85.7%
HH, HERBEHEEREOEL 3IH, HE 5 0,
&% 8 B, F3hES50.0% & L L CHBRIcHE
EX@Hi (p<0.05),

SRR OFFFE Y Fig. 4 BB Lk, o
BRLOUTOREWCEH S, i) REAGH
AR IR TER & 75 7 IE FIBE O %) R 5 5E AR
510.9£8.55 A LA R, ULad 745 2 vk
LR E TERIEOBRYRD -7, i) {RE
T FBEHRIEIR THE S & T - T E1ARE O % R 555t
WR7.321.9% B, MMEFREmARTELY L
18 o TIEPIRF DY RIFFHIRNLT.243.50 A &%
FRBETHH, LOFEEIER UL, i) M
TREMIAIRCHE R & 7t - T EFIRE O &) B e 1A
113.4x1.5» B L Jmb5EL, 2FIEBITHRL 2.
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Response

Months after start of treatment

Complete

Partial

EZZ Pain controlled

[ Pain relapsed

t Dead

Fig. 4 Duration of pain control by treatment responses and modalities.

2) Performance Status D3

FFE - BB 011841 o & ##EHT © Performance Sta-
tus (PS) (X PS1 141, PS29#il, PS35#l, PS4
3BITH -7, thiEH:L PSO5 4, PS1 1041, PS2
141, PS42#i&7sh, 164 (88.9%) T PS @A
ErBEd BRI,

5. BIfEA

EEEE 2 AL LI LBEIfERE LT
i, BEAEOER C2H1H19%1, 86.4%) Thn
B oBESCER, LORERFLLN, K
SOEMTEIRIBTEIHEADOIOTH Y, BIE
Zrhik Lo i@ miRmE#161E14 7 B (4.3%)
2otz LA$19854E 9 A, overlay bolus % i
+5 X 5 12Tt o THICBYE B Dl 2 R B 0 T
WBEETXY, BiF v 72 v — b & HWT overlay
bolus % Ff1c & Lic Y EEEIC/ A — 7 A% &
{EmBoTHhkEMz bz iz X b, overlay
bolus (& F i o> pni& h 1E B 23638 o fnfE = 5 =
(7.9%) THotcoicxl, FAHRT8EG 2 E
(2.0%) AL, BhmBRRES EAT5%F0
HRERDIC,

Z Offiic B 2 4, BETRERE OBERS 3 %
iz, LaL overlay bolus {# LXK THR
P OBERE R ER L Tuviny, UEA 0BT 141
IR,

TR 44 4 258
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6. Tk
ERBEENM4» AT LRSS B
©, 19914 3 B C4ATRF 3 # (iR aEID235 A
EHEEMOILAA E12H B), RTCIMHITH S, 5
T EOFEHEF IR EEF 362 A (21~55%
B, BR-EBAITIL.6A(4~300A)Th-
7o
SRRSO W T HERET L IR BB B STAR
BB 1401 & B ATR BB IR BRFFL6FlIC OV T AT
BRI H o £ FE Y Kaplan-Meier 3 TR &b fo i
£, BESEBSHREEFO AR GBS

%
100

so]
B0}
10} 0—0 HT+RT (N=14)
sol l] eememi RT (N=16)
50 %~

af
f *
20 ,
10} i
0 .

P

PROBABILITY OF PAIN CONTROL

12 16 20 24 28
MONTHS AFTER START OF TREATMENT

Fig. 5 Pain controlled survival curves according
to two treatment modalities.
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L0 LR EBERBD Mo, L LER
BRIFFEEFR L LB T 5 L RGBSR
FEOH B HAHEBIMERB TR B> T
e (p<0.05, Fig. 5),
Z =

RAEMEES 3 5 RS A BaHR R R E
TH, AETHIS WREER « EBEIR D %<
HBRAIhTWS, ZOEHEZ, FCkkoBEdn
EOFEME > T % Annular  Phased Array
System (APAS) 3B #feCEIfE h sy ic
CIBTEZ &, WEBRINZETICN T 585
BRBPBNZ EDRHbR TN TH S,
FHRBED RIFTETE B % MR ERCFER
TRRILTL 7o Z BB T L &I 4 28,
FMTREDOEECTHRORENRIL L D F DK
DRIM|EZC L VIERR S B9, LnLFE
WATRE & 7o o TIEE AT © X1 EMRF 0
BRIISHE M PIFCEBLZ L TIR—FK LT\ 5,
— HE BRI 5 REAGHB SHE LR
D51k Kakehi 5'?, Nishimura 50412
fRohs, {BL Kakehi SUEFMF2p7HE & L
RIGHETH 5. Nishimura & LR EGE A SR
BET - #TEBRES 6l CR 161, PR, 2
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& b DR T BT LR 154 M ic FATREEE I i
ARG £ L 7= 0134 B o5 iRk 2 6
L7z 3BNCIR BB, FHAE & HIMT L =B,
FEG 2 (XBAREMT T RERE & BT SIAR A~ D RE R %88 <
VIR L e »72b D TH D, EM 1 IE~D
REE ) VgL, EG S IHEEELEFIIBRA~D
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AR OREEGFHIRFE CRIA S BB DN
KBIBEOEU LRI, EF1IZIETHA
BOMFIE, FEF 21X 248 » AEOFERIC X
LIEMAETE, MR 3149 5 BEoMmMHEE T
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AR A HSHRERO B LR CE L RE
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3 S REB - BB 2 S EEO®
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