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Needle-Tract Seeding

As you may know, an abstract was recently presented at the Radiological Society of
North America’s annual meeting on 27" November 2016. Entitled “Increased Risk of
Needle Tract Seeding after Irreversible Electroporation (IRE) of Malignant Liver
Tumors,” the authors presented findings which demonstrated a needle tract seeding

rate of 27% (11 of 43 treated lesions) in patients who underwent IRE.
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As these were the first documented cases of needle tract seeding associated with IRE
despite significant clinical experience in other centers, an AngioDynamics medical
science liaison (MSL) was asked to follow-up with the authors. Based on their
responses, we determined there were three factors which could have led to these
aberrant results.

1. The group used variable pulse protocols between the cases.

The authors reported that in one patient, an initial round of 20 test pulses were
given, followed by 70 treatment pulses. A second patient was administered 10
test pulses and then 60 treatment pulses and a third received two rounds of 10
test pulses followed by 50 treatment pulses. A fourth patient was given a
regimen of 10 test pulses and then three rounds of 30 treatment pulses. The
remaining patients were administered only 70 test pulses with no antecedent
test pulses.

These various protocols are not in keeping with those recommended by
AngioDynamics for ablation using the NanoKnife. It is recommended that 20
test pulses are delivered followed by 70-90 treatment pulses. Depending on the
feedback from the generator, a second round of treatment pluses may be

administered in order to reach a designated amperage.
2. In 11 cases, NanoKnife probes were repositioned.

NanoKnife probes are intended to be single-use only and should not be
repositioned once inserted. While it cannot be proven definitively at this time,
it is plausible that the movement of the probes in 11 cases contributed to the

11 observed cases of seeding.

3. The authors could not identify who had trained them in operating the

NanoKnife.
Considering the cited learning-curve associated with effective IRE implementation' as
well as the high-level technique and operator awareness required, the large number of

needle tract seeding events reported in this abstract appear to be outliers and the
result of poor operator technique.
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0. i Martin, R.C.G. Irreversible Electroporation: a Novel Option for Treatment of Hepatic
Metastases. Curr Colorectal Cancer Rep (2013) 9: 191.
doi:10.1007/s11888-013-0166-5.
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2007 £ IZ Rubinsky 512 & Y RISH THEEICx 3 46 IREDI|MEMN T EShTLVS [14],
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AEPOEZFDOHBOBRBRHEEZERL. BEITLINEITEEFZERADLHI LY
(H—LGHHEEENAGEON TS, FABICEVLTHLMIR. BE. BIARKICES
FREET. KELPODHEHIROT CGEC THESEHME (heat sink effect)

< MEICHEE T SR ETH—GHMREN T oA TS [15], T2 DIF#
IRNDEEZMEFMICERERT 5 L. IREZRRHICIZFFFRIRIER A D FEE TH
Sf=H., BEDRREIL 50%UTTHo1=, HBFHICIIFEEDORRIT/NER
fREEDZEOREMRIECEIIBES KR L RO S ~mIZk 5%k
ThHY. BMBAICETHEREIHELTL S, FEERkOLBNABREHICEENTIS
BIXFRAIREENE L DAREMNES <G HH., BEMICEHEL TSN
EZZbN5[16], IREZDMBEBIEEILEEISELHATHY . 2 BERICITEERF
[SHEDFBICEEL TS, E MZKBEEIEL Cheng 5AHEL TS [17],

HRITFBENFESINTWLSHCZFETHEETHDH, &t 6 FEEHID HCC[HRK
FEDOPRRE : 22mm (range, 6-26mm) ]IZxtL IRE #4T7-o71=, ER. HWHIFOR
EARE 6 ST S EEIITERICERENFEONTE Y., 1 5D 5% LU TDHEE
[C—#B viable LM ZEZRH TS, —FAABEOEE RN TV, L
&Y. IRE THEHUIAEBRZTAIL, FFHBIIERTIEEZONDS, LMD IGR
[k DAMBEEZ(TH =, RFA TIXAERRH# L, MEDEE THEYIZARE
T2 ENAIBETH S, IRENRFA K Y L EAMBEMNZVNERELT,. 55
ARSI ERM IRE DA FLAIERXEETELLD, £ 5—DDEREL
T IREDAEBHZIEDS IHNETFLND, B RFA X 1 KOEBERE ZEHERE
IRBRLAET S, NELESDSEEEODLIZERT HH., LLBEHKXEL
EEDISEESNICEREMAND T TAHAET 5, —AH. IREDIGEEBEOKE
SITIE LT 2~6 AN EBEH ZEZEAE GV LILRICRIAT LIRENHY . &)
WERBEBNREBRDIOICIE, EBEHES LEAELGRY FTICERET 2LEN
Hbd, COEMIHABRICERT HRIEEMLAH D, RAE. Bt D IRE SHAHFH
FEDIETHY. TNNMERTREL BNITERFRBSE S 2HEEELH S,

IRE DERE£ICEALTIX., BHOKRETIX Grade3 ULDEELEETER%
2/19(10. 5%) 12328 1=, 1 BILERISLINSDHMTH D, BE IRE DZEFERH
SOHIMITEHS DFBETCTHRIEMT 3, ZOBESIEMET RFA 125
HimOBEEZZE LTz, IREIXRFA LELG Y FIRET SRICEERE L ALV
H.RFAKYEHEZD LS GHHEIONEWAEEEAH D, SO LM B HRTIE, IRE
BEOKRIZIE RFA EBLEHRTHESIZLTWNS, FEFRICEAEL-BRE
& LT, Distelmaier 51& IRE RICEEICFERBIRICHANRBEZEL-EMREL
T3 [18], R HCC FEHITIX IRE % DBA S A AIBIEEF DRERIL AT LVAS,

SERIBIPDELGEHELERAD, BEZETLLIEEHOIT LA EILEGBMERF
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[ #5541
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Table 1

Baseline Characteristics of 19 Patients with 22 HCCs Treated with IRE

Parameter Total Group 1 Group 2 P value
Patients
No. of patients 19 10 9 n.s
Age 71 (61-81) 73.5 (63-81) 66.0 (61-78) n.s
Gender (Male/Female) 7112 3/7 4/5 n.s
HCC Etiology n.s

Hepatitis C virus 1 6 5

Hepatitis B virus 4 1 3

Alcohol 2 1 1

NASH 2 2 0
Platelet count, x10*/pL 9.4 (5.7-18.5) 8.7 (5.7-18.5) 9.5 (7.1-18.2) n.s
Albumin, g/dL 4.1 (3-4.8) 4.05 (3.2-4.5) 4.2 (3-4.8) n.s
Total bilirubin, mg/dL 0.69 (0.34-1.28) 0.9 (0.34-1.28) 0.61 (0.37-0.79) n.s
Prothrombin activity (INR) 1.01 (0.95-1.13) 1.055 (0.98-1.13) 1.01 (0.95-1.12)) n.s
AFP, ng/dL 11.9 (1.9-13078) 11.65 (1.9-109) 19.8 (3.6-13078)) n.s
AFP-L3 0.9 (0.5-66.4) 2.25 (0.5-66.4) 0.5 (0.5-59.6) n.s
PIVKA2 26 (14-579) 27.5 (15-314) 20 (14-579) n.s
Child-Pugh class (A/B) 19/0 10/0 9/0 n.s
No. of Nodules (range) 22 (1-2) 10 12 n.s
Tumor size (mm) 17.5 (7-27) 18.5 (7-27) 16.5 (10-26) n.s
Tumor multiplicity, multiple/solitary 3/16 n/a n/a n/a
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Figure 2
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Figure 3
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1. TE 6 BEEEEFNBEENRICHB T HMEEZRCHNDIBRFEICIKT
5E%Z1] ®5. 1220V T, AngioDynamics #HIZFESR L 1= IRE OBE#HKE &
F. X E L THEBEINEZENTL L 5D, £, EHEEBERNORRE
(FTHARBEHESNTVWET N ZOREHEOCEDEICOVNTIEED &L S ICFHES
NTWEDTL &S,

(EES)
BERCERAICHYNES ZSNET, TIEISEY Lz IRE OBEMET
FmX & LTHERBEINZT—2 TIEQ < AngioDynamics #AMEIE L T3,
IRE DEBHDFEARENSEIY B LIAREHERDLEST, WWELT,
AngioDynamics ¥t IRE DL 2 EBNMEIE BEEFTHR I ERBXE D
EICFFHBLTWND D EEZON, RADRHBLEFEFRFLEDLNET,
DF Y., FFEEICH LBRANN DO BREEOHIBEELEVNSZETT,

EEZEEICEALTTEN. RED KA YN LDEHROHBEIZ (20 FEH D
“"‘ﬁﬁiﬁ%@jlﬁﬁ 8 SR) AERIIEXRICFRRE~NDROEELZE-LE
DERENHY ., TOEZLXIZDE AngioDynamics #t& LTHRET L. F D
%’E%ﬁib’(b\iﬁ‘o UTICHESINEREABREZUTICERHLES., %
DiEHRIE. SEOBEORREIMEDODELZVWFENRRTHD LD &
T9,

Needle-Tract Seeding

As you may know, an abstract was recently presented at the Radiological Society of
North America’s annual meeting on 27" November 2016. Entitled “Increased Risk of
Needle Tract Seeding after Irreversible Electroporation (IRE) of Malignant Liver
Tumors,” the authors presented findings which demonstrated a needle tract seeding

rate of 27% (11 of 43 treated lesions) in patients who underwent IRE.

1/3
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As these were the first documented cases of needle tract seeding associated with IRE
despite significant clinical experience in other centers, an AngioDynamics medical
science liaison (MSL) was asked to follow-up with the authors. Based on their
responses, we determined there were three factors which could have led to these
aberrant results.

1. The group used variable pulse protocols between the cases.

The authors reported that in one patient, an initial round of 20 test pulses were
given, followed by 70 treatment pulses. A second patient was administered 10
test pulses and then 60 treatment pulses and a third received two rounds of 10
test pulses followed by 50 treatment pulses. A fourth patient was given a
regimen of 10 test pulses and then three rounds of 30 treatment pulses. The
remaining patients were administered only 70 test pulses with no antecedent
test pulses.

These various protocols are not in keeping with those recommended by
AngioDynamics for ablation using the NanoKnife. It is recommended that 20
test pulses are delivered followed by 70-90 treatment pulses. Depending on the
feedback from the generator, a second round of treatment pluses may be

administered in order to reach a designated amperage.
2. In 11 cases, NanoKnife probes were repositioned.

NanoKnife probes are intended to be single-use only and should not be
repositioned once inserted. While it cannot be proven definitively at this time,
it is plausible that the movement of the probes in 11 cases contributed to the

11 observed cases of seeding.

3. The authors could not identify who had trained them in operating the

NanoKnife.
Considering the cited learning-curve associated with effective IRE implementation' as
well as the high-level technique and operator awareness required, the large number of

needle tract seeding events reported in this abstract appear to be outliers and the
result of poor operator technique.

2/3
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0. i Martin, R.C.G. Irreversible Electroporation: a Novel Option for Treatment of Hepatic
Metastases. Curr Colorectal Cancer Rep (2013) 9: 191.
doi:10.1007/s11888-013-0166-5.
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1. RPTITHN= 5 HOKE (Jon J Radiol (2015) 33:424-432 ) Tlx. &
HEOT7+0—7 v TEBMA (The median follow-up period in these
patients was 244 + b5 (range 170-310) days.) (Z5fl& 1 HlCHARAESR
NROLNTVET, CORBRTIEZ L ZHLEDEDHE L E DR R T
SNBDETEICHE>TWEDOTL LI M, £, TOROFE (B (22
WTHZTLESL,

(EES)
BEEGCHEBOHUNESTIVET, £TIEARBTITHONELADORET
IO CORBROELBEHNIE IRE BEOLREMHDFTMTHY . BUMMEDFE
MIZBAL TIEEDEZAPREREEFZTTEBYEFEATLE, $H0R
S EHMBARRAB THOEERELTEY T,

IR IZHEAD 5 FEFI D REEDFEBICOESRBRAFORWVBIZEH LT

BAET 60 mAL %t HOV 514,

fF S4 @ 20 mm Kd HCC (Zxf L 2014 £ 2 A 13 BIZ IRE figfT, 2016 £ 1 A
20 HICHCC mBATEREFRNBREE L. IV RENEERFA B LT
FEikibrE R E A (TACE) 7> T\ %, ERETFHERHIZ 2017 F 108 8
B (&%),

BE2 70w, ik, HOV BS54,

FF S8 @ 23 mm K HCC (=3 L 2014 4 3 A 13 BIZ IRE fefT, 2014 F 9 A
29 BISHFABRZEIZL, RFA 21T, AL GRABREERH T, &
REFRRBE 200749228 (7).

BE3 60 mAL. Bk, HBV B4,
FFS6 @ 12 mm KD HCC [=xf L 2014 &£ 4 A 17 BIZ IRE JE17, £ DRBATH
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REFUVFABREEBHZ VN ZREREFEZB X 201749 F 29 B(EH),

BE 460w, Bt HBVISMK.
FFS7 @ 10 mm KD HCC (=% L 2014 &£ 5 H 22 BIZ IRE fEf7, £ DRBATH
REELVIFRBRERBOL V. RRAEFHERBE X 2017 £ 9 H 20 B(EHF),

BED 60w, B, HCOV G,

fF S6 @ 10 mm KM HCC (HFFERARICEET ) &FF ST D 17mm XD HCC (=t
L 201447 A 3 BIZ IRE 1T, /A&7 HED EB-MRI T S1 0ESERGF%
R, D&, ST OEFICX L TIEEMNBREEEERET. TORFNICE
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ARIZCRABICHBENELCG>TWVEY, COERELT, ULFOZ ENE
DERELTEAONETT | COMBIE. KEILA ELKREZONROTF—
LT oTVWET, IREDFEE LTHETSLIURETD 2EEDHET
BENSNATVWET, TOREEMNIZS, 6, 12MhAEROTLEENERERET
LTWET A, BETTIE 100% 100% 80%THBDIZxL. BETTIX
96. 4%, 92. 7% 50. 7%EMAMAEZEBENEDOD, BASHIZRE T THE
METT2BRENATENET, FAEHZDHEHRIC IRE OFHERZICIT-
EREAHY FTITHA, HOD IRE ZIFEAENMTHRETTHRITLTLND
£5TLE, F0OEH, RN IRE CERALTVRVONAZDRREEE
ABNET, LWELT, CORIXEAREMOEDETMOBRE T 5D
FZYTRWNEEZALONET,

FERERT — 2 TIHIEAL OFMIEE 23 5 DR TIL (“20 FEH DA
g “SR) (FHigEoRKESREOTRRME:1.8cm: range 0. 7-2. 7 cm),
6, 12NMABDELEEDENEFNEFHN 0% 80%TL =,

H-T, UEKVUERT Z L, FMIZEIZET S IREDI1I2MAFAEOTEESE
DHRF T0% M D 80%EEZONFTFT, UEXYARHETHNT WS EE 12
NABRDHFE I0NIETEZETHEIEEALNET,

HEENAIN THNIEXEERNERLAH D2 NEE L TTT A, LT Yk

ERMEERTHLMAREBANEINDBELEREVE T . MWE LTHEIETH 70%
DHEAFEANRELEZTWNET,
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2. HEBROBIEEEZDNT

AEMCEL TIE EXANGLE2ECHENEN TR LG £ £, 22 A% (TACE)
DENEINTWBREEENH D IZE 5T, 4b ER, mEFE THEREST
KLTHLHTEENSZETRULDOD, HIAELWEZAEERbNE
ERS
Z T, ZeHICFZIPUEEEFTZFHFMEICHT 2B IPILEOREEDTTE
mE, BABREPCTHILEEZREATIHEBRT A VICHHIZEERITLTCES
W COEIBTHA VORETNARIGETHNIE, ZDEBICDODWNTIFHRAL
=30y,

(EE=Y
REEERCRRDYNESTSTNET, UTDL S ICXLEIZFELHHLE
EREFREHFEICHTIEDPLEOEEEZEDE LI

B0 10 EHIOBEANKT L 12 55 OEBERE T SHERIT £,
10 SEBIIZ 85 1+ 3 3a M 12 5812613 2 FEIB O EE DT 2% (R)
REHHT 5, T DERRENO%UTOBE, T DRORHBRE RIS 5,

CDRMIE, TACE DEE 12 MAED CREIEIXE LN 0% THY, Thzi
TREZ5EIZIE IREDERDEMNTACE EERZLWEEZONDZHTT,
5T, &AD 10 FEFICTHENT, RBRERTEEG 2.3) TERINDE
BLREEERORBEN 0N EBADBHEICIEZTOROABRESFILET B,
CDRMIE, RABROXNRE K UFFEEN BRI LI Niessen 5 8 & U Sutter
SNRBOEELRAHEERNEFNFNIT WH LUDL 2%THZZ &1L D,

FEROEFIZHEN, RO 10EFDEBERTHREYARBOFREEKEH
WrgdoselELE, CDED, ABREHYRN 1| EERESND =0,
FNICHEVNESIIEZ SEMrD 4 FICERLEFLE, &bI2, EEEE LY
B ICFHE S 2 BT, RO 10 EFIEFEREROHTOHEEEITO
CIZERELELE,

3. MY E=R Y VITEBRIZTDONT

MIE=—RIVITEREROBREZEN. ZERZEHTELT | EEKEDHE
LBROEMOHFNDES>TVET, COFRHTREHRELCLLEEZIBETE
BODTIEEWHNEBEINET, BREBRIILTIEEL,
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(EIE)
REEBELRIHRBEOHYNES ZSNET,
MIE=-RY)VIJERERIZ, FTEErERERIEHFESERREREL VX
—RTHIEANKBREEMAIECWELEEELE,

4. AEHSPXEFIZDONT

FEREMBAXEICIE TCORBRTIEFMIZESZE D ER 6 #E&7 12t L IREAE
ETVWELELPERELEEERE 1 flEROT. 6EEHH1HIZEMERER
HELEITTHYBEIRSIVEEODIAREEIBRFTLE ] EDERAHY £
¥, LHL, MGEEZCFRIEREE~DEBZTRINE SEQOBEMEE.
BE 1 IRFTBRBLUFRNER. BF2XHFABR. BELIXAERT7BRIC
EERENMERSINBEIEEENEBITINTHE Y, BREEMEICKMR L ZEHR
EIFEARTVWERDLNET,

T, HRTEETHOEERBENAHDLEMNTNEIEDD, ZDBEER
BERITXRIEIFEELBEVWAE, COREBRBAXEN SIEEEPIZ, KEMD
ROTATREOHEYYER>DTRROENTWSIHEEZITES, ERHFEIEIC
X HEFCSINE L, ARRICEXRIIFIRBE~DEOEELZE-LE
EWSHELIHDIEBE, ABEMORAT 4 THEEHILETHBALEZLET, B
BREBIRNTLEZET, BUBRABRICTBELESL,

(EE=Y
REEELGCHEBOHYNES TSVWET, ERICHEBSIATOVFEFT LI,
AEMDOFR AT« TEELBHAZTICEDD LI ITBENEZLE L,

K E
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25 66 R EERIMBENRICE TS
FUMESEICIANDIREFEICHT HEE 2

i YIRS LU T O A RRERRS LBt igE 8T S
A ERFAERAR

201841 A 26 B
g - R%& : RREXHIEHRRE - #XBE&

5. 2. HBROFPLEREE] X RETHEOHCEDNTHE Y., Mt EE
ELTEARABYITY, COLKSBHETIE, EHEEE/ERAXKEBOLR /T
REFEIHIMEEZBEA DN AREEBEELGELZAVTHULERAZRET
5OMN—MREITY, B/I0LUT BIR) LU 3/10LL (M) £S5
IERBIDRI L, FHETRIZ BBARREREEEERBLT) EDLSICEHES
NEZONZODVWTHEHLAFBENET,

(EE=Y
REEELGCHEBESHHYMNES TSVFET,
PUTRIZSRENELEY,

FIIE. BEICBETORUEREETIA, HEEE/TI0UTEEHTHEYELE
A, BATHEZRLEESA, BMEOHREREERL, £5DLESLEAN
FWEnfEmezY, 4/10 BR) LDFIEEEICEEE LT L,

IR, ZOMEHFRBRMICEE LR LFT

1. BYEICETBHRABRPILEIZDONT
Z=h#Ep 12 LT Beta(0.5,0.5) L EISHMERMOMERETHEE. 1054 4
BOEPIERINEEZTDERITERT IZRT,
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Posterior distribution

Density

T T T T

T T
0.0 0.2 0.4 0.6 0.8 1.0
Response rate

M1 =RpOFERDSM

ZDEE P >05THD (EHERMN0.bEBZ D) HERIE 26.5%, p.>0.7TH
% (EYEN0.TEHBZD) EEF23%UTHD, 2FY. 10FF4HLTOE
HABIRINZHRT, BRBEAENBITHD LFEZITL,

T, LROT—ADNBRINEEFHMNSTEREBREZME LT D L. 45 4l
NERINHERTp, > 05THIHERMN DI LETHIEXRE 11.2%9TH 5,
TS, RICEABEMRGET DL LTH, ABABRIAUTH D LEMEIND

ATREME XK LY,
LED2AEY T4/10UR (IR EBRETDHEEHZYUTHDIEEZ D,

2. TEMIZEYT 2P IEIZDONNT
BEZEZOHRERp, ([ LT Beta(0.5,0.5) L EIBFREFAOMERET 5 &

E.10BIR 3B THEEZRIBRINEZLEDERNMEN 2 2R,

Posterior distribution

Density

T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
Incidence rate
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M2 BEFROREERp,DEERDH

CDEE P, >015THDB(REEMN0. 1522 5)HEXRIE 0. 1%, p, > 0.05TH
B (FREREMN0.00 B2 D) HERE.6%THD, 0.15, 0.05 [FEEEHET
DRARESECHTELEZBETHDI, COZEnD, 10FF3IFLUENEE
EZHNBERINEEAT, RBRABRNRETHDI EEFEZIZCVNENZ D,

T, LROT—AVBRBEINEEHGESTHRBREME LT DL 45 4
NERINEFKRTp, >015THDHEERN Bl ETHDHEERIEL 72 3%,
Do > 0.05TH HHEEMN DI, ETHDHHERIL 8. 6% TH D, TD=H, RIZHER
BT oL LTH, RBAEBENLLTHD LHB SN D ATBEMEIFIEL,
PlEd2m&y, 13/10 Lt (M)l ERETDLIEFHLATHDIEER
%,

O, SEIOEMBEICEHY FHATLED, HETFHERICEALYA T
—REBELNHY T, FELRKREZSRVNEZETDEENTT,

Thé, ARROMABTEEE R RAXEZEYRAOETNE—KLELTTE
CRRREFEREZFREZTHERED B FR PR B OREBEALLEICH I

HOTWEEFSZEIZRYFLEDT, BELTVWEY,
K E
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(F 1] TOIRE L VS OF K AaRRS T H A EMREICHT 2 FATEES
FIEAR] ORFEEREESF (HFESHELYHRM)

1. EREEEEERIKES
« RREMARZE

2. I HEEES
AN

3. FiERIEERKE
AN
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(i 2] TOIRE L VS OF K AaRRS T HAEMIREICHT S FATEES
FIEARI OBFSNDBEINE. ER VSR (BFEHL YRR

3. BN BINE, REERURIE

BEE : FF#BisE (BL, 3 @BIUT, 3 cm A, TIZIFEERE 5 enldRBEBFEDIEZRHE Child-Pugh
score 9 RIMT (class A & B) DFF¥BERIFZBIZ U, AR E S Y AR E (radio frequency
ablation, RFA) O@EMERSRRNEDET D)

EE - R ¢ LEBMVEICRIT DEBPAHIEHEEDE L

RO EK[EFLE (rreversible Electroporation: IRE) (&, #E#BiCT /U1 XDINFLZEREITDCE
CRDPINE—YREFEUVBEBBEIDCENTRETHD, RUERZBOIBABELEE UTEES
NncTud, 2014 & 2 AR, KETK 2,500 B, BINTHK 1,000 B, PIPAEPZPTE, &
B, &8, Z—A3SUPTH 100 fIDiEENHD. RFTIE, RREXKFEICHNT 2014 F 2
BICH#BIEEE CXT U TITONITERINDRIDDER TH D, CODERISL, BEENEBRERRMAZ =
(X192 IRE OBMMEELZEMDFHE] & UT IRE BEMINNIZEEDTHD, CORERTISL, AT
fiREE 5 fEHI 6 MBEAICXT U IRE Z17 o IEN'EEREEERIT 1 BIERH T, 6 #Bend 1 BICSR
BRZERODICDH CHDBENREBIVEBBEDBEEEIRIFCThH oI,

IRE DEADEHIL, BEFOMBIBESERE USN SMREERHSEICENTRETHICETHO,
COHWHE, ME, BEFOMICK UMESSIEHBIE N\ DEE(IHRERDER ablation JEE ELL/NBD TN
=<, MRICKDBEHR (heat sink effect) DEEZRITISVNZY, SIAREOEZE (RFA D
PBREERSNTUND, 2T, IREIERE RFA DBEMESSENHFADERSAREDIBEICOEET
DIFHIRIEIC U CEBRMRHAN DRZEEEZ SN TN D,

CDXD’E RFA DBMERSISVFBIREDSEEEE UT, ORI, QFSIIKMEFERES
(TACE) , OREHREENZEITONDD, FHEEICH DI HMEEDIET, Stv CEIOFHSBM 1 67.7 % ;
Lt 709 ), ADL DIET, SHIEICKD, EEROUBRUREMIL 20~30%EEESNHD, A
UROBRBICHITIMNDBS IO HMCTHD. RE, HFUFRAMBHESSENZDRDRIERICIE
TACE DALITHN TSN, —#B0IC TACE DBFAFIEIRESAFEIFRY RFA ELENTELS, EOIR
BIERHTINR TH D, MEHREERSEDHICTONTNDIEDD, TEFT Y AUNILDOBNRSITS
<, TORBRKIERBES IR > TR,

CORIPIRRZEEH, LIFFAEE RFA RNEES M HIEICXT T D IRE BEDBMME LMD
ficnniE, COXRIEBBICKT U TCELERREZTLCO USDTRUEDDD, HRNEERICE+D
WA DDEEABND, TTTHRIL, tIEFAEE RFA REESHISHETEICXTT D IRE DRIEINS &1
ST DCHDBBHVSERR T —YERZENE UICEEI B RARGNERE518 LI,
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(A 3] TUIRE L VS OF K ARRS T H A EAMIREICHT 2 FATEES
BRIIEAR] OBBREOERELERVEESE (HFESHEEL YR

5. BEREDBREEROEEDE
MTOEREEZINTHIC ULFAEREDONTNICEZIS URN\REZSHESEEL T D 18
EARNRY, BRERBIUREIE R 30 BIURDRBRERL D,

5—1., BREE UTOEEINTCEBZIEDZEZERETD

1) 20 M EDEL

2) BIEFEBIFICIFERARBICAHABIRB EESR SN T\ DES

3) IS /EE (BER I mMUTIHDEEEHR SEMUAR, ZFEEERDS U NER) &miCT
fFiffREEsE

4) R R KU RFAPHRNEBLREE

5) ABBEDBERNIZND, FIEENDHDHESIFEENOREEXT 4 BEMU EDOH-EE
BT\ DEB

O) AFHEEN Child-Pugh score O mIMRNICDEESNDES

7) £8JRR8 (ECOG performance status) H'O~2 THIDES

8) URICTHI X2l (B8E, AT, B #EEN+DRFSNT\DES

BMmEkER 1 2,000 /mm2ULE, DD 10,000 /mm3IUF
MVREX : 50,000 /mm3 U Lk

NEJOEY :80¢g/dLME

maE®KEJILE VB ;20 mg/dL IR

eGFR & 45 ml/min/1.73m* M E

O ERBOEHD 20 MU LDFSE
10 FEBRSNICONWTEEARAADSEAREICIDERDIEOSNTNDESE

*1)  FFUIRDOTUSDHBICIE, ABTHERASNTNDIERAEEZRD ((YX 10 S8R,
COEEIEK, MBEHREJILEY, ICG15 DEHEENSIFUIFROEN « BB, =5ICIEED
BREFSEEZIARLTCND, COBREEEIC, HRIBHEERDBILSEARE, MEHRRE, B
EEBSNRIENRZE L, UIRARBECHBMISNEZIES., B0, BRENMDHINEZIHZEEESEEICKDRTE
9D, IZIE L, HIBFICIENDEMIIMTNDEHZTBIC T EDICIRD CBILssARESITIEEPIE,
EHERIEIMEHRZIEPIE, BILSSARELIBAITFIBENRNZESEREEEEDEREZS
EE)N

*2) BBV VB DUNIPIIR 2 RORICET D, BEICEITD, BILtELESE UILKRE
EZDIEBHT RFA REECHIMISNDIBEIZRIECE—NIBEIDHEE., CC T “BID” L3
BNE FECOBISMEDEREEN' 5 mm MNEREEFRT D, TORIS., FHERZEELICEE T DICE
ERIETE S5 mm D safety margin BN EDHEICEKD, CNMNDHZETE, HERIBIER
5H'5E LU RFA REECHIM UIZIBE, COHBISFHERIEHMRDBEILessARIE, BEHERIE,

SBIESNAREE THE URTET D, B0, BEMDHIMNCHBEEEEICIORET D, 2L,

HIBTICIED DEMIIMUTDER ZBIL T EDICIRD CEILSNRESIFEEPIE, HNEHRREIL
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MEHRZMSZPIE, BILENARIERBARFIEENARZESERERESEDESZEI D).

5—2. [FAEE  LTFTDONIFNCHITDEDIFNT D

1) GEItNERRE (FEMHEERR) FLEIERBEN 5 FURNDEGHEREEEITDES
212U, BRmEEICKDEEmEHRMIND carcinoma insitu (ERRAR) FIEITHEREEH
DIRZISEENMEDERIBICSHZN,

2) BiRE1 6 7 BURIC, IMNHBRE, ALERIME, INE, BEZERITDIAEIREZHSNTZE
=

3) BRNICEZERERFBIERTERNES

4) R=ZAX=HN—MMEASNTNDES

5) 3— RPUIF—FZEIBHEEIET (eGFR 45ml/min/1.73m? A RI), DS HhDIEH
DI, EF CT ZET CESRES

6) FBIPRATTIIBEBEREESH LU THD, KERKRABROERNSRE EHIMSNDES
DIR’E$&"7’(EMIR’E®7§E'I‘$®B7)5$%

D, BHEEMNERICIRBEL KB UIZES
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(A 4] TUIRE L VS OF K ARRS T HAEMIREICHT 2 FATEESR
FEAR] OAMWERVREMOFTE (RFESHEEL YRR

7—1. BUEROZEMO
7—1—1. BEDOFHE
7T—1—1—1. FEHHEB
A% 12 DBICHIT DI HbiREDTER=M(CR
BB modified RECIST ©! Z1\2. 51 =X v D CT O#RIE TES SN DB % viable tumor
ELUTCHHET D, IREBEZTORHBEICEELT, #BEICEIC modified RECIST [CEDUT CR &5
ECESH
7—1—1—2. BIRFHBIES
(1) 245~ (Overall survival)
S EFHEIEERRABEEN ST TOBREET D, BRREDIUMHEEEANRY ~ETD, £F76 « £iF
REAKIE, FENERINCRRES> THHUNET S,
(2) EBRRAEEH™E (Recurrence-free survival)
HERRTFHEG, HRSEONOERERI TORECIT D, BE, BRBRESIUHBEEONTNHLE
SEERRIBULCEDEANY FET D, ENUANDERIFEBREEFHERSNCRERERBZTS
BN g3,
(3) BE15, 25, 3 FXTHAE
MBPIVTIVE, #MEJILEVE, ALT B, 70 ROYEVER, Chid-Pugh D%ICXKD, FFHEE
BT D, 2L, ZNMREIICER ULERICDNTIE, HILZ0,
(4) BREDN
POBREBEDIIIOEEZIRT D, o, DF, IKERE, BEERE BPRBRECDONTHET D,
(5) BREDITIEE
BRCZEUE CT RIZEROMBZILITIVE, HEUIILEVE, ALT & 70 ~O>E Vs, Child-
Pugh D#8ICK D, BRIFOITMEEZHT D, 2EL, BEBREFICIIEBREDI T UIZERIIC
DUNTIFHEHE LIRU .
(6) EEREEERHIREK
823 CERUCEERRBESRDREZAINY FETD,
T7—1—2. MO
T7T—1—2—1. HXIREEER
ARRICHITBDIHOXTRBEEBRIMUTOERDTHD, ZEL, REBODRERILIFFL,
DEERBESHR . ABREEMIEME~HIREEER 30 BURICKIRLUZEETEERRB23 RO
55, MEREECOBEENSESNINED,
QIFBERBEER | MREBERBUE~REREER 30 BMRICKRRUZDCHZE URNWETDOEES
ZNOH, AREBEEDEENSESNZNED,
T7T—1—2—2, BEEB
BUEMSEHIREEERDORIRODEEEZRET D, UTNDEBZEREL, NILTRIVEHFRSESIC
AT D,
DEERTBESR

75




Ex8 (RAICUTCEZWR), RIFH, BRE (8%, FEH), NWEDBHE, BE (BE, 1FE, 8F),
38 CBX, 8F, A%, BltZz8HRLrch), H3ReBECEORRER BEEDhD, TSARBEDD, BZ
S5<EEERL, BEERL) BKIUZDHEESB
QIFEEIEETER !
E2E (RAICUTEMEB), ®IEB, CTCAE grade, 8 CBX, &, A2, BItZBRLICH),
AREECORRER BEDHD, TSABEEDD, RZHEERL, BERL) SKUZDHEER
7T—1—2—3. EEREESR
MTRONTNDICEKHETIRESIIERBEEESERETD.

(1) BEFLEIFFTICDRDDHBZEN

(2) BEDOLHICEEMENDARXIIARBEDERNNE E/RDED

(3) BEFLEEEICDOBRDDRZN

(4) 1~BICEUTEE

(5) BERICRITDIHXREDERBEIICIIER

T—1—2—4. E2E

(1) EE  ENE CHEMURREE D DNEEREEICZIESRSRNED

(2) EE  NBRMETHDINRBRMFGUEREZELHDNEEELECKEESZDIED

(3) EE | iR AYESIEE (HERBDBUBICKDPILFFFS) HDNEBEEETEARTREICT
dDED

T7T—1—2—5. IIEBRESER
SEREEER (823) CHBULBNETDESTSERET D, IFEELRESSROMDICIE EEERH
BABEE v4 0 BAEER JCOG Hr (Common Terminology Criteria for Adverse Events (CTCAE)
Version 40) MBARFER] (CTCAE v4.0-JCOG) (WX 7 SR ZRNVTZNZNEERNBICRED
WEDIC grading 9 3.

7T—1—2—6. 8
EPIFRSEICIIHEBZTAL, TRERRD MEK] ETRBZEWT D,

(1) BX EROBERLULZIES

(2) 8 - DR LIZIES

(3) RE FERDAEDIZE

(4) Bt FERORIELIZIES

(5) &8

T—1—2—7. SREEEDOARBROEE

MTRDBRZEEIC, SREEICIDEEZRNSITRCSINLESZONDIESENTEEDBEIC DU
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