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Table 1 Characteristics of patients with unresectable
bile duct and pancreatic cancers treated with ther-
mochemotherapy

Bile duct

Pancreatic
cancer (n=4) | cancer (n=6)
Primary Bile duct 3 | Head 2
Bladder 1 Body/Tail 3
Recurrence 0 Local 1
Distant metastasis
None 3 2
H (+) 1 3
H (), P+ 0 | 1
Operative procedure |
Exploratory 0 4
laparotomy
Bypass of | 3 1
bile duct*
Cannulation into 1 1
‘hepatic artery ‘
Number of 598 3—34

hyperthermia (times)

H (+) ; liver metastasis, P (+) ; peritoneal metastasis,
* ; including biliary endoprosthesis
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HE, 2 CcEmnBEBCPTCD 2 -7 %@L CHE
A) fTote, ¥, 2HBORELLTCRED S VT
BEREEIAE S, RFmNBiL, #1065, BEREE
42°C *305 % BBz, M@ T35 ~28E(F#H10.3
@), BT 3 ~34E (FiH10.5ED RT3 hi,
L% % & L T X mitomycin-C (MMOC), cis-
platinum (CDDP) & % \~i¥5-fluorouracil (5-FU) »3
iR & R S h, FBIRRCEE L2 /T
BFEIRAE, &Y O 8 HITIIREBRACES 1
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Table 2 Antitumor effects of thermochemotherpy classified by response of the tumor

| Resp ofns e ilgetsi:rc&;(:n Impr(;)fvement Rec})uctlon
[ .
level of performance abdominal
| thetumor | CEA or CA199 | status | pain
" Bile duct | ]7 B
czineceru “ PR (n=2) 4 -
NC (n=2 0 —
=4 ) |
Pancreatic | PR (n=2) 2 l 2
cancer MR (n=1) 1
m=6) ‘ NC (n=3) 1 1

PR ; partial response, MR ; minor response, NC ; no change,

CEA ; carcinoembrionic antigen, CA 19-9 ; carbohydrate antigen 19-9
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Table 3 Tumor response classified by number of
hyperthermia treatment or the maximum RF
output power

Number of RF heating

1—3 times n=1) n=1) 0

4—9 times (n=2) n=3) 1

10— times (n=1) 1 (n=2) 2
Maximum RF output power

< 700 watts n=1) 0 n=1) 0

700—1000 watts n=2) | n=2) 1

1000 watts< n=1) | n=3) 2

Fig. 1 Relationship between the maximum output
power of RF energy and the maximum tempera-
ture at the core of the tumor

(watts)

Maximum RF output

power

i , .

Maximum temperature at the tumor core

Fig. 2 Survival curves (Kaplan-Meier method)
for patients with unresectable bile duct cancers,
treated with or without hyperthermia
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Fig. 3 Survival curves (Kaplan-Meier method)
for patients with unresectable pancreatic cancers,
treated with or without hyperthermia
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Fig. 4 Cholangiography in case 1. Stenotic common bile duct before treatment
(left side) was improved after five treatment sessions with RF heating (right
side).

Fig. 5 Abdominal computed tomography in case 2. A large tumor mass before
treatment (upper-left) was getting small, and almost disappeared eight months
after beginning of this treatment (lower-right).
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Fig. 6 Celiac arterial angiography in case 2. En-
casement in the root of splenic artery (upper
side) was improved 14 months after beginning of
this treatment (Jlower side).
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Fig. 7 Abdominal computed tomography in case
3 (recurrent pancreatic cancer). A large tumor
mass before treatment (upper side) was marked-
ly shrinked four months after beginning of this
treatment (lower side).
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Thermochemotherapy Using a Radiofrequency Capacitive Heating System in the
Treatment of Unresectable Bile Duct and Pancreatic Cancers

Ryuichi Hamazoe, Hiroshi Yamashiro, Shunsuke Shibata, Yasuaki Hirooka, Yoko Murata,
Atsunobu Murakami, Michio Maeta, Okitsugu Nishimura and Nobuaki Kaibara
The First Department of Surgery, Tottori University School of Medicine

Four patients with unresectable bile duct cancer and six patients with unresectable pancreatic cancer were
treated by thermochemothrapy with a radiofrequency (RF) capacitive heating system, and we investigated the
heating efficiency of RF heating and the antitumor effect of the treatment. Hyperthermic treatment was applied
once every 1~2 weeks with an intratumor temperature of 42°C or more for 30 minutes. A strong positive correlation
was observed between the maximum RF output power and the maximum temperature at the tumor center. RF
output of more than 1000 W produced an effective intratumor temperature of 42°C or more. The antitumor effect of
RF hyperthermia increased with increasing output of RF energy. Partial or minor responses of the tumor were
observed in five patients, and improvement in performance status and reduction in serum levels of carcino-
embryonic antigen or carbohydrate antigen 19-9 were observed in six patients. In three of five patients suffering
abdominal pain due to pancreatic cancer, the pain was reduced. Three of the five patients in whom a tumor
response was found survived more than one year; one of them has survived more than two years. In comparison
with historical controls treated by conventional chemotherapy alone, the survival periods were prolonged in
patients who underwent combined thermochemotherapy. Our clinical results indicate that thermochemotherapy
using the RF capacitive heating system is of therapeutic benefit in the treatment of unresectable bile duct and
pancreatic cancers.
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