MRS SRS 45134%  August 2022, pp. 145-151

g (2089 % JENAT & IVR
F R B R
WK R ZE R DS B P O 7

B

F*—17— F Jilifg (lung cancer), { ¥ % =23 3F)VF %1 — (interventional radiology), JEIME S

(non-vascular)

Non-vascular interventional radiology for lung cancer

Takao Hiraki

Department of Radiology, Faculty of Medicine, Dentistry and Pharmaceutical Sciences, Okayama University

(& U & IC

W LK SR B O R T, Bl L 23 3 % JEIMAE R
@ interventional radiology (IVR) % < X 1) FEfR A
\2ToCT& 7. HTH CT 74 FTETHEIZEZHIA
L THT ) B WIR AR & T 2 A BB (RFA) 12
BWTIE, AL HEHOME L F R 5. KT,
] LUK 22 BE A R CAT - T BBl IR 35 CT
A FTOMiAME RFA OFHOER LR %
I 5.

CT i1 FTERBIAER

i OMIRF R R & LTid, SUESEHEE AW
TAT 9 #MESE SR E CT & F\VTIT ) R R 1 A A
Wb, MEIZZ—RE—ED D570, FEFR TIRERE
SRR N 7 5 (TS AR D /M4 7 &) 12 CT
A RTHERDPATINGE Z e S, &b, ik
B W O A 7% 53, FEDFEFLERICHBT 2
BIAFAROBRIZBWTOREFHTH 5.

202245 A27H s

T700-8558 [T X EEHIT 2-5-1
G 0 086-235-7313 FAX : 086-235-7316
E-mail : hiraki-t@cc.okayama-u.ac.jp

1. ¥ ¥

CT 4 TR AR BISH LA <, A E
IMEBNIFG T 525, B O&EE R W InEm, F
B2 BUED 2SR 20\ 13 & O B B O IFIR R RERE £,
FRHEE 72 & TR OLEPR TR Wi a I #EIns & L
TWa,

FHOFFEIZEHLTE, 9077 Ly RICTE
%32 Ch, Mo CT Wifg 2SR LT, 4AME o
BNORNAFERE R BEEAL 2 T 5. FIARERKI,
R\ IREHEECELIE T X AR A IEAR L 478, 3
R 52 %2 il P O BB A W IS R SR i S D 2L T &
BLITHET B L HICEE T 5. F 70385 CT A T S
TV B IGE LI EIIR NIRENIR 7 & i EE DBk O
FETOMERL, FHOBIZIZZEN 2 2 X ) 10
5.

AR, i IEIRE TR X SIS TH -
728, ARy T4 v == FvE vz a7 ARk
WX BHBZ I ERTH L. Frid207 -2 (G) 2
THFRIXNVZ—= RV AT L EFH L a7 EMELT
o TWh. TUDIZ1I9G EAF ZHEITH AL, K
(B ASTOHIZ20G A st 2 45 A L TR D b Al %
TINS5, 2OV AT AOFEIE, —EOEAS O]
AT X DATETH Y K L CTEMENT X 2 RIS
TELIEILH A,

—eJO7s—)L @

19955 3 B
20015 3 R
2002 5 A
20079 R
2012 4 R
2017 4 R
20214108

BEICED

FILAZEZBEZRIZE
FILAFEXREREFRERMET

# L d RS ASE DotterfiZ2Fk
EILAZEZS - PR ERE MEHRR Bh%X
I AR RMaHeR Eh
MILAZREREREZREMER BMFHRES AR
Il AZ2ATR R E R RS BARES #us

145



FHICHHET 2§ A7 £13IVRCT Tdh 5.
IVR-CT (K 1A) &, CT &IMEWHRBEEN—KE 2
STEHREDY AT L THLH., 2O CT I, #EDD
WEHO CT &R/, gkl JdEARTIE%R(, CT
Ny M)DBRBENT S L) ICEKEIE TS (AFA4 T
A4 279y Y CT). MRS B TIZ20004 4 H 12
IVRCT 12 CT ##iAEEE S 7z, CT & (K 1B)
&, MEN 7 v DAL v F R &R CT g ns
T2, W SN2 CT GRS 7TIVY 4 MZE=F —
FICFRRTEEHETH L. MBIy b u—F %
WCCTH Y M) OfEZHFHEL, EEOWHO CT
AW TE L. CTEROEAIZLY, CT HA4 FToO

1 FILRFHREIVR Y ¥ —12% 5 IVRCT (A) & CT
BB E AW FH (B)

A IVR-CT &, CT (&H) tmERiEm (45H) 27—k &
olzV AT A THAH. CTIE, HEEICH Y N 2HEmo L
—WIZIE>TATA FTLENIHEIEN T D (AT14 T4
TNV CT). Biifigld7y AL v F 2B LT
DTH CTHIEEATH) Z N TED, Fw sz CT W{gkh Y
TIVE A LFERENDLE=ZY — (KH) ZHELEDS, K
BAFORAEATH . higidar buo—F (5HE) 2HWTCT
Hy M) OMEYRET LT, BEOWEO CT 2#ET
&5.

146

IVR IIREBWIZES O MR ICHEITTE 5 L 9 12
otz LAL, —HTCTHEBEDEL TCTHFEL
RO FHEATOMEIWRL L) Kb H DY, B
B TR R IROEE 2409 WEDH 5.

FHEEM D) A7 3 5 72 BE % bt S&TT
>TWw5 (213 H). FHENCE, Ryy vk
Wik PO ¥ 2 0o SikiE CEM T ER 1T .
CT BERICEEZEDKRMN TEPE /25, L
D EZOREIZH T — T IV EIE) 17T CT 2
w3 h, CTHEETHT—TVE~Y—S—L L, §F
DR B L OHAL — b2 ifgE T 5. BEEER
DR EIE~ Y Y 7 TR, 0%
ZHEL, BEY—VELPRETHEMET TH 5.

BEZCTHY M) WICANTEREOWIH % CT
B CHERR T 5. 2201 R JE PR SR TR % i L 72742102,
A BT THED TV F A S &
ZEI TR TUZ 5 ~10mm (3 &5, $HT- % v CEA S
AAOFF L 725, CT B THE%1TS. CT EH LT,
SHEAREZIZIND D L) IS OAERIBIET S, 20
%, CTEHRZY - T2b, e E®, TOHBH
OCT BT EERT L. COTREEZRYELT
A O FREERT E THED L. KISEASON
fraik L, EBE T EASTONENICIEAT S, £
D%, CT ERTEHEMAIREICPR o TnE I L %
AL 7288, ST U EMLT, A AL
v MR, BECT BHEIT, /v FARENIC
FIASNTNEZ LEE2MERT L (X2). 20k, 77
YU EMIMLTCT AT L, AMEt R L CHL
MARNT 5. tooE0/MBTIRICcCE ST, M
TRPRAUA 4 1) 3R 5.

T4 e AR RIS 7= #2020, el % CT B L,
SR I, KIERNICERDRAD R NDE ) 0%
Wil 5. F7o, FH3WEMMGE B L 7
YEREEAT, MRS 5.

2.k M

B 111K 2995 B 1 B A R 12 38 1T 5 100061 0 F-H 2 B
WCHUEE £ L0727, MBI BT 2 BKE1394%,
FREE999%, IEZERBUTH -7z BZn) Ar b
LT, WENELETHL &, WEDKZ ZA510cn L
THLLIF3Iem P LETHAL Z &, IHEDRNTEIZH L
&, RIS NGRS 28U T TH A 2 ENZT
bz, FIOWMETIE, WEET YT I A THo T
HIEZFIZ5%Y, 8mm LT O/INRZETH > TH96%?



2 CT 74 F BRI

AN ESED 6 nm KOFEET (RHD) (ZEMETD A S LT
. HEREERIIRTP LR TH o720 B AT EDO120m Ko
HBEZEFEAEET (JCFED) OBEZAEME A SN TS, A
FERII P LR TH o 7.

LR Tho Tz, FBRAELNEMRTERETH - 72
WZIZx L CH9% DIEZHETHIIRETH 5.

EOHELE LTROZVOIREWTH B, For OGS
T, ZORAEHEIIH0% TH -7z S oH10
BIZBWTHPE L - REEZEL 72 SMo) 2o
WT-& LT, MENTEICHLZ L, EBEtoli%k
i EHEENREWT &, At icx L Tato
WHIA SN TWE Z &, WEBAEFFiT OB ED 2w 2
ENBIFON. BERL - 2B W0Y 22
HWF& LT, MicEXHLZ L, ERstoiEE %
EBLIEENEWC ETHo7z. Lo T, MiEIcE
L72WEDY A, IEHIE S $ICEBRAZ S &0

147

Bt 26§ AIVR © PEARRER

A L7 mid ged: Uiz < n?,
RFEFIIBIT 2 BELREHHE L L TRSIERIEDS
Fonsg, BRERER, MAOZERD L IS
FERIRACRA L, O b &S MRICHNS Z LT
b, ZEADEEIRCMENRICHENS L HEL D,
SCRRAGICIZIE B b i ST 5. fERME D THi 7
HOHEE SNTBY, BEEOEFREIHR SN L
FETdH o 7205, 20074R 125 4 (38D TOMEBL] (4 51,
BHE0A%) DEFEREL ML LY. 2ok, ke
1R (2 B B 1ER 02216 F4H T34 L 7210610
ZERIERIED D, ZBRIERIED ) A7 RT-% fpT L 727
ZOFER, FHRAICHABIAAE TS 2 &, THEOHH
BANOFFTHDL L, EMEPRNZ &) A7 L
HF L7z, b, BIILRFIRBERUHREN B v TR
FERAEIC X ZIECHNIBAE (20224E5 ) FCTHRAEL
TV,

CT A4 F'FRFA

RFA I 3EMEHEEZAT, FEE LT VAW L
IR % BB E AL S AR TH L. FHEIZB W
TUITBEWT A FIZIE ATDITW 225, RILKFH
BER S RAE TIE20014E 2 B RIS LT CT 74 BN
» RFA ZRG L7z
1. & ¥

it REA 123\ C b Sl F5 2 Mt o & 5 Eg
EAEIGE LTwa, 2PN b E SRR DK
TASHEE R AER CIEAHEIS TH 5. EER T & LT,
3cm LEDH A DL T, [HREDEICRAD S %
720, BIEIIEAETTo T, SR LTWwAHI E
DL TIE, Rl 38 < v TR GHE#
IBDOBEZEE LTWwA, FHIE, @Bl ARGHETIT-> T
W5,

R 2 BME TH 205, WP OEHITIFHEO RFA
TIA R ST 5 HEHRIRO EMER (Cool-tip £t ;
Medtronic f1) Z W TWw/22s, BEXIZE A EDE
BIZB W THERICEHDPER S 5 5 1 7 0 EMH
(LeVeen #; Boston Scientific ff) =i/ L T\ 5%
(43). LeVeen #1%, BT 24082 2cm, 3 cm,
3bemBLWdem & ATEHD V), GET HEHEOKE
S Lo TV TV 5.

Fald, FEEPS 720 VI X BB RITo
TV, K, %< OWERPTE CHifTI e T ®
B70%, MR OIRZ 2 SRV AR TSI N



X3 JEBIEIEMmE (LeVeen)

A EBITT. HEOIRETHRLICH AT S, B BRIk RE
IR ATRIZS DIRAKICH B 75 > ¥ v 4 LD ARICER
T 5. ZORECTIEROBEHEZFT).

DU ITHESVREE VA 2 b h D, HBEELTH
DN % BT 5 720 I A LR 2 Fl T 5 2 & b
EHTHDY, Ml% A%, B ZHEAIZHA
T5H, ZOHERZEARD CT A FTFHiEMROSE
CRBETH L. SR REICHIA LS, $H2 R L
FO®RBEEIT) . a2l KEBETHEL, B4l
BEZ LT TCWCHEBERHELY E>Tw5hH, 2O roll-
off (f Y E—¥ U ADMWAFE T LEATLHE) »°ili
Y2 ETHEYIT). BEHEATIICILD 5 T,
VEZIS L CHI 2 B2 0 BAT 5. BEARIE
CT %¥E L, BEMIBOILATY & BHE O 4 2 % fE 72
T 5.
MERDFEARLTN 0 EHEEFELDPE LA T TAK
W TREEIERE T 5.

2., M

TR R OFHML CT T17 9. RFA B2, G
Y=Y vk LTS SNEEEEOMEL X, T

148

T ARG L), BE S T RER 2 B B A, T H bR
& RROBITR D, TN T AT & R 22
MRHOREIRFALL, COTHEEE—WERD, HF

RPNE, WERETOMES L) RSB E L THIE S
oYW, 20k, BEIBUIRERIVICH/N T BT, &%

B IEHFPIRSCRIRDIEE & 22 5 2 A%\, JRFTES
DRI, BB ORERI 2 Z b 2 F R g T
B ENVNETH L. RFTHFEE, BELELLGRIZIER
THAEEAMBL, BH#INEZ LS. FETEE
A% BRI R T &L, B RFA THoI8ET
HECTH 5.

KA OO BHE TR HEEIL 1 472%, 24
60%, 34ES8%TH-7-Y. RFTHEHEO) A7 HT &
LT, HEREMBITTIX, BEIRENWT L, GELR
MELTEL WL L, i L72EMEH Cool-tip &
ThbI L ThHol:. LEEMITTIE, EEIPKEZV
Z & & Cool-tip $tOFHAH. L7z A7 AT TH -
729, ZDtk, LeVeen $t D A % W CTiH#E L 72 iiHk
b F Loy, RITHIEERIE, 1486%, 34E76% T
b o7 W 2 O RPTHIEZEL 2 4£65% Td o 72
B, FOHOIERTIE8% & K IZM L TBY,
learning curve 2SR S AL721,

i lE & ZJATKRBIRR DI L T b 2 L 5
B, FOL)BEAICRFARETTEETH 55, F
TEMTHDPEHEAMEIIMET LY. 20 k9 %
JEBITH REA IZEATITRETIE D - 7278, [Tl =
149 % EARRTRAFIIINETH L Z LIRS
N7z, ZHUEKRIME DM IZ & 4 cooling effect R 4AEN
WZPED BB K D EEDSS BN I win b EZ S
N5, EHEOMEHEIZL S RFA O RFIFIEDED G
L7, JEESERIE & 4 FE O RIS HE D & OB MRl
fa (EFEE © KbsE, B, e, EREWE) R
BT % OB L 7278, S8 ST o5 R ClIfEg; o ff
B L ARFRREIAERLEZIAON o7 T
71T AW B /TR BT, 3FEDRE
PR 1278% & B o 72 X ) RS EL D - 7219,

HEEEGEIC B WL, T4 13 T IR/ #E 050
Bl (2953, 214 1 *PIg4Eim75m% « TA #1381, 1B #12
Bl) OHGEE T & D727, 50BI ORI D FESF 2K L
TH2MDGEHE Y v ¥ a ¥ D fT S /2. CTCAE grade
2B LU 3OHEERERIE, 12% BLV6% TH L.
MBS ok Eix 37, AT, &@FEFFIT1E
94%, 2486%, 34FE74%, 54FE61%TH -7z, I



FRRBEFEE, 14E100%, 24E93%, 34E80%, 5
HET4% TH -7z, IAPE IBHIZ I L7278, EFEE
AR A e B B R 2 e o 72, AT LR
WE L2 38\ TR PR 5 18 T30 oo JR /Nl B i 9 L ok L C
RFA (n=38), MG (n=58), #5-UIk: (n=193)
T TEROFHEHA RS ICEHE L2, #5
PRl LT, RFA G ABEMIRIZE S, EELEESF
SLALNLhoT:. SEOEEFEB X OIEEIRE
L RFA T589% 3 X 1839.9%, &7 HR 4 T42.0%
B L UB49%, HBYIKT855% B L 1VT59% TH Y,
ORI B W THBICTVRSEHTHo72. L L
s RS B L RFA 30 YR, ERIEST & o
TEELREIGRLS oz,

KIHEREMERE IC DWW T TH 575, ROBEEDEW
KR DBERFE 12 B\ T4 (L8461 TR A ] & Miat %
1o 7219, WLfii375 H OB <, 14:95%, 3
f£65%, 54EL2% TH - 72, HHEHIO CEA B & if#
FRICH MR A 5 2 L DS TFHRARK T THo 72 K
(ZHFHRE OB RE TH 575, A E & D7k
2B B30T — 22 Tlx, HRfEldr H ORI BE
2T, 14E85%, 34E52%, 54E21%THh -7z Fi
HEFIIMIE37 7 H T o 72, FFWIZ viable 7 0 5E
W DNED D, FHEZHE 9 %, Child-Pugh grade,
AFP P EE S FHRET CTH o 72,

F72, TAESHEHOFEFEENSDOS5FUT DL
TR D FF12361 0 RFA JEFIZ B\ THEFRTED
a7 - 72, JFIsHIE, KB [n=52], Bk
i %% [n=33], BF#E [n=16), E#EH [n=4], B
[(n=8] Th o7 FHBIEHMhIE6r T, 5
FEREFED L OIEF A RITE1236]T62% B £
U25% Cdp o 7z, BAAREMNTTIE, &EFRIZBNVT,
o 4 FEFEOFENE & IR CTRIE CHEICRIFT, &
BERECTHEICARRTH 72 L L, EFEBEFERG
JFREOWEEIZ L 2 FBEREIALN Lo/ 2D
iz, ANE R BHSEIR O PRARFENI I 2 & DOMREZ (20 L
T3 RFA 47> T\ 525,

3. HEHER

RFA OFEFR L L THREAD D D, 21T 5
et b AT - 722, #920% 0 fiE B T4l £ 12 7 EE E
(CRP20LL L) % & 723, BEMBAOMIEEEIAE L S,
Wb b RFA %A1 7213#940% TH: L, RFA % &
BRI & XBED D o 72 Wb EM iR RS
) A7 WNTTHo 7z RFA Mlige & i3z g Lg%

149

Bt 26§ AIVR © PEARRER

ELBZELHY, ZOHEIZ04% (3/840) TH-
7220 2BIEATa A FTHESN, 1 TR
(RSN,

fifi RFA #2124 U % 500 & Bk okat b 47 - 722,
SHNIHS0% DHETHEL, Z0) blERNL — &
B2 5L DI3H20% Th o 72, HEBEONKD
BUHE135920% Td - 72, BIOBFFEIC L 1 Bk it b
ORI & B L T B 2 eV ho2h8, Sl &
MRS & I XBI I e o 727, E R L — 21
L% air leakage 237201 F 5 WREEE L C,
RELIPED T SN 5. 0.6% DHEETE L7275,
BRIZHEE T 5 2 D% nD,

o, A, MRS & o FE BRI o 2EE L A5
JEL L TCEZETH L. RFA RIBOMERL > b7 v g
EPITRIELZE A, 1.3% (10/786) THEH O
PRI 2SIEIRRICE L L TR Y, MEMEoOREIC X
L2b0LEbN?. Z0H b §FITIRIGE L2 IEE
SRR EFT L TV EBbN B D 1 cem LA

WIZdh o 7%, @, M RFA I IEMFREERE (i
=, 188 JHEA» 55 %I EETY +542

FE7ZHS, RN EDS AT 2 L 2N RIIKT T 5
DT, MHERED B R WEFIZB W TIFICERED
VB EGHETH 5.

Flio MR 7 % i6 9 L 7236 1215% (4/26) OHBHEEET
AR ATE U 5%, BRI SR S, AR I
KD EEBIEANV =T % &721 9 2%, IBEHHR
UL, FMHPLEE 25, TEIIRITEONES % 5
P35 L, MgIREEIRGIC X 5 & b A 15 EhIRE
FHEULLIEDNDH DY, CHEIEFHIIHEL, £ED
WEIMIC & ) EIEI & 7 B 2 & b 3 5%, IS
WCERAEER L, ZIEECHEE T2 0H 5%,
EHICERANIZT ANV FO—<2EBET 520 H
5% MIEOHE L L CEBREDL D % 205, HEIE0.3
% Td o729,

BhHDOHIC

CT 4 PRI, /IMRETH > THIEZEN
O TEWIRAE T 5. BUEISHEE S SRR3R
YA AT S A 2 E DB\, REE L EME
WARTIEZESE L, L b ERH THRifTTE %720,
b o ERMAIZHAITS NS L2 B T ENMIFESN
. FiEIC 2% RFA IE, &6 (RBEH S hTw
o 72728, HifT3 A Riak (XBRER Th - 7273, 2021



FRZACE ) R RBEHE & 20, Bk 2% LB
SND. JFIMAHEDEFICB W TIE, Tl
B2 EOBEREN TS R VEEORBBHAEL L
T, TBEBRROMEERERE 2 EOHRGHE &
L CoBEIDHfF NS, mRNEOBRIZB VT
(&, NHZET & X REA 385 WA o A m % &
LCHIfFCE 5. TNHDCT A FTFDIVR Tl
BOWEST 2ONRATH LD, BAEME D = EERE
TEAERATE, LR TE 50Ky O
DHEATH Y, 20224 5 ABUE, EERIEEGRR%
hTH5.

X ik

1) Matsui Y, Hiraki T, Gobara H, Iguchi T, Fujiwara H, et
al. : Radiation exposure of interventional radiologists during
computed tomography fluoroscopy-guided renal
cryoablation and lung radiofrequency ablation : direct
measurement in a clinical setting. Cardiovasc Intervent
Radiol (2016) 39, 894-901.
Hiraki T, Mimura H, Gobara H, Iguchi T, Fujiwara H, et
al.: CT fluoroscopy-guided biopsy of 1000 pulmonary
lesions performed with 20-gauge coaxial cutting
needles : diagnostic yield and risk factors for diagnostic
failure. Chest (2009) 136, 1612-1617.
Inoue D, Gobara H, Hiraki T, Mimura H, Kato K, et al.: CT
fluoroscopy-guided cutting needle biopsy of focal pure
ground-glass opacity lung lesions: diagnostic yield in 83
lesions. Eur ] Radiol (2012) 81, 354-359.
Zhao Y, Matsui Y, Hiraki T, Iguchi T, Tomita K, et al.:
Computed tomography fluoroscopy-guided cutting needle
biopsy of pulmonary nodules < 8 mm: A retrospective study
including 117 nodules. Eur J Radiol (2020) 125, 108903.
Matsui Y, Hiraki T, Mimura H, Gobara H, Inoue D, et al.:
Role of computed tomography fluoroscopy-guided cutting
needle biopsy of lung lesions after transbronchial
examination resulting in negative diagnosis. Clin Lung
Cancer (2011) 12, 51-55.
Hiraki T, Mimura H, Gobara H, Shibamoto K, Inoue D, et
al.: Incidence of and risk factors for pneumothorax and
chest tube placement after CT fluoroscopy-guided
percutaneous lung biopsy: retrospective analysis of the
procedures conducted over a 9-year period. AJR Am ]
Roentgenol (2010) 194, 809-814.
Iguchi T, Hiraki T, Matsui Y, Tomita K, Uka M, et al.:
CT-guided biopsy of lung nodules with pleural contact:
Comparison of two puncture routes. Diagn Interv Imaging
(2021) 102, 539-544.
Hiraki T, Fujiwara H, Sakurai J, Iguchi T, Gobara H, et

150

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

al.: Nonfatal systemic air embolism complicating
percutaneous CT-guided transthoracic needle biopsy : four
cases from a single institution. Chest (2007) 132, 684-690.
Ishii H, Hiraki T, Gobara H, Fujiwara H, Mimura H, et al.:
Risk factors for systemic air embolism as a complication of
percutaneous CT-guided lung biopsy : multicenter case-
control study. Cardiovasc Intervent Radiol (2014) 37,
1312-1320.
Hiraki T, Gobara H, Shibamoto K, Mimura H, Soda Y, et
al.: Technique for creation of artificial pneumothorax for
pain relief during radiofrequency ablation of peripheral lung
tumors:a report of seven cases. J] Vasc Interv Radiol
(2011) 22, 503-506
Hiraki T, Gobara H, Mimura H, Toyooka S, Fujiwara H, et
al. : Radiofrequency ablation of lung cancer at Okayama
University Hospital : a review of 10 years of experience.
Acta Med Okayama (2011) 65, 287-297.
Hiraki T, Mimura H, Gobara H, Sano Y, Fujiwara H, et
al. : Repeat radiofrequency ablation for local progression of
lung tumors : does it have a role in local tumor control? J
Vasc Interv Radiol (2008) 19, 706-711.
Hiraki T, Sakurai ], Tsuda T, Gobara H, Sano Y, et al.: Risk
factors for local progression after percutaneous
radiofrequency ablation of lung tumors : evaluation based
on a preliminary review of 342 tumors. Cancer (2006)
107, 2873-2880.
Hiraki T, Gobara H, Mimura H, Sano Y, Tsuda T, et al.: Does
tumor type affect local control by radiofrequency ablation
in the lungs? Eur ] Radiol (2010) 74, 136-141.
Iguchi T, Hiraki T, Gobara H, Mimura H, Fujiwara H, et
al. : Percutaneous radiofrequency ablation of lung tumors
close to the heart or aorta:evaluation of safety and
effectiveness. ] Vasc Interv Radiol (2007) 18, 733-740.
Iguchi T, Hiraki T, Gobara H, Fujiwara H, Matsui Y, et
al. : Percutaneous radiofrequency ablation of lung cancer
presenting as ground-glass opacity. Cardiovasc Intervent
Radiol (2015) 38, 409-415.
Hiraki T, Gobara H, Mimura H, Matsui Y, Toyooka S,
et al. : Percutaneous radiofrequency ablation of clinical
stage I non-small cell lung cancer. J Thorac Cardiovasc
Surg (2011) 142, 24-30.
Tguchi T, Hiraki T, Matsui Y, Mitsuhashi T, Katayama N,
et al.: Survival outcomes of treatment with radiofrequency
ablation, stereotactic body radiotherapy, or sublobar
resection for patients with clinical stage I non-small-cell
lung cancer:a single-center evaluation. ] Vasc Interv
Radiol (2020) 31, 1044-1051.
Matsui Y, Hiraki T, Gobara H, Iguchi T, Fujiwara H, et
al.: Long-term survival following percutaneous
radiofrequency ablation of colorectal lung metastases. J
Vasc Interv Radiol (2015) 26, 303-310.
Hiraki T, Yamakado K, Tkeda O, Matsuoka T, Kaminou T,



21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

et al. : Percutaneous radiofrequency ablation for pulmonary
metastases from hepatocellular carcinoma: results of a
multicenter study in Japan. ] Vasc Interv Radiol (2011)
22, 741-748.

Omae K, Hiraki T, Gobara H, Iguchi T, Fujiwara H, et al.:
Long-Term survival after radiofrequency ablation of lung
oligometastases from five types of primary lesions:a
retrospective evaluation. J Vasc Interv Radiol (2016) 27,
1362-1370.

Sato T, Iguchi T, Hiraki T, Gobara H, Fujiwara H, et al.:
Radiofrequency ablation of pulmonary metastases from
sarcoma : single-center retrospective evaluation of 46
patients. Jpn J Radiol (2017) 35, 61-67.

Iguchi T, Hiraki T, Gobara H, Fujiwara H, Matsui Y, et
al.: Radiofrequency ablation of lung metastases from
adenoid cystic carcinoma of the head and neck:
retrospective evaluation of nine patients. J Vasc Interv
Radiol (2015) 26, 703-708.

Masaoka Y, Hiraki T, Gobara H, Iguchi T, Fujiwara H, et
al.: Fever after lung radiofrequency ablation : prospective
evaluation of its incidence and associated factors. Eur J
Radiol (2015) 84, 2202-2209.

Hiraki T, Gobara H, Kato K, Toyooka S, Mimura H, et al.:
Bronchiolitis obliterans organizing pneumonia after
radiofrequency ablation of lung cancer :report of three
cases. ] Vasc Interv Radiol (2012) 23, 126-130.

Hiraki T, Tajiri N, Mimura H, Yasui K, Gobara H, et al.:
Pneumothorax, pleural effusion and chest tube placement
after radiofrequency ablation of lung tumors : incidence and
risk factors. Radiology (2006) 241, 275-283.

Tajiri N, Hiraki T, Mimura H, Gobara H, Mukai T, et
al.: Measurement of pleural temperature during
radiofrequency ablation of lung tumors to investigate the
relationship to occurrence of pneumothorax or pleural
effusion. Cardiovasc Intervent Radiol (2008) 31, 581-586.
Sakurai J, Hiraki T, Mukai T, Mimura H, Yasui K, et al.:
Intractable pneumothorax due to bronchopleural fistula
after radiofrequency ablation of lung tumors. J Vasc Interv
Radiol (2007) 18, 141-145.

Matsui Y, Hiraki T, Gobara H, Uka M, Masaoka Y, et al.:
Phrenic nerve injury after radiofrequency ablation of lung
tumors : retrospective evaluation of the incidence and risk
factors. J Vasc Interv Radiol (2012) 23, 780-785.

Tada A, Hiraki T, Iguchi T, Gobara H, Mimura H, et al.:

151

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

Bt 26§ AIVR © PEARRER

Influence of radiofrequency ablation of lung cancer on
pulmonary function. Cardiovasc Intervent Radiol (2012)
35, 860-867.
Hiraki T, Gobara H, Mimura H, Sano Y, Toyooka S, et al.:
Brachial nerve injury caused by percutaneous
radiofrequency ablation of apical lung cancer : a report of
four cases. ] Vasc Interv Radiol (2010) 21, 1129-1133.
Hiraki T, Gobara H, Masaoka Y, Toyooka S, Kanazawa
S:Diaphragmatic hernia after percutaneous
radiofrequency ablation of lung tumor. J Vasc Interv Radiol
(2011) 22, 1777-1778.
Sakurai J, Mimura H, Gobara H, Hiraki T, Kanazawa
S:Pulmonary artery pseudoaneurysm related to
radiofrequency ablation of lung tumor. Cardiovasc
Intervent Radiol (2010) 33, 413-416.
Hiraki T, Gobara H, Fujiwara H, Ishii H, Tomita K, et al.:
Lung cancer ablation:complications. Semin Intervent
Radiol (2013) 30, 169-175.
Hiraki T, Gobara H, Mimura H, Sano Y, Takigawa N, et
al. : Aspergilloma in a cavity formed after percutaneous
radiofrequency ablation for lung cancer. J Vasc Interv
Radiol (2009) 20, 1499-1500.
Hiraki T, Mimura H, Gobara H, Sano Y, Fujiwara H, et
al.: Two cases of needle tract seeding after percutaneous
radiofrequency ablation for lung cancer. J Vasc Interv
Radiol (2009) 20, 415-418.
Hiraki T, Kamegawa T, Matsuno T, Sakurai J, Kirita Y, et
al.: Robotically driven CT-guided needle insertion:
preliminary results in phantom and animal experiments.
Radiology (2017) 285, 454-461.
Hiraki T, Matsuno T, Kamegawa T, Komaki T, Sakurai J,
et al.: Robotic insertion of various ablation needles under
computed tomography guidance:accuracy in animal
experiments. Eur ] Radiol (2018) 105, 162-167.
Hiraki T, Kamegawa T, Matsuno T, Sakurai J, Komaki T,
et al.:Robotic needle insertion during computed
tomography fluoroscopy-guided biopsy : prospective first-
in-human feasibility trial. Eur Radiol (2020) 30, 927-933.
Komaki T, Hiraki T, Kamegawa T, Matsuno T, Sakurai J,
et al.:Robotic CT-guided out-of-plane needle insertion :
comparison of angle accuracy with manual insertion in
phantom and measurement of distance accuracy in animals.
Eur Radiol (2020) 30, 1342-1349.



