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# # 6074003830 : MAJOR MEDICINE

KEYWORD: Radio frequency ablation, pancreatic cancer, Endoscopic ultrasonography
Kasenee Tiankanon : EUS-GUIDED RADIOFREQUENCYABLATION AS ADJUNCTIVE TREATMENT FOR
ADVANCED PANCREATIC CANCER VERSUS STANDARD TREATMENT (ERAP). Advisor: Assoc. Prof.
PRADERMCHAI KHONGKHAM, M.D. Co-advisor: Prof. RUNGSUN RERKNIMITR, M.D.

Introduction: Feasibility and safety of EUS-guided radiofrequency ablation (EUS-RFA) for unresectable
pancreatic cancer (UPC) has been reported in a few small non-comparative studies. This study aim to compare
radiological response and pain medication used between EUS-RFA plus chemotherapy versus chemotherapy

(CMT) alone as a primary treatment of UPC.

Methods: Patients with UPC with ECOG below 3 were recruited. Patients treated with EUS-RFA plus
concurrent CMT were classified as group A. Control group was patients treated with CMT alone (group B) with

matching clinical parameters.

Results: Since July 2017 until August 2018, 28 patients (mean age 66.14+10years; M: F= 1: 3) at King
Chulalongkorn Memorial hospital were recruited. No statistical difference of baseline parameters. 34 EUS-RFA
procedures were performed in 14 patients with median number of procedure at 3 times (range 1-4 times), median
total ablation time at 270 seconds (range 90 - 962 seconds), and adverse event (AEs) rate at 8.8 % (3/34). 3 AEs
were post-procedure infection (length of stay (LOS) 7 days), bleeding puncture site (LOS 7 days), and mild
pancreatitis (LOS 2 days). No delay of scheduled chemotherapy. Outcomes of both groups were compared.
Dosage reduction of morphine equivalent analgesia was significantly better in group A, 22.5 mg/day(range 0-
60)versus 0 meg/day (-20 to 30) (p=0.003), respectively, as well as median percentage of dosage reduction (50 %
(0 to 100) versus 0 % (-100 to 42.9), p=0.001), respectively. No enlargement of mean maximal target lesion
diameter (mm) in group A (before vs. after; 61.37+£20.1 mm vs 64.25+22.0 mm (P = 0.099), but significant increase
in group B (50.1 + 21.1 mm vs. 55.4 + 18 mm (P = 0.017), respectively). No significant difference of 6-month

survival rate.

Conclusion: In UPC patients, EUS-RFA plus concurrent CMT significantly reduce morphine dosage
requirement than CMT.RFA additionally stabilized the tumor maximal target diameter whereas CMT failed to

halt tumor progression.

Field of Study: Medicine Student's Signature .......ccccoeveeveveencee
Academic Year: 2018 Advisor's Signature ..........cccecveeieeeenns

Co-advisor's Signature ..........ccccoeveeenee
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Thosani kay | 2018 10 NA | Anmanndaeadalunsld | dnsannudisa | dosdies 2.9%
At (19) naauAEaL 100%
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Huwumsmilunisanunavesieunziisdivseuiisiduuenmdonnnslreiaiivivagns
wmsgu lugihefilianansavhnssnunmeisriidalaud ie1avils annissniau uas
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1.2. ANDNUVDINT5998 (Research Question)
1.2.1 AIDINNRANYBINISIAY
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1.2.2 AO1NTIVDINTFIY
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1.2.2.2 AMIZUNINGouUMinIInn1SyinnIg

1.3. IngUseaeAvaIN133Y (Objectives)
1.3.1 Inquszasandn
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1.2.2.2 AMEZNINYaUNLNNINNNISYINARNIS



1.4 guyAg1u (Hypothesis)

a I

1.4.1 n135nwuziSeiuseuszezgnaniianiswvatelagldidunduingiiuni
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= 1 a
UINTF IR 1R
1.4.2 rnshificszadniatund sininanisseninediisusissivseussuzanany
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1.5 Yonnasioiu
1.5.1 fUefid133un53deaElasun1snTIadeanaeinfuldssmewn g fiaet ey 7

= L3 ! v = = ! ' a (%
UUTTAUNITUNTEDINADIARULELINNINNDT 100 SI8NULABINY
v A v o a v Y [ v [ '
1.5.2 EGI‘LI’JEJ‘I/]L“U’]i’JlIﬂ’15’3‘i]EJ"i]ZVLWTUﬂ?iﬁ]i?ﬁ]ﬁ]i"]"\]’m%uqﬂﬂﬁ’mEJ'YJﬂE]‘IJLUUﬂU’JEJ

Tafwn3ae SFUNMEIE I IR

1.5.3 fUhefid13unTideaslasun1snsiansiadnuunUsinnsuesiaume
TUsunsunsinuuaneunnsgIu (Eclispe version 13 wag eFilm workstation) 31n34@
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1.6 NTBULUIAIUAAIUNITIVY

Standard

Palliative
treatment

Locally ) Changing of
ti .
Advance el 7 Tumor size

Pancreatic 1
Carcinoma

Standard
Palliative

treatment
plus EUS-
Guided RFA

JUANT 1 wananseuluAalun1TIdY
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= = % 2 o = % =i
nnefansdsuslaesnugineuziiiugsu lnsdavuinvainouaniz
a v ! < [ d' ) a PN o 159 < d' 1%
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AUaennseazlasunsinvunvemzssiugeuludunianueniigaainainaadnaise
a | 1 d{' ! [ ! 4 o a Y A o
AoNIMES san warenduudvaniii Aeunisinissne wasinnugUlsanusiau v
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< '3 = ¢ A 1 < ’oj v 1 ~ a
WOnLsdraNitnes e wnasdaduwiman i (MR) 91 uae Snvundiuiienianves
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Aounsusaudwuaiy neetalildanuenluszuiumuila (mheduliaduns) lnesed
windgvihnsinvung Wuwwndawdn Neruarrnuenneuldsumssneiieeuiieu

AR NOU kaY NAIINNITINEN

1.7.2 nswasundasUsuinsfouuzisediudau
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AUaennseazlasunsinUsinsvesusswiueaulaeldlusunsy Eclipse version 13 911
AmaeEnasireufiames wienwaerdundudnlii Aeunislinisshuw wasfinmu
AUrwanuiiow idnasdnaufiames vise AweneRAuLsiman g uas Svunn
VS0 vesfiounziswusey mieuliading) Wnessdunmd fyinsinvsuesduwnmg
AupufieuUSuInstounssne WelwausatirUsinnsneu wazs aanissneiu

= = U
WSgungunu

1.7.3 n'lil,mﬁ'lmslﬁ’wl,%uﬂauﬁﬂq (Radiofrequency ablation)

Aomswvhateiilalonseilesendeiduniuing Inan1svinuvesduniuingay
iliAnAuSoutunvanady wagldmnuSouniieiuinaeillodevseilisenlufuseu
Felun1sinwil Wueduaudaslduin 19-cauge RFA needle saufiu VIVA RF generator

STARmed, Koyang, Korea (‘E‘U‘ﬁ 2)

a

gunsalfiszerUanelavenduil 10 Taduns AIEINAIUN 50 Fad n1swnvinane
\elde aunIazUngiunninisagvioundudanswniuUnfdentgn nasaintuis
wasuduaudou wvhanaideBaluusnugadaliauniiag aseurquilufivewilessn

o = A a A v = v ° P P o oa
Panun Mo klfusnaianusalgdurauanusoukvinanenaulslasnsudnaaly

JUAT 2 wanadunduinguiin 19-gauge RFA needle

3211 VIVA RF generator STARmed, Koyang, Korea
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1.7.4 n1sdoendanauids (Endoscopic ultrasound)

Aawmsnaiielunisnsiaifadeetuazludevioslnednwauzinsesie Wunassiaunsa
doadnluluald sudanevesinassilinIesllosudygruniudssyinliaansasunim

gradNeunaudssIneivaglutewiesduanla wonannuu Mndesdidesdunsuld

2"

A A A o w | v Y - X v Agvoa .
w3silaiievivinanisludewiodla lnglun1sAnenil naesiild e Linear echoendoscope

(EG-3270UK: Pentax Corporation and Ultrasound Scanner NOBLUS: Hitachi)

1.7.5 uzi3efudouszezanany
¢ & o N aa o oA o S & = sl a a
mneiazswiugsuninitadedudulay naduile visnawaainuaNuRaUnd
Y v Yo & o 1 ! v o & A = 1Y v = [
whlenuzissiugey uiuiimsgnaiuluiiileleniesdeirseuderiuianisnszangludy
soutmanaagseutne vie nunsnseeludiedeiviiedlnailiesenvesiuseu lng
fiansanlaedasunmggideamguayvinlianunsoidnld wasdedliiidnvasiiadoussan

ala
NILIYUIIINTNBUY

1.7.6 91n15LiNUsTaIAYMUEINNaNIS

= d' Gl b2 d' a é’ v U o CY 1
1859 91115 UA8URUAINSBNNIZMNI NG UND1AATULANFIN1TVINRRDNT LT
291115079 lEoneanlunfue1vInselutewiad [Musenisine Wudu Tnasnada

ANTHNTNGDUNY NISANBIVBY cotton (21) Tun1sAnwITaLYINNSAARNLEINS b

Uszasrindunely 24 9luamaan1svininanis

a v a v

1.8 ANaNHEY wazn1zunsndaundidnsiuideenalasu
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a IS Q’lj
BLANLLIIRTNINYASLRYAUAIY

1.8.1. N15a18NUIA18101M15a9UBn

MIAANNIZeNTUlUEaAN @11150U29NUlAENSIAUILAEDIUSNDUNDUEADY
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v a v o )
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[
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oA nislean@iau wsenshienufdiueg driinmsinwelulen
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1.8.2. AMzidananINNITdaIndasldiiuaiuninusou
a1150009TUlAlAEN1TNTIIANNSALEDA LaZNITLTIFIVEDN SILTMUNIULD
Tagtungureldnewinisdesndesavmnilidensenaiunsainisinulaviufinienisde
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= a

A a v x% N a a A 1 a =
gfioneaidon Il vsemsldaunsaliudeaniuuinunidonsenmendulans @
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= Y < 1 v
1.8.3. N17EMABADINNT, NTLWIZBMNT WA ldiandIudunzg
Wnlatesunmusignenulatsenindesas 1 (22) wnnaduaziinisusnw
o & A Y] S e v as a a Y P P o
Aagunndiasiuguainy) yuvdieiiue wasiiansantngsimegunsalinundes vie
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1.8.4 Anudesannisidgunsalidunduanuiou
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Va v

a1idenasn fnlte nelumineuileruseu awatiideiinsdesiulaenis

= 1 |

WsidonnaudoinaeafnNTaINgudsnAse kaglieufdiugnounisdesndos

o | 1% 3 o = a I~ - Y v
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LY 6 a ¥/ é’ a Y- IS A a v
Vumansalmniiansunsndeuiu lnelinsindyanadin warn1siaisidenfinnumag

1 ¥ < ¥ < ¥
ADINARIINAINTOU LUURU

1.9 5UuuUUN1339Y (Research design)

Prospective comparative study with matched controln133984%4

aa v

Wisuisuassnguillidnuaeiugulndifesiu lnaldinsdunguéiegng

1.10 YaWITUIAUIITYTITY
nanaaA1swluyAAa (Respect for person)
Tassnsidelauansauansnluanuidudiudinazn1ssnuauau (privacy and
confidentiality) Insnaiininilasinsiteadsiiiululnsnnuasinslaoaatasynauii
SmamAdeiagldtunstnnulidsulnsatast wasiduneundousumuanmsgiu

gauegliiinlafandnnsmanaiuweswidy sufuussengismsinTinkasnsU] oA

FEUINNTINWITY Wnananadaslladasleavidnsin wisasulanansaufasaous
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1.11 Nﬁlliﬂ&l‘d‘lflﬁmm’imz‘lﬁ'%’umnnﬁ%ﬁ’&l (Expected benefit and application)

yilmsuisanuannsavesnislfiduaduaiudeudadunsinvidiuizanms
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pduAngHuIndesrdudssiniunsinvinessu warenaliinanistidumadenty

masnegtheuzsivgeusaly

1.12 gUas3ANaNainTUsENINNITITeNALNINTFIUNTHALY
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UNNA 2

a A v
NUNIUIFIUNIIUNLNYIVDN

Y [

uzisadugeu udyminddgymeasisaguinuldlulszsndlnelaedUisdinun

faumuwnmdideiledouzidsiuseu 4 lu 5 vesfihe agluszeziliannsonidals
Bmneanailiegluszeriannsalidnymenald M masgrudmiuuzgesy
gou luszezanany fie nshieaiivndaviaviasaiien (systemic chemotherapy) Falu
Ua90u gnsunsgufe Gemcitabine based regimen (9) saufiunislenseiuinlungu
yosuaiilu (6) B4 mussnusnTInsanvuInvefeuvesinefildaiiiitngnsumsgu

ylaLies 10% va9runnnauluglaseeeian 3 wauwinuu (7, 8)

g = ¥ ¥

HB99INDNTINITADUAUDINDLALUIUA WAy NISRIYSIARNT JILUNITAUAINITNNT biND

LY Y

19 dun1s$nwasuannmsiisnaiiviinnaneds wu n1sasneanagadidntlululilesensu

gouvllagat (Cystic tumor of Pancreas) Ms@ngaitivaniuninaesndudsading

Y
v & = ) 9 a s Aay o J T v ) & Ao
fouNzi3e 38 Nsinwimnens@awadgiaunu (Cytoimplant) uidildnanisshuidunds
laiwelatin (10)

MsYanEuzIse vie Wesendusgeu laenisldidunnusounauing
(Radiofrequency ablation) tWunilslunssnwiiiosenianzi Wenlagldiiindnsinis
| [y @ @ | P ] Y] [ [y A 1

pRUAUBIRENIT N NS IRUBaU Tussegldanunsadidnla (11) lnendnnisfe nisds

paUIVgIINWeseInanlinady kududi Whdiewuanss pdwingasmieniliinay
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- feunzisdudusou fvouwalidaau wansaduludu waz T AR e
UNRABUTIU YNIAEINABNITATUNUAYDULIANISYINAANT

agdlsfinnu Tullagiu fgdnenmsnisdesndesnfuidesnnvu vlwaunsoaenidy
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AaWINedleibausiswiugaukarimMssnuigisillalaendeuniu Jehlisuliveya
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nsAnwvsludninaass saude lunywduniu

UBNINNTHIYNAETAENTINIEATUAIINSTDULED UNAISANYINUIINTIBT
AWINY 19EXN50NTEAUINTINNIY NIEAUNISHINTUYRY specific T lymphocyte (12) uaz
heat shock protein 70 (13) Fso13inanigdeune nauuzSdunsluluusnuduld agralsh

a1y Gelinunangrudelseanvlunisnaaesuayudludagiu

gunsal

VA v v

wiiliseauneuntil gidedinudasenitu 2 dw ldun

1. L%uﬁ?iu%‘wq (RFA needle)

2. \p3eaNLllnAAUANg (Extracoporal radiofrequency generator)
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a =

updwIng Ao Wulany annsaunadndneuiienifons Inaaudfimie
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\
AFWINY vu1esnee il aunsodenHIuYeITEnIeNsdesndonfudes diunIeenin
A a v & 4{‘ a o U Y a1 | a v v A a o
AawIng dnidueseswiadineuendniieg dvewaWeuiumiduaiuing aunsan
AIAUDVBIATY WHIUVBINTAIATUING Uag SveziaIn1sdsniuIngla
| Aa 14 a 1 [ a 14 !
wihdleald wag I5189u wialu 2 via taun
- J = =% 1 A a < 1
a. Monopolar probe %38 LUUTILALT FedIRAUINYBDNNINUABLTL K1Y
& A RA ¥ A o A a a ¥
WewgaluiiUe ualduiuwlziieSuadiuinguurivesgile
b. Bipolar probe %30 WuuaeI Felluvaddanduing way Sumdu nnelu
Wuwviaieniu
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a

= a v < o Y
M13199 2 uansile uay 8vie veuluaduIngniseanluldagiu (23)

vialdunduing YUA siaduaduing  szezthanudou szuunaadunielu
19 G EUS-FNA needle electrode 19G Monopolar 10-15 mm. [ty
(Radionics, Inc., Burlington, MA, USA) (1.1 mm) %QLaEJ’J
Habib TM EUS-RFA catheter 1Fr Monopolar 20 mm. [ty
(Emcision, London, UK) (0.33 m) Fadien
Hybrid cryotherm probe 14 G Bipolar 26 mm. Tdmsveulneanlas
(Hybrid-Therma;ERBE, Tubingen, (2.2 mm) aaﬂsﬁ"’a
Germany)
EUSRA RF electrode 18,19 G Monopolar 5,10,15,20 mm. Tiunde
(STARmed, Koyang, Korea) (1.1 mm) %ﬁLﬁﬁn

Bnsudueduingdilugaatou (Route)
wiadu 2 Wudn Toun msaeaduniunisidndesndoaniamiiivies (Laparoscopic

RFA) si3enisaensduriiunsdandendudes (EUS-cuided RFA)

a = 1Y A o U i a vas & Y v v I3 o
Iuaﬂmsﬁqﬂa@ﬂﬂaULﬂﬁlﬂﬂﬂlumﬂﬁqmuaN Ieﬁﬁﬁﬁ@ﬂL?J@JN']UW]?N'W@@V]'NGUENW@QL‘Uuw'ﬁﬂ

TReAA8UNNGALVINNITADATLIN NN 9L UAUT AU DUUS I UNE IV FIALNU
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vosiuseudueiorioginnnuimiyiennn msivisidwomaunanifusimetoay
AAYNANLATLNLY ABinIaNIday JuNan1eniaviad N5 dauen uag i

amzusndeuTBURLA Sosaz 8-30 Sehifeuldunsuany sennisdeindesnduded
Araviuay way Uaenadeuindu lutlhigiudsiuaminisaeaifuriunisnisdesndesniu

Ao dundn

Jauadlunisniiinnig

o
1 a o

iflTafruaTaLY WedaustRilantensausuae Todunissneasy

o QJVLIQY/ o

UagUu &
nnmstenaiivhdn emueumziSsivseulugnanuansd vie szozunsnszae

Tudruvesddudulumsvhiinns luthgtusslifinisinundmauinsldidy
AduAngAsTh Aoy nds vide mugludunslyieaiivhda udlinnsfinuwes I. Frigerio uaz
Ani(24) AnwimsinwisefunduauieusieiBdendosseminamanidanisiies sl

NUAULANFANVDINITADUAUDIVDINITI N LIDYIN NOU 1150 NadlrneAliv1un
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Y _ v o
daviulunisvininnng

wenanderulunisdesndespiuidsdl dvenisseismsludthenilunTaansenuy
Wila 1138 AT MIMUABRIINTWILYEINITA WBINAREINGDIITUNIUNITINIIUVDLAT O

AananvihlisladuinUngd vise wesesinnisnsenniaundla

Hoyavaansinudieidunauingannnmunuassnssy
TuszezusnuasnsinunsTdidunauingiu dnidumsdnwlaensvenumans

d09naeandn (laparoscopic) Ingnuiisneu 8asnsiianIzunIngou Soeazd-28 (25)
Snsmsdedin 3-25% (25) lumsviwinns Seilvinssnudeistliduiiten
Tnesenunnzunandeuiinunnanisinudedsd Wun

*  Pancreatic fistula Lunnzunsndouiinuinnian Andudesay 18.8

* Audengaiilunaenidendinediia duiesaneuiou

* dugoudniay

*  msuiaiuRealdiandiunu

* Fenvenludewiniuusiniudewiidiavgmion

1.dayavnnsAnen luewaass uaz dndnaaag

nsanwnislidurduinglududou Busuludninaass Iae S. Goldberg(26) uaz
Az lisenumsfinuanuazaniunisldnuiasanuvasndevesnisiddunduingtiu
i a a = [ g A o 1 o Y @ = a
nMendesrdudssiavihateilelgeduasu lagyinismaaediuny laeldiduaduaruias
':;'u Modified 19-gauge Vilmann-type needles (GIP/Medi- Globe, Grassau, Germany)
A48 500 Alalgay, monopolar RF generator (Series 3; Radionics, Inc., Burlington,
Mass.) teviliAnenuseuluileoseuidufionmall 90 sarmwadod nuguwuunis
ManellloldoaenuundInIsyninanis 14 Jufe 1nalnsi(Cavity) 1-1.2 [GURLLAT Lay

Wawgaiime(Necrotic tissue)
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M. Gaidhane(27) wagansz vnsanwiluny 5 dlagldduaduingwnriaiediode

Fusourun1andesnautdss lagldgunsal The pilot Habib EUS RFA probe (EMcision

v ¥
a2 o U 1

LTD..London UK) #1affu Electrical RFA Generator lngnafilaainnisnsiatuiileduseu

NINEITINGINUIT Andanlasunisiuvinatedinisontautdungaudausiindnisiuiane

'&/ lﬂl L2 U
VaUUBLYD Acenar UpIRUDDY

a

Tuvauein1sfineives HJun Kim (28) warane luny 10 Mileglddunduing

q

18-gauge RFA electrode waz VIVA RF generator (STARmed, Korea) i vihaneiiioidasiu

! | 1 A o & 2 a o a a s & v
DDUNIUNINADIAAULALY LABNTLELVBIUAYLTNNNINIUN 1 LYURALUAT YULUBINNAUDDU

'
A =

NUUSLIULLBLEONONLNIANTBUNIULUBLEDA U R UNUNRLALYBULTATALIU

Y

'
=) =

Wuraudnansveailabeigninviiatelaeiadefe 23.0 = 1.5 Taduns wazlinuaiiy
RaUnAvaIrInIsyinaureseuleifvesullaSaufeunaukas naInIsyindnans
1N 3 NITANYINUIT UF189IUVBINATIALIINNANTEHIVIIA1UL UL DL AUD DU

1 fise9UNTNLGURINTELINLINIT MTAAAUBUSNLAU kag NMSAARIHAUTLINNGY

YN

o Y o A A o ! Y A a ' £4 o a
E‘Uﬂ']‘W‘VI 3 LLﬁG’NViGmﬂ'ﬁLN’WHaWEJL‘LJEJLEJEJG]UEJEJUI@‘EJFL“ULGUMFWU'WIEJ}N'TL!V]’NﬂﬁENﬂa‘ULﬁEN

2. nsfnenluuywd

Faustl) p..2013 iusfuan Fudssnumsliinaluladnssnwdesendugeu
Fronawvhanelasldiduaduinginumendesnduissnedldlutasatanniuesy
(11) S .Lakhtakia uazAz(20) Tdmeaumssnwgihedosenduseusia Insulinoma
Foduniuingiumindeseaudes fihe 3 efldsunitdudesendusou

Insulinoma #aMgsameldvingauuinisisin laesurieilosen duseusti
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Body of Pancreas 9u1a 14*12 aatums, Genu of Pancreas 9uU1A 17*12 Haaluns uay

nednourauRuuaisly Head, Body wag Tail of Pancreas lngnauiiduunalg)

(L))

d‘ a a a F 2 Yo o d’lJ U 1 % <
Pgadivunn 22¥19 fadwns guiennselasunmskivianeidissentudugausiiedy
ﬂﬁiﬁw&g The EUS-RFA system )STARmed, Seoul, South Korea ASAINE391U7 (50 T0a
WelmAniiuiunmevesiowevuin 10-12%5 Tadwns tuaa1useann 10-15 U1 vas
nsviimanislanunmzunindeu lunsiamugUisndenisidariufivaglussesiaan 11-
12 founud181n15984 Insulinoma  melulugtensanuse dslunisfinuil tauansli
) ) ~ = ) v & YR Y aa ° & 9
Wiutawanissnwneengsnlunsinwddleiliesendugeumeidniswvhaeiiiesensiy
WuAduANDE
J Waung wazanz(19) s18a1unan1ssnwitheiosenvesivdouin

a 1 b4

. Y an ° & Ay o d' I v )
Insulinoma sRgFBnNswhangilaemeitunawinglumendesnaudess TugUlenils
2 a v = = a N . .
egdndul Ingldidunfiualnuiaein Habib EUS-RFA catheter)Emcision Ltd,
London, UK fiautilasenagusiiaiUncinate process Y89RuUgau Maen15ninnn1say
ATIHANTININAR HUI8118391N9IN15%84 Insulinoma FewaueINITANYIHYIEudy
UszdnSnauazmnulasaievesnissnwiilesandugeusie Insulinoma adusge
M .Pai uagang(16)leinsfnwranisshuwiiotendusaunieisnismiviany
Waemedunduinginumnandesndudsduitionuase flennselasunisidedy
\esanduaeuviingat (Cystic Neoplasm) vunaiaau 36.5 dadlunsuazdnaassignuiile
sanfugeuiiafiadngesiuu)Neuroendocrine tumor vwinwds 27.5 fadwnslagldidy
ﬂ?ﬂ‘ummaqwﬁm Monopolar RF catheter (Habib ™EUS-RFA catheter, Emcision Ltd.,
London) sinanisanusavintidisaludtaennselaglifinnzunsndeunidudunse
JULS9 YasRUrennTeNililetenviingadl INMIAAMIUHAATIININNTIE wun1svngly
v & ¥ = v Ny | &
noullasanludUhgantsng INAUTIENUNITANAIVBIVUIAYRINBUTNTRYaY 48 diuluiile
a & v & A -:4 = & v & =%
saniiafiaseesluuiy nunsfsuulaseufennuideseuilosenniliseuagny

(% ' '

funsainawInls dadunsninisnevesiletelugUlisdnnileg
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g‘lJm‘wﬁ 4 LLaﬂaL%uﬂﬁuiwq%ﬁm Monopolar RF catheter (Habib ™EUS-RFA catheter,

Emdision Ltd., London) Uagguninn1sdeanaesnduides

A1519% 3 uansdayan1sfnyveinIsinwimeduriuingiunsdesndesaaudedy

1z159fugauviln neuroendocrine tumor

=
N1IANY

Rossi Way Aay
(29)
Armellini e
AL
Pai Way Aty
(16)
Lakhakia uag
AEUE(20)
Waung Lag
AeE(19)
Thosani ey
ANE(30)
Barthet uay
AME(31)

3

2014

2015

2015

2016

2016

2018

2018

Aae
Y

14

UYUIN

v
nau

9

20

275

19

18

N/A

aunsal

Habib EUS RFA
18 G electrode

(STARmed)
Habib EUS RFA
19 G electrode

(STARmed)
Habib EUS RFA

N/A

18 G electrode
(STARmed)

o w

QYEN
ANy
10-15W

65
N/A
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50 W
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10w
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=2 o Y oAy vee Y& A a o & A
mMfinwneItesdaiites T Song wazanz(14) laAnwnisldidunduingimianeiilelde
Tugtheussadudeussuzananu Inefifiisusswiuesussezanaiuvseiinisnszanevelsa
6 yenTlunsfinu dunisvedneuiiiesenagi Head of Pancreas 4 s1euazaL
funils Body of Pancreas 2 518 wunvediiosaniaie 3.8 Wufiuns fide 3-5 lwufunsiy
nsfnulldidunrduingaiin 18 -gauge RFA needle 53U VIVA RF generator STARmed,
Koyang, KoreassgzUatailauaaduil 10 Jaauns Asa1nasanuil 20-50 Jas n1sievinans

dgl’ = o :’/ a S =) o goj ! d’lj Aaa 4 d‘ I~
\Welgevihastay 10 Jursienieyn uavvgraundnasusngiuniiinsasieunduide s
niunfnseunguituivedlleseniaun nasnsviinanistUlgassneionnsuinvies
[ 4 ¥ v ¥ ¥ 1 ¥ dl @ LY
dndoguazanunsamunulamensiieuiuin linunnsunsndeuidudunsiely
msfinwll lusengtheldesenswinlngnmsnivhateideomeduaduingdldanse
VI S
AsAUARUILTIVBALlBenlaviavn
[ S o oo = 1 = = = ! v &
nanudiinsAnwgesqanuinratgnisfiner nmsAnwdiuuindudu case
report WA case series wWaENSANWINNLITDIEEIURY druannnsAnwnmundieglussey
Tudulag WWun1sAinwdemnulasnsdie was snsanudnusalunisviinnis
Tuudazn1sfiny) dnidendUlsuzisaiugaussezanaiuanizil ¥3e szesuninszany
A o =2 ax o & A Y g v a < i
WalinsumsAnyr Tag I5n1siwvianeiilode wawnuinly uar vlaveadunldluusias

ANy dauuana1eiy winual yanisfnedensianudnialunisiinnisees
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Ingaguudinissnwusswugeuluszezgnaiumeisniswyiaieileoreidy
A a I 1% S S a & % = Y & 9
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unil 3
BANUN1IY
3.1 3UUUUNISAY
Prospective comparative study with matched control

' ¥
aa v

nTaTalssufisuaanquitanvariiugulndifeaiu tnelilinnsgungusiegng

3.2 52 08UATN157Y

#0709 L5aNe1UIaaensal 1873 auw wirsud 4 lwaunuiu n3anny 10330
Usgyns (Population)

. Uszansimung (Target population)

v & =Y 1

Ao JUhenlasuitadodunsissiusenlussezanaudsliansasumssnulaensindnla

. Uszv1n3629819 (Sample population)

Ao fhenlasuitedodunsswivsoulusserqnanuddliannsasunissnwlaenisindnle

FarsumsSnunlsmeIuiagiainsal

2 = Y v = - - .
wnaatlun1sdndengUqeidianfne (Inclusion criteria)

- 97811nnA1 18 Y

- 1 ECOG score Hagn31sosinny 2

- Ieasunulumisdasusednsiuauive

- lasumsidadouzisedugsussuzgnaiulasauindeuiduseulilnnin10
WURIAT kA P3UNISIUEUNITITIREN NARTIINNEITINEN

- laanunsondale TeefRia1suiaIn NansIanIesIdEInegn ¥se ANULTLRNN
AagunngiideIvey

[ [ v aa o Y @ d' a ] ¥ d'
- @unsnsumsinwmgisnisvianelagldduafuingiuniindesniu

dedld 9nnsussliulaedidenvigynisdesndesnaudes

wnasilun1sdadengUieaanainnisfinen (Exclusion criteria)
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v A v & o & a a 1 9 a
- fhenidnsmudaiivesdentinUniuagliansounleld lnefiansanain
INR >1.5, aPTT 141nn31 2 111989A1UNR 9150 1WIUNAALEDR $1n1 50,000x10%/ul 1aq
laSuindniden wse Fresh frozen plasma wan
) <3 £ Yo 2 I~ Y N 1 v
- ndudaslasueimunisuleinvendentas liaunsaveala
- flansinludeaiaadudsunaun

- lanunsaiuseslsnannnisdeindesnauLdes

- Jiln1EmaAumMISHAUNG WU NARRIMIVITONTHINIERIMNSAUAU Mlvindes
' 1 Y A A d‘ [ 1 1 < 14
ldanunsoruls vselseslsaninseumneyinluliaunsoniuiuls
Y :./I & A ¥
- {hemanssaviseliuLyns

- anmesnenievesgUaglinieu (poor performance status)

3.3 YUINAIDEIY

NSAUIUTUINAIDENN (Sample size calculations) 9198991nA1TANWLAE
Kunzmann et al. Fauanslmiung 8ns1d1u N15anadveIvuInfaunaalsgaivivn ans
11M35IU gemcitabine WU -10% (SD 18%). n1s5nwrsaiun1stdidunduausou an
A15771UNLNUDHITINITANAIVDIVUINNBUDN 20% LA8AIANITAIINALDELY standard
deviation winiu As 18

muuitegnthelaeldgns dall
N = 2(22(1 + 22B)2(0/8)2
N = swnsegngudiisussidiuseusseranaiu@uiugae)

a = AnuRanaInYRINITaTUaNYEUsTYINTIINAaiAvesegen rualidy 0.05

Z,0, = TLAUANUTDIU 95% 21nA1509 Z TAuvinnu 1.96

Z,p = 0.842 at 80% power

G Ao Andotuunnsgiu F991nn1snuawaTsanssy Aalaidy 18
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O A9 PMI1AIUAMUAINVBINITANAIBIVUIANDUNSILFsLATIVIUR Weuiyu 9RsInIsanad
Yoafouilalin1sSn¥TILAUNS T LAAUAIIUS DU AANITINUILANSATINITANAITDY

UINNBUDN 20%

[

unuendnuieeaglelaslfansdneiu THsed
N = 2(1.96+0.842)"(18/20)°
= 2(7.85)(0.9)

= 14 Ay

4

wudesldnquarunu ludusdu 1:1

(%
Y

&
YNUY

[

UIUAITINNTVAADWINUAILVNY 14 x 2 = 28 AY

[
U

AauAINATALIN NuIINsAnwIResldiegeUeg ey 28 saeln

3.4 YUABUNISNIY
3.4.1. AnFaR1ENEHUAS

TngUszanunuiuwnndinvedldlinsuiaasanisieazUseiiuinenanadas

WiNzaufuNIsnsuldevs el nunndianvesldisivanans Tiwnndianvaald

o
VYa v A %

Uszanuaunugivednase tnennenaadlasaulanginativy awunuieIdeInasd

(%

MAAUDMNS TU10 1ATRaTTIraLasal sW.Kaensal Ing wey. AT 1BesnIuW

5

Y o

({3demén) \JudlideyasduieingUszasdlasiniside 3Bnsvihimanis Usslend anudes
- o 129 = a4 A Ao a 1% o v v
Meradinsazlasu sulvfaaufendunil wasilalendlioraadasaeunudeyaaudila

warlmiandnaulalnedasy

3.4.2. P1EE@IATAIYRIULDULTNITINUIY

'
v

Amninlunsidennauazlasudeyanuasidunvedlasinidelagaviden uaz

WsAdTennauseIadelrnistusauduaiednuaisnes (informed consent) AauLsy

q

ey

YNANSANYIINY
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3.4.3  a3293ddemeiasufiRng

ileUsziiumnmiesuesithe uasiilowSouifisufamunanounasndslinisinw
savstufinUinueu fuan nsditfielduiuinlunduues@iu doyanansiama
ﬁmﬂﬁﬁ’amsﬁLﬁ‘uﬂ'auLLawé’qmiﬁwﬁmﬂmiﬂizﬂauﬁ’asJ Hematocrit, PT, PTT, INR, Total
bilirubin, Direct bilirubin, Liver function test, Serum Amylase, Serum Lipase gy CA
19-9

3.4.4 IIN15d09NA0IAAULEYS

[

I ' NS A v A o &
WmuJunquwﬂaa\i ATHUVUADULNDEADINADIAAULAYIAIU

Undudeindasnauibes
IosdoInaeanIufineIMsvedl g TuIaRIaInsal fingidsdinaiyasel 4u 10

Ingliigheentuazenmsegiedos 6 1ilue neurinisdesndes lngluiudesndesuin

1%
v

Fatl
4.1 fUnarldfunsniFemaviaeniiionsi ceftriaxone 2 nfimendng vido
$ulsenu ciprofloxacin 500 fadnsu newimans 2-4 Flusiieandnsinisin
Honnmsviinanis

4.2 Jouasesile aunsalsingg ndesrdudes Wunawing wiosdinauing

¥y =

wazeene lvnsau Inegunsalnldlunisveasstife Wueduingldvila 19-cauge

RFA needle 571U VIVA RF generator (STARmed, Koyang, Korea)

4.3 weuramnslaaunsal Mouth piece, @ngn meperidine 4119 0.5 7.
setlmindeUae 1 nn. uag midazolam wu1a 0.05 un. sietwiindiguae 1 nn.
Wngnseuaiden avavdeuEthevauatiniousuinanis

[

4.4 Fuppun1syin EUS-guided tissue sampling 1Uugiadl

. ﬁaamﬁamﬁmﬁmﬁﬁﬂuﬁu Linear echoendoscope (EG-3270UK: Pentax Corporation

and Ultrasound Scanner NOBLUS: Hitachi).



sUn Wl 5 uanaLA3B98anI1979tI5U Ultrasound Scanner NOBLUS: Hitachi.

AWl 6 wansanendes EG-3270UK: Pentax
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gﬂmwﬁ 8 uanudunduive 19-gauge RFA needle (EUSRA)
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(sTARmMOd

VAVA combo RF GENERATOR

gﬂmwﬁ 9 LLamm%admﬁuim VIVA RF generator STARmed, Koyang, Korea

AsdeIndandudssilag se.unUssRute A9 wnnddesndesazinnisdes
ﬂé’am?{wﬁmﬂhumqmﬂmaﬂijﬂaEJL%’ﬂﬂfgjﬁu‘%nmmmMaa@mmmazmzwammiz‘i’m‘uu
MntuRzEYhnsAsIosenuesiusau LﬁaLﬁuﬁagammﬁmﬁmﬁuéau Tudupeud
ﬁwmsﬁ’uﬁﬂ%a;ﬂammmLLazé’ﬂwmmmﬁaumL%qé’uéau (hyperechoic, hypoechoic,
inhomogeneous, homogeneous) 52184 FALYULY WA YUIA

MNAIATANT SnvarvasfoUaINIsIINISNYIRIENISEHTIAeNz STy
A a v ¢ ° a < i P A A a
AaUIMYlY unndazass Muuefiamsvesdiuarnsiaaeugitliiivasaiioninyine Usian
< a & v ¢ o o d' =~ = &
voudunazuInaauilasentagldilandunisinunsianisindeulmusion Fauly
lartuunfives inseansndudssrudas lunsainivaondeninuinsey unndhazanidn

3l Wueduingdnluianeilasenvessiuseuluiirniiy

wnndaglaiuniuanudgeinunandesrdudss vnswnvinaneussnedy
pauIny lunsinenil iWuedwinglduila 19sauge RFA needle aufiu VIVA RF generator
STARmed, Koyang, Korea sxozUateilnvadduilo Jaduwns asmindaanui 50 nd 13

[J & A a a & U o & = 2 = [

wvihaneLlieite MUSHNYeLlaIeNIUNTENIiNTIINeveRllotonUsnNITBULINTRs LN,
Iglneinmesndudssnlailisunndmlududun viewureserniedundu senldidu
Sefiuszanas 3-1 fadwnsanaudnalwendy Wisaunssrisvunveuwnvesilosen wie

o da X ] = A 1y oo & ¢
UNTETOEVNIMANYY HszepinsannvaenfenfiegiiufsalussesUssana 189 0.5
fiafuns winddasinmavgamvinans wae Wisufienwweadulugusinnduiiaunsom

[
v

ihanelasialy wagyhdrauninasusingiiuniinisasviourdudsaiuvunfinseunquiiuiives
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3.3 PIfedwmansnsnnamenisdaeuitunes vseduensle liunsidunmdlng

v 1 1Y I 1
SdunndlinsuigUaseglungunisnaaedla

3.4 PHifaiunuusuutuiinnsenagiuteyatupeuinmes

sUnn? 11 uanswuulesunistuiindeya

PRF RFA PDAC
1" visit day
Arm  1.RFA 2. Non-RFA

Demo -

1. ID Case

2. First name

3. Lastname

4. Age

5. HN 6 Gender (F, M)
History

1. Symptom

a. jaundice, pain, t, weight loss, di findings, anemia, palpable

Lab

EREOENAWNAE W

=5

mass, elevated tumor marker,

large ascites,

vomiting
b. History of acute pancreatitis (none, yes)
¢. History of chronic pancreatitis (none, yes)

~

presence heavy drinker)
. Smoking (none, past, presence (< 3-month absence))
Pack/ year
. Concomitant CMT (none, yes )
. Concomitant RT (none, yes, )
. Pain score,
. Pain medication

dosage mg
. Presence of celiac plexus neurolysis (none, yes)
ECOG Score

8 AP, AST ALT Albumin

CA 199 AFP. Ig G4,
Platelet Het. INR Cr.

. Alcohol (none, past social drinker, present social drinker, past heavy drinker,

Amylase lipase

. Number of masses

. Location of mass (uncinated, head, neck, body, tail)

Maximal diameter of mass (mm) short axis,

. Density (hypo, hyper)

Venous involvement (no, PV, SMV, IVC, HV)

Involvement pattern (none, abutment, encasement, invasion)
Arterial involvement (no, CA, SMA, HA, Aorta)

. Surrounding organ involvement

BNV EWN

a. None, Duodenum, spleen, kidney, stomach, bile duct, pancreatic duct

»

T N M

6 September 2018




Inclysion criteria
1. PDAC, non-(esesiable,
2 ECOG<4
3. Age 18-80 years
4. None or minimal ascites

ion .
1. Uncorrectable coagulopathy
2. Pregnancy

Endascope intubation failure
Endascope positioning failure
problem

DI

6 September 2018

Procedure 1st

Date

Brand scope (Pentax, Fuji, Olympus)
Pethidine Lo —
Needle

L
Time from scope intubationtowithdzawal _  min
Time from RFA needle to needle out of lesion min
Int (none, yes. )

NOwAwN -

8. EUS and endo findings
® Endoscopic luminal invasion (None, stomach, duodenum)
® Luminal obstruction (none, gastric outlet, duodenum)
Ascites
o None, small, moderate, large (seen by PE)
Lymph node (no, yes)
Omental cake (no, yes)
Liver mass (no, yes)
Presence of biliary stent (none, plastic, metal)
Presence of PTBD (none, yes)
Dilated bile duct (none, yes)
Dilated main pancreatic duct (none, yes)
Chronic pancreatitis (none, yes)
Addition findings not seen by CT (none, yes = |

9. Target 1 lesion (by EUS)

® Maximal diameter of mass (mm) ______ short axis_
Type of lesion (Bang mass, LN)
Location of mass (uncinated, head, neck, body, tail)
Necrotic area (maximal diameterinmm)
Echogenicity (hypo, hyper)
Heterogeneity (Homo, hetero, iso)
Consistency (Solid, cystic, mixed)
Pre-RFA elastography score _______ pattern,
Approach ( tansduegenal. both)
Total seconds of RFA seconds.
Totalnumberofpassages _______ times
Percentage of ablation coverage %

DR )

10. Target 2 lesion (by EUS)
® Maximal diameter of mass (mm) ______ short axis.

Type of lesion (Raog mass, LN)

Location of mass (uncinated, head, neck, body, tail)

Necrotic area (maximal diameterinmm) _____

Echogenicity (hypo, hyper)

Heterogeneity (Homo, hetero, iso)

RO

6 September 2018
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HAnVilglusunsu SPSS version 19 (IBM corp., New York, USA) Tun1siiasngyinig
an dunssusndeyaldlusunsy Microsoft Excel 2013 (Microsoft, Santa Rosa,

California, USA)

U338188NBUZAIUYARATBINGUMBETIMUNAIN NaNTliTuNsSnwdensTddy
AAWINEHIUNIINARIRAU AU I Y IRTEIY kazd e nlasunssnwaigTs
wasgruegfe Tunsdlifudoyauaniv wu me diawelugunsauaniaeud uay
12 o v oA 1 a v ' e v
fovay nsdliludeyarailondu 01y Usunueunuintundunesiy uandusuievas
(percent) AafekazALU8RULNINTFIU (Mean+SD) viTerLisegIu (median) WagAiden

19d (Interquartile range)

Wisuifiousniadsnnnysng 189 ANEN LAy U3nRs Tuinvessi3siusoustes
ananu Mevdansvinsinanis 3 (e neunds msviwinanis - lugthefisunmssnwmenis
wvhanelaelfiduaduingriumandesnduidssnfiunssnvainnsgiu wazgUaedlesu
MESnwILULINAsIufissegaier esmudy Aaduaiung mean difference wazdaa

AMULTBNU 95% Confidence interval

d = | =2 (3 o o J 2/ 1 Ao (% v
Wisuieuomslufiaussasaannisiminanis (21) sewigtheniunisshwe
mawvhanelagldidupduingriunndesrdudessindunissnwuiasgiu Augdaed
lpfumsdnwuuuannsgiuiieseg1usien seaunsiiawsnsaiienauviinveseinishl

=3 & @ o 14
NIUSEAIALUUIIULIULAE T DAY

Wisuieuseninngulaeldadd Student’s t-test %38 Mann-Whitney U-test &1
numuUsHellles wag chi-square %38 Fisher’s exact test @wsuMmLUs@enay lagn1mvug

/1 p value 98l 0.05
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unm 4
a %4
RaNIIIIAINSNVBUA

4.1 AMANBALYBELTNTIUNTANE

Tugiaiainisiiuteyaddesenined w.a. 2560-2562 fdnsaunsfnyIviady 28
au wuseaniludUaglungumaaes (nguiildvinssnemeniswiatesedunduivg
Sufunsigeiividngnsunnsgiy) 14 au uag naumuau(lasunssnimeeail
o v o ! = P Y = cdSvven &
Urdaiienegufier) 14 au lagliiinsdneanainmsfnwiananaeinaalinluduneuunsn

InedUrendnsunsfinwdnlvg unands (Sosay 67) anewdevesiUlsfe
66.14=10 U lneilongiade Tungu EUS-RFA wag nau aaunu Liwansineiuegaditudfgy
eafiA lawn 018 66.53+10 U ua 65.71+10 Y suadu

AUaedunn dimsitadeduneswiveeusiin Adenocarcinoma 26 au ( Seway

a o v Aaa o & a . Y & oA v
92) Inednuiuvewiieiiiadeusiiawin adenocarcinoma wirfiuluvsaasngy Ae ogas

& A a A A aau & & a . A o &
92 MaDINAU W88 2 AUNAADIURELUULZLIITUA malignant IPMN 1971WU 1 AU 19
! a [d 2/ ! !
aoangu Anluseway 7 songy
[ < o ' < o v = 14 !

szerveuseduannlusseeniinisunsnsvevesusseludieioavdu laun ssoy
aa A ] ° & & v A
VI8 Y30 TvEZUNINTENY I1UIWNIAY 18 AU (Feway 64) uag svuzanud vie svezgnany
wnnzdl WWudwau 8 au (Gevas 28) waz szeziides 2 au (Sewaz 7) laeszeznis

o w

LLWi'mzmsJéuaﬂmL%faﬁua'auluﬂfjuﬁﬁaaﬁgﬂaaaﬂdm Ldunnsinaiuegeditdedfynneata
AATuETLaAveIteuNnSTUs AU Suuia 50.43+19 afuns Tasvindy
FUS-RFA waz naumiuay finnuenivesieunziisliunnsiisiu Tae enueniedslungy
EUS-RFA 1y 59.21+18 {adlains tag NauAIUAN 49.65£20 ladluns
AsUTINAsInAvestouLaUTnuiuseu Taesuvindy 77.12+59 Taddns Tay
wiadu Tungu EUS-RFA 80.79+54 fiadans wag ngueiuay 73.70+64 fadans Fll
WANANAUBE LT AN AT
mslfsufinlunguesfiuresidriuntmaaesvosisanindusiaogn luda
uaneiaiu Tnedauun Wy ngu EUS-RFA THUSaeuitan 1de 48.73:35 faaniusieiu
uaz naumuAn TSI 1ade 20.14+23 Tadnsusietu Taswdsanditrsiunms
unaowiiun dnsldeudihnads 30.0£32 Sadnsurotu
nanlagasuite audnunziugiurestae Tuudves ina e msidady ssaenis

ananuYedfauNzis YAALENABY UsastounzSwuseu Usinaeuiuinlungy



35

YDIBFHUNLY waz nadonUNzise CAL9-9 vislunguiildsunisshwlaedunduing
HIuNsdeINdenaudss waz ngumuau Janulndifesiy wae lillenuuwansneiusgied

WAy eadifseninngy Teazdennuandlunised 4

M157199 4 uanansiseudisudeyailuvesdidisiudnuniswnrinaleieunziseiveeu

a 1 1

Inalfidunduing iunisdesndesnaudsaussaiugeussazanaiy

]

Audnuay | dnwaisdes | samioiun EUS-RFA nauAIUAN P Value
(n=28) (n=14) (n=14)
L ey (%) 19 (67) 10 (71) 9 (64) 628
418 (%) 9 (32) 4.(28) 5(35)
27 Mean + SD 66.14+10 66.53+10 65.71+10 .802
Median 67 67 67
ECOG I (%) 20 (71) 10 (71) 10 (71) 1.0
Il (%) 8 (28) 4 (28) 4 (28)
ANSINARY PDAC 26 (92) 13 (92) 13(92) 1.0
Malignant 2(7) 1(7) 1(7)
IPMN
ULV Il 2(7) 1(7) 1(7) 754
<
12159
b 8 (28) 4(28) 4 (28)
Y2 18 (64) 9 (64) 9 (64)
AINUY] Mean + SD 54.43+19 59.21+18 49.65+20 .285
PDY
Median 52.66 54.22 44.74
Aouuzis
Auaou
(mm.)
Mean + SD 77.12+59 80.79+54 73.70+64 536
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J3um5209 Median 58.56 67.88 54.9
v <
ADUULLS

AuaDU

(ml)

USuuewn | Mean + SD 34.32+32 48.73+35 20.41+23 .06
Unlungy

oSHUNLY

vdanEuvinsinw ffthodhdinasidnoon lisusathanudanald

MNNFUMARBIIAY 3 AU FMsagsil TsausSundnszaneviliiiludesios
USnasnn 1 Ay, Tseuzidaunsnseane vilitiaudengasuludenltiansangaenduns
wissvoadenld 1 Ay, anmsramevesgiasugas ECOG score >3 1Ay iilesanniinig
unsnszanevedlsnluiingzen uas ven lilasnsaidrfumssnude 1 au laglugtaeynae
numsvimsunyhanededueduingauss 1 s wey aunsovhvinnisditagaasiae
Tnglaifinnzunsndou aelu 24 Flumdshvinnisluadousn

QjﬂwLfi’hmmsﬁﬁmaaﬂmﬂmjumuqmﬁaéﬁ 1 AW 1NAWE BINHEabIaNN TN

'
v 1 A

SunishigalivnUnseidesle

[
¥ Y U a

Fawe Jdiinnsfinufiannsaindeyauudanalavisdu 23 au Tnsuuadungy
AUrenlasunssnwmenisinianeussadiugeu medunauivgiiunisdeindesni
dea saufiu mslisnalivndngnsunmnsgiu (EUS-RFA) 11 au way nudUisusiieiudeon

szgrqnaIuflnsunsinvimeeuealividngnsuinigiuiiesegusiediaduy (control

group) 13 AU

4.2 dayan1sdendasnduidesaznisinelasliiduaauingwivitaieriunisdeandas
a4 o
GEELN
Tudhegnangu EUS-RFA ludUaens 14 au anunsavivinnisdnsana 14 au lany

AuenauInlunisaenduniuivgiiowniatedouszninanisdesndesnduides



37

lpvinmssnundeunzisalinaduesu lngldduaduivgwniansiiunisdoindes

AaUdss (EUS-guided radio frequency ablation) a1nnsanwisiuudndusiuiuiedu 34
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Y [

1 Tnefifliises1ui 3 Asareny (RAe 1-4 ASIsaA) tUszaznaIlunIsknyinaiemRae
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o)
allge

[y

Miligegnu 270 3wndl (@deR 90-962 Fuil) nedrusnndunmsvhatslaenisaeniduniu

ngnzemsludUlensdu 12 s1e Anduiosas 85

Fwandenvresnsdeindesnaudes uaz n1slddurduingwihasiauuzisiv

29U AILAAIIUAITIN 5 LAy 6

a 1% ax v & A a ° 1 & o | 1% A o
MA1919N 5 LLa@ﬂm@%a’Jﬁﬂ’]'ﬁi%muﬂau’]mﬁ!LN']VH@']EJﬂQUllgLiqu@@uquﬂﬁaﬂﬂﬁULaUQ

F1uUATITINISEVIaeNzSsdiueaslaeldid 3

ARUINEHIUNNTARINGBIATULFLA

agszeznatlumMseyats iy Guail) 270 (90-962)

s28naAglUNISHNIYINANERDN1TEINADIAA UL 168.43 (248.69)

LRazrAsa (3ui)

uvensaenidiunduing 8 (85%)

NIUNTELNIE DIV

a a  aa Y & A a ° 9 & o | 1% A o
M1919N 6 LLE’WNT]8@3LEJ‘EJ@I'Jﬁﬂ']ﬁI%L?JlIﬂﬁu’JV\?JLN’WH@']Sﬂ@umgLiﬂmU@@um’]UﬂaaﬂﬂaULﬁﬂﬂ
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Y
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ndespay | viany Wy | duseudl | pdwing
GEN 34 ASTMNE | YINAISHRA
Gund) yseanld | vhane
@
Wan
1 1 160 8 Neck NUNTEINNE Taiwu
21915
2 160 8 Neck Tainu
3 60 3 Body Tainy
4 155 2 Neck Tainu
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130 13 Body | Hiunsziwig Taiwu
91113
70 3 Neck | Wiunsginy Tainy
60 3 Neck CAL lainu
37 3 Neck Taiwu
81 2 Neck Tainy
100 7 Body | ehunseimig | @alsauwsnszane
91913 fuaefitludes
fi99UsuIuNIn aan
ANANARDY
90 9 Neck | tunseinng | falsauwsnszans
919113 guaglisunsaiu
gupdlivnUnsald
29NAINNITNAADY
400 7 Head | enunssinng Tainy
91113
168 2 Neck | Wiunsginy Tainy
145 8 Neck 9IMN3 Taiwu
131 6 Neck fugaUsNLEU
518 10 Neck Tainy
53 3 Uncinate | eudnldian lalwu
duglofily
164 5 Uncinate Tainu
175 3 Head | Hnunsuinig Tainy
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AU REALN
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10 179 4 Head | ’unseinng Tainy
and 2%
Body
100 3 Body Taiwu
11 190 5 Body | Wiunsziniy Tainy
130 5 Bodly oWna Tainy
360 10 Body Tainy
12 170 7 Body | Wiunsziny Tainy
919115
120 10 Body Tainy
110 10 Body Tainy
13. 60 3 Head | ’unsinig 46
and neck | 91115 WAy
aldandau
aledily
80 4 Head | sunsziwiz | donsenaingidy
9193
91 6 Head Taiwu
14 124 8 Body | ®iunsziwiz Taiwu
93
60 6 Body Tainy
60 q Body Tainy
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AUaedfinzunsndounnulunisiinainisiviavun 2 18 Andu 3 A3 sian1svi

PANISNINUA 34 A5 (5o8ay 8.8) Inavianuainniely 24 Flurasinimans Ao
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SrvzguasantesvinisshvlagliasuinaziihssSinnzunsndeu saudnsnisueu

TSI UIaNImLA 2 Tu

eaeesglasun1snsiadn udn wasfinauaudududon Wussey faldwunis
wWasullaswesdygradnlunisdunseuazlinunisanasvesanuituduidon v19d

12 & A [ ¥ PN 1 v a . a & M ¥ o

AMzwnsndeunivun foilun1izunindounliuunss 619489914 Lexicon (21)8nnslailavi

Y

WigUledaadeunshisnaividamuunsgiueenlu 8nns dslanunnsunsndoulussey
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4.4 Wisudisuruavasfisuuzissivsuszninesnulagldivuaduingsunisdeandas
Aawdes Wiguiu nslrgaividniesegiausen

Aewinssny vwnanugvesiounsisauseu lungu EUS-RFA uaz nau

AIUAL WINNU 61.37 + 20 dadkins way 50.1 + 21 Hadluns Aua1ny

MRWIINTINY NIFeINgUnNUI AleduANevesineu duuiliua Tungud
lpumssnwimedunduingiiunisdeandospdudss 10y 64.25 + 22 Tadwns dwlungy

o w

Alasumssnuimesiaiviingnsuinsgiueguiel ANe1IveN UL uag1aiTud Ay

o

v9adn 1y 55.40 + 18 Jadwns dagulumsned 7 waz wazidenlumnsned 9

M151991 7 uansual3euifisuruevesieunsiwussuUsAfusey sEinenguillasy

o Y < A a | | v A o a Y] v Ao o A | a
ﬂ’ﬁiﬂ‘l"ﬂ@nEJLGUllﬂaU'J‘V]E‘J‘N'WUﬂ’ﬁﬁ@Qﬂa@QﬂaULﬂEN LNygunu ﬂq{[ﬁﬂﬁﬂLﬂﬂJ‘U']U@LWEN@EJ'NL@EJ'J

naugUaey Aaun1sinen | ndensinen | AuuAnee | P Value

EUS-RFA 61.37 £ 20 64.25 + 22 +2.9 .083
(Hadwums + SD)

(n=11)

nguAIUAY 5010 21 | 55.40 + 18 153 017
(Hadwums + SD)

(n=13)
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Aeuviin1ssnw Ysumsanuenvasdeunnsaiueou Tungu EUS-RFA uaz ngu

AIUAN LAY 83.39 + 58 Hadang wag 80.00 + 66 1adans AmUaIAy

MRIMNIINBIERINGUNUIN ALadelSunsvessanounusIuiusau 1
\WasuuwUasegnadideddgyneada Tunguitldsunssnwiedunduingiiunisdendes
pawdss 10U 107.14 + 68 faddns warlunguildsunmssnumesieiividngnsuinsgiu

agafeniu 86.15 + 72 fiaddns magulunisnei 8 uae 1wandenlunsned 9

M19199 8 uansua3aUisUUTUIRS VRN BUNISIUSOUUTAAUDEY SEINNgUITLASY

mMsshwiedunduivgiiunsdeindesniudes Wieuiu nslienaiivrdndiesediaien

GGHAIRL NauN1IINY | ¥AeNIT3INE | AUUANATY P Value

EUS-RFA 83.39 + 58 107.14 + 68 +23.75 .08
(Uagans + SD)
(n=11)

NGuAIUAN 80.00 + 66 | 86.15 + 72 +6.15 12
(1a8ans + SD)
(n=13)

GI']S'Nﬁ 9 LLﬂﬂ\ﬁ']EJangﬁlﬂﬂ’ﬂllEﬂq LAy U%NWWS%@Q%@U&I%L%Q ﬂlau LAY BAIYINNITSNWYD
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33ﬁ37ﬂﬂ§1m%1@5Uﬂ733ﬂ‘H’1@3EJLGUlIﬂaUTVIEJN']Uﬂ']ia@ﬂﬂa@ﬂﬁal%ﬁﬂ@ LNYUNU ﬂ’ﬁﬁhﬁﬂ'ﬂ,ﬂﬂi

o w = [l a <

U']U@LWEN@E’J’NL@E’J’JLLUﬂLUUiWULjﬂﬂa

ngunAaas (317U 11 518)

fhe | mnwen | mwenn | mnmend | es | Uansuds | Uiinesi
fewins | wdeims | Wasuly | dewdins | vimisshw | wWaeuly
Snwn () | $hwn (uw.) (131.) Fnw (Wa.) (1a.) (1a.)
1 34.8 35.8 +1.5 25.0 23.4 +23.4
2 51.8 45.4 -6.2 21.7 28.4 +0.7
3 55.9 60.2 +4.3 75.2 104.0 +28.9
4 52.1 53.3 +1.3 110.0 206.8 +108.4
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5 53.6 68.2 +14.5 52.8 101.0 +48.2
6 61.4 62.3 +0.8 70.7 120.0 +49.2
7 74.9 82.5 +7.5 179.0 196.0 +17.0
8 95.4 100.7 +5.3 163.4 190.5 +28.1
9 98.2 100.8 +2.5 45.0 72.0 +27.0
10 52.9 54.6 +1.8 147.3 114.8 -32.5
11 443 43.0 -1.3 22.3 21.6 -0.6
nguAuAN (I1uIuEUae 13 518)
fhe | enwem | mnmen | enwendt | dues | Usies | Usinesi
Aowis | wdwims | wWasuly | dewihns | ndeins | wasuly
Snwn (ua) | Snwn () | (i) | Shwn (Wa) | Shw (e | (i)
1 28.8 35.4 +6.7 19.3 19.8 +0.5
2 46.2 59.0 +12.8 43.0 73.0 +30.0
3 38.2 52.8 +14.5 54.9 65.0 +10.1
4 34.7 44.8 +10.0 38.7 40.0 +1.2
5 40.6 43.0 +2.4 23.6 21.2 -2.3
6 55.4 67.8 +12.4 101.0 107.8 +6.8
7 67.6 70.2 +2.6 a4.1 58.4 +14.3
8 97.0 86.0 -11.0 249.7 273.0 +23.3
9 724 77.0 +4.6 173.9 192.9 +19.0
10 aa.7 45.0 +0.3 58.6 56.3 -2.3
11 66.9 69.1 +2.1 101.0 107.7 +6.0
12 38.1 49.2 +11.1 79.4 ar.1 -32.3
13 19.8 21.0 +1.3 52.8 57.9 +5.1
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Before RFA 42.5mm After RFA 243 mm
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CRF RFA PDAC (ERAP STUDY)

1t visit day

Arm 1. RFA 2. Non-RFA

Demographic data

ID Case

First name
Last name
Age

HN

Gender (F, M)

ok wnE

History

1. Symptom
a. jaundice, pain, discomfort, weight loss, incidental findings, anemia, palpable
mass, elevated tumor marker, abdominal distension, large ascites, anorexia,
vomiting
b. History of acute pancreatitis (none, yes)
c. History of chronic pancreatitis (none, yes)
2. Alcohol (none, past social drinker, present social drinker, past heavy drinker,
presence heavy drinker)
3. Smoking (none, past, presence (< 3-month absence))
4. Pack/ year
5. Concomitant CMT (none, yes )
6. Concomitant RT (none, yes )
7
8
9

Pain score
Pain medication
. Morphine equivalent dosage mg
10. Presence of celiac plexus neurolysis (none, yes)
11. ECOG Score

Lab
e TB AP AST ALT Albumin
e CA19-9 AFP g G4
e Platelet Hct INR Cr
e Amylase lipase
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cT

Number of masses
Location of mass (uncinated, head, neck, body, tail)
Maximal diameter of mass (mm) short axis
Density (hypo, hyper)
Venous involvement (no, PV, SMV, IVC, HV)
Involvement pattern (none, abutment, encasement, invasion)
Arterial involvement (no, CA, SMA, HA, Aorta)
Surrounding organ involvement
a. None, Duodenum, spleen, kidney, stomach, bile duct, pancreatic duct
9. T N M

ONOU R WN PR

Inclusion criteria

PDAC, non-resectable
ECOG< 4

Age 18-80 years

None or minimal ascites

PwnNPE

Exclusion criteria

1. Uncorrectable coagulopathy
2. Pregnancy

Withdrawal criteria

¢ Endoscope intubation failure
¢ Endoscope positioning failure
e Sedation problem

¢ Intervening vessel

e Adjacent vessel < 5 mm

¢ Intervening tumor
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Procedure 1st

9.

NoukwnNeE

Date

Brand scope (Pentax, Fuji, Olympus)
Pethidine mg Dormicum
Needle guage

Time from scope intubation to withdrawal min
Time from RFA needle to needle out of lesion min
Intra-procedure complication (none, yes )

mg Propofol mg

EUS and endo findings
® Endoscopic luminal invasion (None, stomach, duodenum)
e Luminal obstruction (none, gastric outlet, duodenum)
® Ascites
o None, small, moderate, large (seen by PE)
Lymph node (no, yes)
Omental cake (no, yes)
Liver mass (no, yes)
Presence of biliary stent (none, plastic, metal)
Presence of PTBD (none, yes)
Dilated bile duct (none, yes)
Dilated main pancreatic duct (none, yes)
Chronic pancreatitis (none, yes)
Addition findings not seen by CT (none, yes )

Target 1 lesion (by EUS)
e Maximal diameter of mass (mm) short axis

e Type of lesion (Panc mass, LN)

e Location of mass (uncinated, head, neck, body, tail)
® Necrotic area (maximal diameter in mm)

e Echogenicity (hypo, hyper)

e Heterogeneity (Homo, hetero, iso)

e Consistency (Solid, cystic, mixed)

® Pre-RFA elastography score pattern

® Approach (transgastric, transduodenal, both)

e Total seconds of RFA seconds

e Total number of passages times
e Percentage of ablation coverage %

10. Target 2 lesion (by EUS)

e Maximal diameter of mass (mm) short axis
Type of lesion (Panc mass, LN)

Location of mass (uncinated, head, neck, body, tail)
Necrotic area (maximal diameter in mm)
Echogenicity (hypo, hyper)

Heterogeneity (Homo, hetero, iso)

Consistency (Solid, cystic, mixed)



Pre-RFA elastography score pattern
Approach (transgastric, transduodenal, both)
Total seconds of RFA seconds
Total number of passages times

Estimated percentage of ablation coverage

Day 7 after procedure

Pain score
Complication (none, yes

%

Morphine equivalent dosage mg
Non-narcotic pain control (none, yes
LOH days
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Procedure 2nd

9.

ONOU R WN PR

Date
Brand scope (Pentax, Fuji, Olympus)
Pethidine mg Dormicum
Needle guage
Time from scope intubation to withdrawal min
Time from RFA needle to needle out of lesion min
Intra-procedure complication (none, yes )
EUS and endo findings
e Endoscopic luminal invasion (None, stomach, duodenum)
e Luminal obstruction (none, gastric outlet, duodenum)
® Ascites
o small, moderate, large (seen by PE)
Lymph node (no, yes)
Omental cake (no, yes)
Liver mass (no, yes)
Presence of biliary stent (none, plastic, metal)
Presence of PTBD (none, yes)
Dilated bile duct (none, yes)
Dilated main pancreatic duct (none, yes)
Chronic pancreatitis (none, yes)
Addition findings not seen by CT (none, yes )

mg Propofol mg

Target 1 lesion (by EUS)
e Maximal diameter of mass (mm) short axis

e Type of lesion (Panc mass, LN)

e Location of mass (uncinated, head, neck, body, tail)
® Necrotic area (maximal diameter in mm)

e Echogenicity (hypo, hyper)

® Heterogeneity (Homo, hetero, iso)

e Consistency (Solid, cystic, mixed)

® Pre-RFA elastography score pattern

® Approach (transgastric, transduodenal, both)

e Total seconds of RFA seconds

e Total number of passages times
e Percentage of ablation coverage %

10. Target 2 lesion (by EUS)

e Maximal diameter of mass (mm) short axis
Type of lesion (Panc mass, LN)

Location of mass (uncinated, head, neck, body, tail)
Necrotic area (maximal diameter in mm)
Echogenicity (hypo, hyper)

Heterogeneity (Homo, hetero, iso)

Consistency (Solid, cystic, mixed)

Pre-RFA elastography score pattern
Approach (transgastric, transduodenal, both)



e Total seconds of RFA seconds
e Total number of passages times
e Estimated percentage of ablation coverage

Day 7 after procedure

Pain score
Complication (none, yes

%

Morphine equivalent dosage mg
Non-narcotic pain control (none, yes
LOH days
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Procedure 3rd

9.

ONOU R WN PR

Date
Brand scope (Pentax, Fuji, Olympus)
Pethidine mg Dormicum
Needle guage
Time from scope intubation to withdrawal min
Time from RFA needle to needle out of lesion min
Intra-procedure complication (none, yes )
EUS and endo findings
e Endoscopic luminal invasion (None, stomach, duodenum)
e Luminal obstruction (none, gastric outlet, duodenum)
® Ascites
o small, moderate, large (seen by PE)
Lymph node (no, yes)
Omental cake (no, yes)
Liver mass (no, yes)
Presence of biliary stent (none, plastic, metal)
Presence of PTBD (none, yes)
Dilated bile duct (none, yes)
Dilated main pancreatic duct (none, yes)
Chronic pancreatitis (none, yes)
Addition findings not seen by CT (none, yes )

mg Propofol mg

Target 1 lesion (by EUS)
e Maximal diameter of mass (mm) short axis

e Type of lesion (Panc mass, LN)

e Location of mass (uncinated, head, neck, body, tail)
® Necrotic area (maximal diameter in mm)

e Echogenicity (hypo, hyper)

® Heterogeneity (Homo, hetero, iso)

e Consistency (Solid, cystic, mixed)

® Pre-RFA elastography score pattern

® Approach (transgastric, transduodenal, both)

e Total seconds of RFA seconds

e Total number of passages times
e Percentage of ablation coverage %

10. Target 2 lesion (by EUS)

e Maximal diameter of mass (mm) short axis
Type of lesion (Panc mass, LN)

Location of mass (uncinated, head, neck, body, tail)
Necrotic area (maximal diameter in mm)
Echogenicity (hypo, hyper)

Heterogeneity (Homo, hetero, iso)

Consistency (Solid, cystic, mixed)

Pre-RFA elastography score pattern
Approach (transgastric, transduodenal, both)



e Total seconds of RFA seconds
e Total number of passages times
e Estimated percentage of ablation coverage

Day 7 after procedure

Pain score
Complication (none, yes

Morphine equivalent dosage mg
Non-narcotic pain control (none, yes
LOH days

%
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Procedure 4th
1. Date
2. Brand scope (Pentax, Fuji, Olympus)
3. Pethidine mg Dormicum mg Propofol mg
4. Needle guage
5. Time from scope intubation to withdrawal min
6. Time from RFA needle to needle out of lesion min
7. Intra-procedure complication (none, yes )
8. EUS and endo findings

® Endoscopic luminal invasion (None, stomach, duodenum)
e Luminal obstruction (none, gastric outlet, duodenum)
® Ascites
o None, small, moderate, large (seen by PE)
Lymph node (no, yes)
Omental cake (no, yes)
Liver mass (no, yes)
Presence of biliary stent (none, plastic, metal)
Presence of PTBD (none, yes)
Dilated bile duct (none, yes)
Dilated main pancreatic duct (none, yes)
Chronic pancreatitis (none, yes)
Addition findings not seen by CT (none, yes )

Target 1 lesion (by EUS)
e Maximal diameter of mass (mm) short axis

® Type of lesion (Panc mass, LN)

e Location of mass (uncinated, head, neck, body, tail)
® Necrotic area (maximal diameter in mm)

e Echogenicity (hypo, hyper)

e Heterogeneity (Homo, hetero, iso)

e Consistency (Solid, cystic, mixed)

® Pre-RFA elastography score pattern

® Approach (transgastric, transduodenal, both)

e Total seconds of RFA seconds

e Total number of passages times
e Percentage of ablation coverage %

10. Target 2 lesion (by EUS)

e Maximal diameter of mass (mm) short axis
Type of lesion (Panc mass, LN)

Location of mass (uncinated, head, neck, body, tail)
Necrotic area (maximal diameter in mm)
Echogenicity (hypo, hyper)

Heterogeneity (Homo, hetero, iso)

Consistency (Solid, cystic, mixed)



Pre-RFA elastography score pattern

Approach (transgastric, transduodenal, both)

Total seconds of RFA seconds

Total number of passages times
Estimated percentage of ablation coverage %

Day 7 after procedure

Pain score

Complication (none, yes )
Morphine equivalent dosage mg
Non-narcotic pain control (none, yes )
LOH days
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LAST FOLLOW-UP

A. Pertinent subjective and objective complaints:
a. ECOG Score:
Pain Score:
Narcotic Pain Medications: (None, Yes )
Morphine Equivalent Dosage:
Others symptoms (jaundice, weight loss, incidental findings, anemia,
palpable mass, abdominal distension, anorexia, vomiting, weakness, melena,
hematemesis, hematochezia)
B. LABORATORY:

o o0T

a. TB AP AST ALT Albumin

b. CA19-9 AFP lg G4

c. Platelet Hct INR Cr
d. Amylase lipase

C. CT scan Findings:
a. Number of masses:
i. Increase in number (vs Pre-RFA CTscan)?: (No, Yes)
b. Location of mass (uncinate, head, neck, body, tail)
Maximal diameter of mass (mm) short axis
i. Increase in diameter (vs Pre-RFA CTscan)?: (No, Yes)
Density (hypo, hyper)
Venous involvement (no, PV, SMV, IVC, HV)
Involvement pattern (none, abutment, encasement, invasion)
Arterial involvement (no, CA, SMA, HA, Aorta)
Surrounding organ involvement
i. Duodenum, spleen, kidney, stomach, bile duct, pancreatic duct
i. Noted additional lesion/s (vs Pre-RFA CTscan): (No, Yes)
i. Progression of invasion of pre-identified mass? (No,
Yes )
ii. New noted invasion of adjacent structures? (No, Yes
)
iii. Newly identified lesion suspect of metastasis? (No, Yes
)
j. T N M
k. Presence of Ascites: (None, minimal, moderate, massive)

o

S oo

CAUSE OF DISCONTINUATION OF STUDY

A. Death:
B. Patient’s choice to drop out
C. Others:
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