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CONSERVATIVE THERAPY BY PERCUTANEOUS RADIOFREQUENCY
ABLATION OF RENAL CELL CARCINOMAS
—THERAPEUTIC EXPERIMENTS OF FOUR PATIENTS
WITH SEVEN RENAL TUMORS—

Takashi Karasuimva, Keiji Inoug, Tsutomu SuiMamoro,
Ichiro Yamasaki, Masayuki Kamapa and Taro Suuin

The Department of Urology, School of Medicine, Kochi University

We report 7 renal cell carcinomas in 4 patients treated by percutaneous image-guided
radiofrequency ablation (RFA). The mean age of the patients was 59 years (male : 2, female: 2). All
4 were imperative cases. Two patients (5 tumor) had hereditary multiple renal cell carcinomas with
von Hippel-Lindau (VHL) disease. The other two patients had sporadic renal cell carcinomas. RFA
was performed guided by computed tomography under conscious sedation with local anesthetics. The

mean size of the treated tumors was 4.5 (1.8-8.1) cm.

Impedance-regulated RF energy from a

generator at 94 (45-130) watts was applied at 11 (8-14) min intervals. The average procedure time
was 91 (45-165) minutes. The maximum tissue temperature reached 82 (56-91)°C immediately after
ablation. Three of the 7 lesions (42.9 %) were locally well controlled during the mean follow-up
period of 6.3 (4-9) months. The two patients with VHL disease developed visceral metastasis after
RFA. There were no major complications. Minor complications encountered included flank pain,
nausea, perinephritic hematoma and fever. Although percutaneous image-guided RFA showed
limited success in large or central renal tumors, the therapy against small exophytic renal tumors would

be well tolerable and successful.

(Hinyokika Kiyo 52 : 241-247, 2006)
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Table 1. Characteristics of patients treated with RFA for renal cell carcinoma

No. of .
Case Age Gender PS Diagnosis | ggfiﬁy target sgg r(nc?,rr]) Location Underlying disease/Past history
tumors
, 3.8X3.0 C VHL
1 53 p 1 Bilat Rt. 3 3.6X3.3 E Lt nephrectomy
RCC 1.8X1.4 E Rt partial nephrectomy
Bilat. 8.1X7.4 C VHL
2 # M1 Ree Lt 2 3.8X3.2 E  R(TAE
Bilat. : ;
3 57 F 0 RCC Rt. 1 5.6X4.6 E Rt renal arteriosclerosis
4 81 M I Lt RCC Lt. 1 4.7X4.0 E Respiratory disorder
Mean 59 (46-81) 0-1 1.75 (1-3) 4.5 (1.8-8.1)

PS: performance status, C: central, E : exophytic, VHL : von Hippel-Lindau disease, TAE : transarterial embolization.

Table 2. Results of the therapy with RFA for renal cell carcinoma

Case lg?oyrse Max. power Max, temp. Ablation  Procedure Compli- Tumor size gcm) Follow Local

TAE (watt) (°C) time (min) time (min) cations after RFA (3M) up (M) control Outcome
Cosoomww s gl RRE o B9 hmam,
2 — 130 80 12 go ~ Hema- 81x12 4 %; '{Errﬁgoalgcl;gwth,
36 a0h) (5601 @y 165  Fever  4.2X3.7 7 O  Controlled
4 7 (456-782) (828—384) a 157 4) LI 3.7X3.2 9 O Controlled

Mean (56—37) (45?%30) (568—291) (81%4) (45?{65) (1.5%.7) (figg) 42.9%

TAE : transarterial embolization, O : success, X : failure.

WEBL, 15T I0W §¥ 2 LR SY, WA~ BRBERELRD, 2Bz T TAE 247 RAEH
¥—% Y230 2002 EF L72EEA% end-point (Vb XL L T /z2s, BB O KMER % 3250 72 7292004
W% break) £ %25 X)REL . EWIEREE 60°C FHMARE 2o

DEEL, BHOETOERIIEBENO N T LVEELCIE HRRAEE @ Eifg L, HEMSIC 1 AT (EED) B
BEEZHROEELEEICL, SEAORSH LOEBIMUIC 2 777 (BBEO, ®) OF 3 #ETICHE
(Max power), 7 U— 7 &% 0K EIRE (Max Bk o7z RFA 1T 5 BRTCABSEIO 2 EEIC
temp), —BIDBEKIEER (Ablation time), 47 B HLTYEA F=), 99.5%L% 7 —ViRAH % ZFh
(Procedure time) % L% L7 (Table 2). &= > b ENnbd5ml (@) & 1ml (®) AL, TAE # 7L
O—ix, RV¥ UV 15mg, EEEE FoFs vy 7. BFMERIES (©) &, LBTo TAE 2 & 0 7%
25mg DFHRIEFIC L BRIKEL 1 %F1Oh4 VB REMATERC L 2R|E SN THY, ERMIEIMITT
FIRECCEBa Y NO— VL &4To7-. 3 H A% Ehhoin 17G, 2em BHUEO O — 74 %58
12, CT L <iE MRI I CHEEFEME T, 250 L, REHIIETFEY 130W, BEREITEY 86°C,
TOREHEY A X5H, EXHE, )V EF F-LoBkE BEXI BRI F391253, FREEMIZ759CThH o7z BA

I TRATHIE L L TOMRHAEE T 22, o 1EE (@) i LTit, +oRBEmEFL, #
= &I Al 3.6X3.3cm & o ZBEHEEIIN 3 7 B2 2.6X

2.00m LAEAL, BIo D RERDRERDY, +5

&1 155k, i U RV OBRFEEBOL. UL, BFRES
BEALRE | VHL 75, EIMESFIEMIRG, @E0E O, BEICKIESEEL WD, $ B
MESCREEAT, # R S AT BIRESE O R ISBEASE 0 o 72 2= b S A < 55 72 ey

BUREE | 19984F 2/ B HIFAE OB WT (20 L TR DT R otz Wik, —BURORFOERE LIES
WA % #E1T, 20014E ICAEBMAREICH LT A 2 0 RO TR TR E L 7.
% W7 BB % 1T S h7z. 20034 125 QEH BT I Y PR—VHRTHTH - 729,
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ERRMIC L 2 BT EA BENHFLIN LD o/272
O, 5 A%, FAETICHE RFA £iETL. BM
BEHOTEICRE L BRI ZHEO N, +5
RBEIIT X e 2o 72, FIE RFA 8 47 A4, BEBEER
BT R, BETZEBUKREITo 4. £/, ME
RFA %157 R H8E, BMTEFORIEFELTBY
BRERTHY, LRUEMERLHELRDO TS,

BE2 I 46m%, B

BEAERE © VHLR, BBEME 25 B E A7, /N
B IR REREIRAT

BURIE | ATEEIC T20014E1C VHL J% & 2l & 1,
20024\ FAAREA BMAE oxt LT, BEIRAHD
TAE % JifT S 7z, 20034 I FEIBMAaED 2~ ~
O — )V EMIZSBBAN L & o7z AEMAEE, BF
O TAE X h kM a Y ho— L &hTwiz, £
BRI L 2 BITEAZHLE IR W0, LEHE
FEIA LTt TAE 12 & ) BREFBISTHL L T 7298,
JES D RAMER % B 72720, 2004FEFE LR AR &
ol

FRIRESE | B DOBIIRERM & & I EFIREDTF
HEND 7% RFA ERTZ TAE 31T 2 % h o 7z, EBF
LDER (EEO) 2o WICTE (BHEQ) 02 EEIoxt
LTI17G, 3em BEED T u— 78t R L, &K
B RFA %17 L7z, &SETIEFH 130W, HHiE
B3R 80°C, BERERRTIZFEY 124, FATRERTIZ80
STHotz. W3 HABOFEMT, EEDOIX 8.1X
7.4cm 75 8.7X7.9cm, JEFHDi: 3.8X3.2cm 2
54.5X4.0cm L WThHHERL T, 4 7B,
[ 2 FEE Xt L CHE RFA %17 L7245, #IE RFA
%137 BBE, BEOIZ9.7X8.8cm, BEEDIZ 5.2
X4.3cm LWALTBY, ZHEEMEEBBOTY
5.

BE3 5T, ki

BARE  AEBRELUE, FEGET, SEEE

BRE | 2004 ICHEAEMEROZE O b LRIE &
D BRHEN L o7,

FBaRE® Wl E b Tla Tholzds, EEME
EHBICEEL, BRICEL TV TR %
FELZ. ARRPRERL BV MEEE L, A%
BRABROEERFLOER L b, HEH
BIPE S BITEAOFBKREL Y 5700, GEHRRE
IZxt LTIk FRA 2 &R L 7. AEMBREIETEIC
HYIEERIZ 4.2X3.6cm, BZEEFEL TR
7-. FRAG6HEIC, VL F—N, =¥ /- VRE
¥ 12ml 2 C TAE 254TL, 3cm SEARD FO—7
& B, 5 EDERL S IR ETo . &S
HAIEFY 128W, REIREIXTFY 81°C, BelkeE
12EH10.5%, FAEERIZI659THo 72, Al 5.6
X4.6cm Ho-BEEIZ, W3 HABDOFMT 4.2

Fig. 1. CT scan of right renal cell carcinoma of
case 3 before RFA (a). Follow-up CT
scan at 6 months demonstrating shrunken
and no further contrast enhanced tumor
with residue of Lipiodol (b).

X3.7cm EfE/NL, HLLAREEDRIZOTES
3, VEF PV ORE ML Tz (Fig. 1). #if
%, FHREBAMEKL ST CRP 0— &% LHE 52D
7ok Ho7:. RFALH BRI, EFKETICAR
IBRB R & MEAT U7, MTRRRERIEE LT, 4>
=720 -a500 B %E S EITo TV A, ik
7 BBLE, RBIBEHELZLNICERBERZHZD TV
W, ¥/, 2 113.6ml/min o727 LT F=
777 A%, 48.8ml/min LIET L7278, ETH
AELEE L TWARW

BE4 81, BH
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BREAERE © BRIB MR 25

BURIE | 2004410, EZEEZ &5 CICERAOEE
BEICICTEBBAABE L 2o 72,

ERARAEAE WL, ABMRE L BHTL2YY, Bk
BERAHTHo 7. BWMTHHZ LITE, Ak
B L UBIBERRAEICHE ) F L IFRBEEEREE 2 30
7272 O FHENERIINT A L, RFA %#:&IR L 7. RFA
AT 7T HRIICU EF F—, £ — LiRAH 5ml
A TAE 2 /1T L7, 2cm BEHED S0 — 7%t
ZERL, F3EOERLZS IR EIT- 2. &S
HAIEFY 67 W, REREITTFY 83°C, BEXMRFMH I
12,35, FHEERIZSTTH -7 MEEHER
BOhol. MR 4.7X4.0cm » o EEZEIE,
M3 HBBEDOFMT 3.7X8.2em LHE/ALT:, EE
MRIIZLL, VEF PO+ 5L2BREZRO:.
WHBMBEEL LT, A ¥ —720>-a3005 81
%82 E1To>T\w5. FRA## 9 7 BEE, BITE
7 b IEBERL L RO T,

Table 2 KK EBOEROFME T LD/ 45l
(THEE) XX LTCT #4 FTRER RFA 21T-
7o JEB 1, 3, 41 LT, RFAMITS ~ 7 BHEI
IZ TAE #4757, EFI 213, BEOERTOEET
BIRWERTRLZEEBNEISIFE L2 Do 2720,
TAE #4172 %2 h o 72, REHTEFH 94 45~130)
W, BEEEIZTH 82 (56~91)°C, HEAEIIFY
11 (38~14) 4, FHEREIIFHI (45~165) 4T
Hotz. WEIFEH 4.5 (1.8~8.1) cmDEKIEEED
&, itk 3 7 B OB TFY 4.2 (1.9~8.7)
cm ThHot: (BEZZL). FHBRELMG6.3 (4 ~
9) #ATCRHRIEHBANPTETH -0, EF 1 D1
EE (BEQ) LEHS3SBLU40EEIESE T
b Exophytic ¥ 4 7o 1), BAH#HERIIZ42.9% T
& - 7z. Exophytic ¥ 4 7IZfR- T, 3/5/8%E, B
FTEIEZRIZ60% TH o7z, GHEL LT, BEEL LD
7, ER L ICEBERR, EA 2 ICEHET M
fE, fEG) 3 ICHTBMEE RO 205, WL REN R
D A TERRL 72,

Z =

STUTRIIBHEO—HETHY, ERMIZIT 460~
480 kHz D HEHD b DAER ENTWwW5H, RFA &
ATFLE, FUVFABEBESEDL V2 AL —F—. T
VA BEERENCFEET AR TS O - THBI T U
WA AT BB R SN Twa, BT —
7eE HREALICERN L CRESBRGT A5 &, BT
O — 78t D IEAEZER D & BRI B Do T ¥ P s
wns. OB, HEBET (Y E¥-502) 1085
BEHES, (Vo — VB CHEMBAFAEL, H %
PEEEIE X BIEBRETH Y FEBRBE,DEBED

wE - ERESH o BHEE T T 5 RFA 38R ICHE
BRLTWA BEEICHLTODENEZFLI
79~100% & BV EFTEIERSHRE ST 5 (Table
3). MHAZEE LT A/NMNEREHFEENZNRT, 5
cm ¥ TONFEBEIITLBELHTEE, 3em LLED
HWHZEREIATRETIE R \WAS, TRFENIIEEE L <
NTWh., bROIORERTLINEFELRZVER
Thotz LhL, SAHERETLEFHILENF
A, BRECIABECILOTREY D
%, %72, 61 OEEOD & ) B IRV ES
13, SVERIEO/NES TH > T b RREIEEHIH
¢, BFED» TR THRBANTERVGENS
5.

RFA 12 & 2 fifaslikmEElx, #40°C £ Tid, i
HWIALTH O MILE R A AR VA RMEFTE S,
46°C THIRDOARTEWZEALE & 72975, HEIRIZES
5wy 50~52°C T, b¥r 4~ 65 CEEMRE
DHIfAREE (Gl HEZRD5E. 60°C 2ER 5
LR AMARENFRENS. 105°C 2B HEH
LV AEE, KIbE &7, TAREEZ SIFo2
50~100°C I2E3E, HFTL005RKL DL 5 TH
29 @b Yril-F—0OBRBEHNE
50~200 W ICBRET A LT, BEIEEIF60~94°C,
1 BOBEHIZ 2 ~505 %2 B LTBY, »2)oidsH
DEMNDHDH., LhL, XBTHILIE, FHEESE
1.7~3.5cm O/PNEOEEF L HHFE L TWB I LT,
BVREFHEELZBETVSE I ETHSH (Table 3).
R 5 CHERIC BT A REEIERR E L TR O —&
MIZER SN TWEOHCTTH 5. RIS DAE,
BHOSERRICERT 5. oM, BF KT HW
5HELDY, BUOHTIVTLVY A4 LICEET
&, BBREZTLVWETEET —F, BERICIVE
Rt B BMEBIINA =2 a—% B, D2VWTI1 7
UNTVOREENRONE, Thict b wEREE
FEEOBRIAEHL 20, FIERTOEEGL L
T, FERSONEBEEE RN & &2 580
57 WMEOEFEENL, CT LBSROBEOT
RbUMEENTVWAEY EE, MRI 1 FICk3F
BHPLERLTETWE, BRI ERETEEES
N, SHICIEESEI Y PSSR MBI VEBHICALLE
FrAsdy 1019 g pr iy RFA WA B2 BB 2 2
THA 9.

BHAARE T % TAE fEROE#RICE LTI, B
DL T AHEL L7 RG22\ %, FERIR I BT
ZOHEAWIHME SN T WA, RFA IE, BWEENK
(460~480 KHz) 2 & Y BRStOBEIRILEh B =
ERLDBRPIIEVEE LN TE S, 2OKHE,
M & BEEGREZZITRPTIREEBEOEE LR
BEHBERALDH B ZOREEWHIET 2707
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Table 3. Reports of the therapy with RFA for renal cell carcinoma
Temp.
G Abla-
" TAE Tumor Imaging Max. ( Cf tion  Gener- Compli- Local  Follow up
Author  Year ng(t)l:_;) (n) size (cm) procedures OV;’tCtl') hﬁfetM ((rinr?rf) ator cationg (n) control (%) (M)
Hematoma
¢ Dacre (5) (3-4) CT (1 onics  Hematuria 9 (6-18)
I-llematoma
ol 04 US (9 dollateral{j{)
s 1.6 _ . _ amage
Pavlovich® 2002 (24) (15-3) (cl"£)+ S 50 100 T 10-12 RITA Psoasgpa(m 79 2
kin numb-
ness (2)
7) 15 24 QT (13) _ Hematoma _
Ogan 2002 (1) (1&36) Laparo, (3) 190 15T 58 RITA g 93 49 (1-13)
Liver
RHAFMHU
29 _ 2.2 5 neumonia 5
Su® 2003 33, (-4 OT 90 10T 10-105 pr¢t g 100 9(0-23)
ematoma
(8)
Flank pain
US (22 Radi- Of Pares:
Farrel? 9003 ég) — (0.91473.6) CT ?5)) — — 1220 onics 2 (®) 100 9(1-23)
Open (8) RITA collection
(1)
M 32 26 US (2) W I8l g9 Raa @™ g
ayo- _ . _' . adi _
Smithi® 2003 (39 (1°5)  CT ﬁze) 96-164) O (3514) onics Skinmets (97 9 (1736)
oT Rad Discomfort %8
Roy- 8 _ 3 5 _ adi- 17.1
Choudhury'? 2003 (1) (1.5-5.5) US &;g 150-200 >60M 12 s Infarction  (7/8)  (10-26)
Hemor-
19 9003 3% TS () 05T 12 o Uedeny g 132
Gervai - z — onics retera. -
ervais (42) (L1-89) ¢750s (1) RITA ?ir)icture (3-42.6)
}1}4acro- )
. 11 2.3 60.4 11.8  Radi- Qematuria
Iguchi'® 2004 1 25y CT - >S60M o ! 1 93 4.8 (1-13)
guchi (15) (0.7-3.5) (20-110) (2-50) onmics b
3 Rad Hg;natoma
. 2 _ 5 _ } adi- (1 _
Zagoria'® 2004 oy (7 CT(22) BIM  6-12 T bdimo- 91 7(1-35)
thorax (1)
. 13 _ 2.5 _ B Hematoma 94 _
Velri' 2004 (13 (1575) US 10T 15-25 RITA (j (<35 cm) 14 (334)
. 10 __ 2.3 _ Radi- Hematoma 25
Lewin'® 2004 1) (10°36) MR L45A >60M 12-15 JHC o) 100 {7 6-41.7)
IV — B F—F % TAE 12 X ) FFBIARILIT % T BEELE VEFF-LET sy - LRAKIZL A

L7:#, RFA #HfTT52 L1280 1 HOEHTE
DRKEGEBHEEEBEONLZ EIFRESIN T
%) s KEREEICBVUFMBRECOESR
KEET SR EPHESR TR TAE IO
WAEBRWEIZIZIEF F=VREFTF VAR IR
3% BH, RFA EOHRICBVTIE—ED BB
v, YBRAREREMERCHTAIES F—vELY
J—VRBERERAVIEEBERMOBREIIEH S AoF
ELY, BELRBEHSATVE® bhbho

TAE 1%, %% RFA BB ICBH CT IS TERIUK & L
TELRBIENTE, ZRIOKREL 2 LEFRIDH
5., —F, CT EEWIUS 2 23 557D Il EE5E
L AR EHNHES - L OHEETHD. 2T,
bhibhid) €F F— IV OEENERELZ IRHED 1
DOEFELLTWAE, Efefk, {MHEIC RFA 2179
POV TH —EDRFIT 2 FREREICBWCin
WMAERT SN T\w5b TAE RH 2 RFA #4795 T4
EDERT VWA
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BBOWEL T 7 =y 7 OHEMIZ L ) K& 2 A8HE
BFEIHTH L. MAE, WIRMIUR, KR, #EEEK
CEBEERZ ERERBDTH A, WTFhHRE
BIIIBE CRALTTRE R 2 &A%, T bD L LTHE
BB, RERE?, SBYORESH L. BEME
BIMR S HE L EHETH 2 0EROLEIR R
29

REBZHY RFA 3, BMRME I L CERM» RS
CATR A RERBERE L 2 ) 2 5. T/, HHE
Zb7zo TIHEPITR ADOKRELRREFRTH AL, Lo
L, BSCRAVSHLDDEETH L. bubh ok
FATH, BFHEITETH 7201, Wb 5en
Riwm DO/ HEEBE (Exophytic) DEFE THo /2. —
7, REHEARRCH - 0N AFEERES L ikl
BWKEOEE, MBLIUAFTEHETH-TLE
BOHMBEIGEE LEBE Ch o7z, 4, BINHE
DEER O PIEBEFHOTLEPLELEZ SN

% 2

BMRLE 4 B, 7REHICK LT RFA EEZTo
7z, FEBNZ & o TIHMRERER S D REF 2 BFTHIHE AT 88
THhH 5%, £ORGICHE L TIEEICRE S 2 LED
bhrEZLNT
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