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Percutaneous Hot Water Injection Therapy (PHoT)
for Hepatic Tumors: A Clinical Study
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Toshiko Hirai?, Hajime Ohishi® and Yoshio Hiasa®
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Percutaneous ethanol injection therapy (PEIT) has become widely used in the treatment of
HCC. However, the indications for this method are limited by the toxicity of ethanol itself.
Against this background, the authors turned their attention to the heat coagulation necrosis
effect induced by boiled physiological saline (hot water) and devised percutaneous hot water
injection therapy (PHoT) as a new local treatment method.

PHoT was performed a total of 41 times in 13 patients (16 nodules) with HCCs measuring
< 3cm. Changes in AFP values, CT findings, angiographic findings before and after treatment,
and histopathological findings of needle biopsy or resected specimen were investigated. AFP
values decreased in all of the seven patients who initially showed high values. On CT, all lesions
receiving PHoT became hypodense, with this change thought to indicate necrosis. Disappearance
of the tumor stain was confirmed in the four patients in whom follow-up angiography was
performed. In the six patients in whom needle biopsy was performed, disappearance and scaring
of tumor cells were observed, while in the one patient in whom the tumor was resected, complete
necrosis of the tumor was confirmed. PHoT, despite a small number of punctures, shows goaod
anti-tumor effects, and has promise not only as a curative local treatment method for small
HCCs but alsc in combination with TAE for large HCCs.
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MR DEEED—2 L L TREETA F T
x 7 /= )V # i (Percutaneous Ethanol
Injection Therapy . LLF PEIT) #3%8% | € %
12078, Larl, =%/ —NVHEKDEMN 2,
1Bz EHHTE 229 /—no&EIZBLNAT
W5, ZO7HAIEEOMING & 7 B iy
MNE{DEINTEY, L HIREHMELE
HHIC3BRNBLZY  —LDOFEEZITPAIE
Thiwv, ZZTEESLIL, L4 AlE
K O(LUTF, #8355) 1o X 5 2@ #IERhFic 5 H
L, - BAriaHRE s L CORBGR R
(Percutaneous Hot water Injection Therapy :
LIF PHoT) #3472, ZhETiihER
LT, BGH LS/ — iz LT 5 M 5ER)
RDODH DI L EFHEBEBFENICEFL T
2B F jr, ZOREIC T E PHoT DR
JEHERMABL T3FE AL, BIFLikiioid
END2H 5B, ARTIE, 3cm LU oIS
BUZ DWW T OB E 2 L, AEREDERRAY
S & BRI 5,

I REAEG 12 o4 & B IR B

¥ B

1990 45 6 A4 5 1992 4F 10 A & Tlz, &K FEH
1§2Mid 5 IBEE A PR THRZ SN
7z 3em LT ORISR T, PHoT @A ThyE %
T-72 134ERI, 16 &5 %2 MR e L, EBSEIR
10 mm LLF 3 45 8, 11 mm ~20 mm 7 5 &, 21
mm Ll 30 mm LIF 6 #&iT4H 5 (Table 1),
Z D% A2 id PHoT WifT ko BB E g v IR
BEICHEREI A LN 20, BREALC LA
BT 1Pl &E T3,

F &

1. EH%%RE

FRlE & LT, ML Chiba needle % 4F
HALTwidY, $i T3 21G PEIT needle #
WTWaYW BIEFRIKE LT % PEIT needle
i, MBI 320flFlA S ), BiEESD
BIFLEn@ong, Zoiid, RFFRERIC
S5mlNT 4 ZRDEHEE 23G D H T 5 ¢,
EHOAEKE BB I Iy Fr—B L UVESR
IR b B\ 37 ZAREE, BB IEAICH W 20 ml
D7 ABESE, U LGRS 28BEneTT
5B,

Table 1 Cases with hepatocellular carcinoma treated by PHoT

Case Age - Tumor . Frequency Volume of hot water(m/)
Sex . Location =
NO. (Yr) diameter (mm) of PHoT Ist IInd IlIrd Total
1 62 M 20 S-5 3 22 8 19 49
25 S-4 3 18 15 10 43
2 - M 10 S-3 2 09— 19
3 57 F 20 S-6 2 10 10 — 20
4* 60 M 30 S-7 3 25 30 15 70
5 57 M 10 S5-8 2 15 15 — 30
6 55 M 22 S-4 3 15 15 15 45
7* 60 M 8 S-7 2 25 25 — 50
8 50 M 12 S-8 2 25 25 = 50
9 71 M 12 S-8 2 30 25 = 55
10 78 M 25 S-7 2 30 10 — 40
11 59 M 22 S-5 3 30 20 15 65
25 5-2 3 20 15 10 45
12 78 M 15 S-4 3 20 15 15 50
15 S-7 3 20 15 15 50
13 70 F 18 S-8 3 15 15 15 45
*same patient
(8) HAERSE $53% H75
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2. F

HHE O ER L Fogae LRk, ZRIEML A
ol & L CHEMNE®E 21T, BIALEY 5 PR £
T1%xrah{ 2R TRHAKEEZIT). K
W, BEEA A P TR EE % ZF R
L, 1%*%>o#h4>2~3mloFEICH T
BRIEENICRIET 2. ZoB, EiErL8E-
TZIZN RGP EHREBEDERICr 5w
G2, #ALSNBEHEMICL A —EEHTTE
(. 1 EoFETHOMEE DR R 1~2 BT,
#iGOREROR%LE LT, BEEREGETE
BeBrmI Ity aRE L, L L, &F
Ly BiEfefrga—fbd s L3R o 2wk
&, 1ENFERTRIET 28580 LR% 20 ml
ELTwa, GEELLCED TEEIEE~y FL
LER RS b, BRDIRLAT D 8413 1 AR Mg
B HiT 7,
3. BER¥ZE

1810 CT izt &flicity, BEBLE
OREBFFEE PGB E L TBZERET & L
7z, L, IKBESESKAT S THNITHEE
PHoT ##iATL 7. 72, JEE~——5 —OH#HH,
PHoT gi#t comiFE#ignzit (44)) , #4&
#O6H) H5VIZEBRER 14#]) <k 2KEE
R bz DV T L EFL 72,

‘I::: :%

R ORERE %2 Table 2 2R L 72,
1, #SRiEE L AEEE

Jem LUT O MRS & 344 & L 7241 o) &7
#lizBiF 5 1 Ho PHoT ToOBGEKEERIZ, §~
30ml (CE¥18ml) TH -7z, Fiz, 1AM
f@% & T 2~3 [ PHoT 247\, BiEL 2285
DT IEEICDOE 19~70ml ((F#) 45 ml)
ThHh-T2,
2, CT &OZEAL

BIBREE 1A% 0 CT T3, 136116 #5#i£ T
TREMIC—L TERELSA LNz, 2D
#, 6 7AUEERBLZLOTE, ZOBFEE
g 3 &2 LN A {KIBERO&E/) sk, B’
& L g o ERIEED A Lz,
3. AFP mitEfs

AFP B2 R L7z THlE, wThnbibHRE
AFP ¥ F L 72 (Case 1, 6, 8, 9, 10, 11, 12).
4, MEEXBENEL

PHoT Rt T EEK 2ITHI Z LD TE 24
BITIE, WINIEEREDTEEEIHER SN
72 (Case5, 6, 8, 11) .
5. FRERRRREFRIE(L

PHoT I B D EH M 24T » 72 6 Bl T,

Table2 Results of PHoT

Case AFP levels Tumor stain Final needle
. . Outcome Recurrence

No. (ng/ml) on Angiogram biopsy

1 53— 28 ND negative 2Y4M, alive (—)

2 WNL ND ND 2Y 1M, alive (—)

3 WNL ND negative 1Y8M, alive (=)

4* WNL ND negative 1Y5M, alive (=)

5 WNL disappeared negative 1Y2M, alive (—)

6 350 — 27 disappeared 100 % necrosis*** &M, alive (=)

Y b WNL ND ND 7M, alive (=)

8 49— 21 disappeared ND TM, alive (—)

9 202 — 10 ND ND 6 M, died of liver failure

10 287 — 52 ND ND 5M, died of another disease

11 87— 16 disappeared negative 3M, alive (=)

12 147 — 40 ND ND aM, alive {(—)

13 WNL ND negative 2M, alive {(—)

WNL =within normal limits ND=not done
*same patient **recurrence in non treated area

FRE 5T H2H

(as of ’92.10)

***resected specimen

(9)
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N EEM N BRI A L L
(Casel, 3, 4, 5, 11, 13) . FFUIEEfi %47 7>
Case 6 DIFELMMAT R Tld, MBS L olEE
I3 e EBRIC M- T 72,

6. ¥ &

MR E L2 FFHIRaRE 16 A58z, iR S
DR EOFBBOBELCERL Tw5, HE
DRFEEZE D AL T L 72 16 (Case9) &
EFE L 72 1 (Case10) & %= & r 7
T, BEIC 2 4L -GB8R ofER L 2 BIfEE
T35,

7. BfHHE

JREEIZHE D A, LLRTIZ4T - T w72 PEIT
WL THLICIRE TH - 72, e Z1biz
B ThH), ERLCEERIZALN T W, FF
DA T/INFEEDAHEH L Plic A SN zhs, =
UF 20ml DG F 1 EORR TR L 2ER T
H 5 (Case10) .

E
-Casel 627% S
S-5i2 20 mm DIFIERE A H D, sHwIc L -
THABEDOFERL DTG 5 iz 78, FEISIC 85
22ml /G L 72 (Fig, 1(4) . 20 H#12 4T -

Fig. 1 Case 1. 62-year-old man

PSR TIE, O C—MICEEMB OB H 5 b
Nizizeh, S LI 1BEMOMKEZE H1F T PHoT
%20 (Mi%8ml & 19ml) WATL % =0
FEEAT - 126t TIIIESIE gL &, Rk
HERE S 7z (Fig, 1®) . ABlx, WEOE
PR D 2FEAAAEBL T3, BROIMEL
CIEFAIZ LB L Tv 5,

- Case3 575, M

S-6 1 20 mm M FFIEEE A4 5 e (Fig, 2 (@A)
ERTHMIRE & 2 S iz, AR LT,
1HAM D [ERE % H1F T PHoT # 2 [T\, #h5
ME20ml FEBEMNICEEL 2. 18%9 CT &
TGRSR —3 L 2R E b 2 S, 1§
B & U2 O FIFMEE TEBEIC K-> TWw3 2
LHHERIE e (Fig, 2B) . 1% CT T
IXEE O/ & BB B D EwH A LN T3
(Fig. 2(0) .

- Case6 b55i%, B,

S-4 Dy 22 mm o FFREBLIE I LT, 158
D% H1TTPHoT # 3 [, #NFNEE 15
ml ¢ CTHIE 45 ml ZEENICBEL 2 (Fig.
3WE) . HEKRTIHZICIT- 2 MEFBET
i, BN 5B B DI bt A & L
(Fig. 3QM) , AFP % 350 ng/ml#* & 27ng/

B) -.

PHoT was performed three times at one-week intervals, with 22, 8, and 19 ml of hot water injection into the tumor

respectively (total 49 ml).
(A) © Ultrosonogram of the tumor in S5 before PHoT.

(B) : Histological findings of the needle biopsy specimen after the therapy. Disappearance and scaring of tumor cells

were observed.

HARERSE $53% H7%
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ml IR T L7z, AFlE, EEET 16 BRI
(1 IS VIR & 4TV, AR 0I5
ORIz M55 b 2~3 mm O i P o f5 0 IS
FTEEBWICH- TWwaZ EHRENL
(Fig. 3(®) .

- Case 10 78 i%, S,

S-7 ® 25 mm D IFHIIEME (Fig, 4@) 2xfL
<, 1AK% &1 T PHoT # 2 [A4T W,
FNFENEGS 30ml & 10 ml T#d 40 ml % lE5
WicEEL 2. LAME. CT T3, KEIX

ERGSETH 25 H

(11)

it 6 4

Fig. 2 Case 3. 57-year-old woman

PHoT was performed twice at one-week intervals,
with a total volume of 20 ml hot water injected into the
tumeor.

(A) . Computed tomogram before PHoT shows an
approximately 20 mm faint low density area in S 6.
HCC was confirmed by needle biopsy.

. One week after the therapy. The lesion receiving

PHoT became hypodense, with this change thought

to indicate necrosis.

One year after the therapy. Local atrophy of the

tumor and surrounding subsegment is observed, but

no signs of HCC recurrence are evident.

©:

JEEIEBEICE TB LA TE Y, EE S Eu
EEI GBI b eFZL LR
(Fig. 4(©) . ABITIZ, BHEIBOEMIC/INFFHE
FELEZ LN AIRIBES O B A b (Fig,
4MD) . AFP 2 287 ng/ml #* % 52 ng/ml % T
7]

5 =
BEHFRMOES L & iz, NFMIEOR
B2l A B e D ICAT A A K ) 1o %k
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N, MA2DEHORBEREVGRALALTW BORERASLHERBOFE 22 b5, B
50719 FHC PEIT I}, =8/ —Lo&EaEE, BERALIC BRI L BIE ROTR LN B, 72, #
BEARVERIIC & 5 BEBERR* HIOIC B E Nz it BIEWHOTL F 2 [ TEHNEIEKTHY, =5/

ETHNY, ZoOMES LS k- Az —NOFHICRE T ZEEICOWTHERT 2 05
ERELCER S0, FrzicEEsnLil 1370\,
PHoT ik, # L 22 4EHMERKOFEIC L 2 )& PEIT Tit, 1BIcRETELZY /—NORE

BEDREEEBIE LM - 2 HATARETH ), HiE EEHE 2~8ml X A view, I EEeICE

(&) Ultrasonogram before PHoT : A hypoechoic tumor (B) The lecwn changed into an echogenic one im-
about 22 mm in diameter was seen in S 4. mediately after the injection of hot water.

(© Hepatic angiogram before the therapy: A tumor (D Follow-up angiogram nine days after the therapy
stain was clearly seen. showed complete disappearance of the tumor stain.
Fig. 3 Case 6. 55-year-old man

PHoT was performed three times at one-week intervals, with 15 ml hot water injected into the tumor each time
(total 45 ml).

(12) HAENSE $538 M7%5
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Fig. 3
(E) Cut surface of the resected speci-

CE A A KR R R R R 1 i mevenctma,
tumor and surrounded parenchyma.

I ) i

(AXB) : Computed tomogram before PHoT A hypodense solitary tumor was seen in 57 (A).

(CXD) : One week after the therapy
CT scan showed a markedly hypodense area including the tumor (C). Small liver infarction was observed in
S6(D.

Fig. 4 Case 10. 78-year-old man

PHoT was performed twice at one-week intervals, with 30 and 10 ml of hot water into the tumor (total 40 ml).

FRHHETH2 H (13)
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Ik b72680C 134 ) B L PEIT 2479 L0538
»H5, Lrd, TOHMERERIZEZT, <
Z /= NEEEEEICIEREE LT T e s
v, HEDZEHIZ L - T, JBFHEES A-P shunt
LEDEREOHEHE LM T 230 FHEN
3, —J PHoT Ti3, 1 BloiE#IC BT 585
DFEREE, S DOGHE Tk 8~30ml (FHy
18ml) *Z8|ThH 270, BT ELE
AT THEEEHIcaHmEEL 2 P TE
5, 7w FOEBENEEHWIRE> L, BGE
BsLvzg / —NFHEE iz, B L IEEF
EH L OBFICIE, FiE 1 A%ICIZENIC B 2
BT 2 &) ISR A SN0 L T,
BIFEH & RT3 HIEE N X OB R IC T, SHESFEM
RADBEDIIIEAEALN LW & #BRICHE L
TEW, ZoZ b, 1 RnEHRE TS 2
FERNRATF 6 e WA, 1AL EDRIRE
5T TPHOT ## 0 BEE, NEERE N IER
FEE~DEGOHEUL = DM O G Ic k
S T b, BERIGIC S DML % Jiic 5
HTHLDEHFTE B,

HELIL, BHEMRHENT2®, PHoT HifT 1
RED CT/EENL—F ALL T3, BiE1M
%0 CT TAHLNBIEBERIE, 78 CT PR
FrR OB 2 6, BIEE KL 22t %2 5
n, M5 & £ ORLNIEES E TIRBELT 22 &
IR T DB L L T3, PHoT #0083
gD bIc 2w T, BHEER T, micro-
bubble ®3 A4 Ic L B LFZ b bE T 2 —1kLD
ALNBHHEIEVY, 307 THIZZnEx
I—3WEEL, REMOBEEEGICRES, 70
%, BEEMIEE F & L 2RERERR 2L & AHBS
LT, RB#rrilcza—r~<nLotid42sLo
RAEL LD, 72, WiEDTI—LNNLD LR
BlicOWT Y, LiEICEM L L DL R —
KZa—VLNWH ERAT L0 DAY, 40
& ZH—EDMEMIT AT L, EE A
& BEBBRHEIZ, 48, AT FTTEL
ELMR L RE S E L B8, Bk T, CT
12 & 5 EHGEDZALHE B e G HEAh FH B Ic R L
WL TWBEEZTNS,

PEIT 3 &£ &*PHoT oW T4, 1ED)F
HED L b MEMNIC L BIEEFIAT L,
ZOMFIIBFRBET) TNLI A ACHEETE
b, Rz, TF 7 —NHMENIZTHM LGS 3 +
BEIESMEZH/Z, SOHICEAZRITLL
M EPAZE L), EE L FHEEL R 72,
BET N a—hEgOEERESD B, 2, FH
stk BEINLZ S /- Lo—EAs%h
N—F 24 LTINS 2 2 & i & 2 B
MOFERLEFHTH 5. RGOHAED, WEFNIC
T 2 2 — e b RIS 55 & 3F
Z, MWEMEZTIERI LELH, ZOEREIIE
<, BBRIEICRL > T1%Fuhd 208
RETHIET, RIS LICERTE 5, %%
SHEERFIC IIBEICIREE D S BIREE T L T2 72
&, FEFMREH IR R 3 2 NSRS e K 3 i el
s

HE b 3REMIC, PEIT »L3ERE % 2cm
ORIl T4~5Mm, 3em TT~9@E & L Twn
%%, —%, PHoT T3, MIELE2cm LT Ti
2~3[E, 2~3cm TH 3~4 [|] THIE Y e s i
FEENR D HIFFTE, PEIT & 0 & A7 w280 [)#
TIHWETE DR EFZ oz, F72, RS HE
ik (TAE) %hFEH+58FTE L wHBAMN
BEIzH L TN, PHoT |2 % 8585
TERELES Z LA UERE O REM R
LB E Nz, KELFMBECNL T,
TAE & PHoT 2{fH$ 5 Z & T LiziGHghH
FEODH I ENTE, AT L 72 IR O S0
BREDLIDELTLERTHDEEZLNS,

% B

3em LUF o JFRm B 13 1, 16 ##Hic i L,
it 41 ml» PHoT #47v», CT, m&i&#, &%
BB & UYIBREEAR o i B0 T & BT 7
TERRAEIES Nz, PHOT 13407 v 22 i 1]
B TRIFLHEER RS ), AT OMRE
W7 BTG EE L LT Cldde {, K& 24
faggic kLT, TAE &t offlIc L > TRIFY
BRRERBET LI LR NS, 4%, A
M7 RATERRED—2E LTRE LSS 2 AR
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