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ratio fRNANINN7T 6.04 WakendeunldleuzSdunuldRunmetauiduosu

s2188u3Bn9ide fUasfinndefeuiidugouninnisin T wie MR lsangnuia
nainsal agléFun1sii EUS elastography Tnsunmeidoandos Ae ua.un Ussifiudy A dalaid
a’1miLLasmamﬁﬁ?ﬁwm%ﬂﬁﬂm EUS elastography azi’miugﬂmaa qualitative score Wag strain
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# # 5574134530 : MAJOR MEDICINE
KEYWORDS: EUS / ENDOSONOGRAPHY / EUS ELASTOGRAPHY / SOLID PANCREATIC MASS /
PANCREAS

NARISORN LAKANANURAK: THE STUDY OF THE SENSITIVITY OF ENDOSCOPIC
ULTRASOUND ELASTOGRAPHY BY STRAIN RATIO METHOD AT ABOVE 6.04 FOR RULE
OUT BENIGN PANCREATIC MASS IN PATIENTS WITH SOLID PANCREATIC MASS.
ADVISOR: ASST. PROF. PRADERMCHAI KONGKAM, M.D., 4 pp.

Background: Sensitivity of endoscopic ultrasound-guided fine needle aspiration
(EUS-FNA) for solid pancreatic masses (SPMs) were approximately around 85%. This seems not
enousgh for such aggressive disease like pancreatic cancer especially 15% false negative rate.
EUS elastography is one of non-invasive tools used for distinguishing malignant and benign

SPMs with high sensitivity. But only a few studies were prospective ones.

Objective: To prospectively study sensitivity of EUS elastography by strain ratio (SR)
method at above 6.04.

Methods: Patients with SPMs diagnosed by either CT or MRI in King Chulalongkorn
Memorial Hospital, Bangkok, Thailand were prospectively enrolled. EUS elastography was
performed by the only endosonographer (P.K.) who was blinded to any relevant clinical
information. Qualitative score and SR were determined. EUS-FNA was also performed in some
patients. Diagnoses of SPMs obtained by elastography were compared with final diagnoses as
a gold standard.

Results: 38 patients (18M, 20F) were recruited. Final diagnoses of malignant SPMs
were made by surgical or radiological guided-biopsy pathology (n=14), positive or suspicious
cells from FNA with progressive imaging during follow-up time (n=12). Benign SPMs were
diagnosed with surgical or guided-biopsy pathology (n=6) and benign cells from FNA with
stable disease during follow-up time (n=6). Malignant SPMs in 26 patients included
adenocarcinoma (n=23), malignant neuroendocrine tumor (NET) (n=2), and metastasis (n=1).
12 benign SPMs were benign NET (n=4), mass forming chronic pancreatitis (n=2), autoimmune
pancreatitis (n=3), and benign lesions (n=3). Using SR at 6.04 as a cut-off value; sensitivity,
specificity, PPV, NPV and accuracy rate were at 84.6%, 83.3%, 91.7%, 71.4%, and 84.2%,
respectively. Sensitivity, specificity, PPV, NPV, and accuracy rate of EUS elastography
determined by qualitative score method were 100%, 70%, 89.28%, 100%, and 84.219%,
respectively. When combined EUS-FNA results in 28 patients with elastography by SR at
above 6.04, sensitivity and NPV were 100%.

Conclusions: In this prospective study, sensitivity of EUS elastography by SR at
above 6.04 was not superior to EUS-FNA. But when combined with EUS-FNA results, the

sensitivity and NPV for rule out benign mass were 100%.
Department: ~ Medicine Student's Signature

Field of Study: Medicine Advisor's Signature

Academic Year: 2013
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Fuseusniausess (chronic pancreatitis) $988% 60, uziSsfinszaneThiugeu (diffuse
infiltrative carcinoma) $98ag 15, prominent ventral/dorsal split $98az 10 LazAusou
Snuaudsundudosas 5 (7) frdunitadeRnnanisessy Tlnsanzegiebdlugihesy

doudniauisoss@mulauszanafosas 20-35 TugUhefunvin EUS-FNAGB, 9) Tutlagiuiads



foan15IstvrdndelunsuenfeunlulvuziSavesfusausanaInfeuuziSIFUauDe 19l

ULANTNIN
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Bnslwmidantagluitheinurouresiugou lnsorfevdnnsinnrudanguesiou 3
wuhfounzdainszssnnnitfeudililiueSwarldindosineenundunmuasduansa
ganeu ﬁﬂ’]iﬁﬂwﬂ%ﬁlﬁ‘%@ﬂﬂﬁm’lw (qualitative)lazB1TeUTunal (quantitative) laewuing
sensitivity $98ag 91.4-100 uag specificity Sosay 64.3-80 lu qualitative method wag
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score Wagdd quantitative 1nY strain ratio 1eBuduUsEaNSAMYeIIoN1TH lneholdu
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Mo vaIN15398 (Research question)
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maduihigaindufeuuinarsuseurrinmeonmsfnmaes Tnenunisnszateves
Feufivhsugeusesaz 60-70 fifudeudesas 5-10 wasfimeduseuiosay 10-15 (1)
Sunousemuushlinnenusdrouinefiiletudufouiisusou @Jﬁiamﬁwmﬁaq n13nA
Denviethd uaznisunsnszangleteaesneg gavnenisldtuidoniensnsamaeadine,
(cytology) Wladudunsifasefinnuddadusgredailuninmsnaununisinfauas sl
pnafitinlunsdifilianmsoidald Tutlhgtuivaeiidmiunmmamduieviowad
Fnen T nsangduiodeduvuindn (fine-needle aspiration: FNA) Tagrimiedae
nmsdreufinges (CT-euided FNA) #3dl sensitivity Souaz 57-96 wien1sdendesnau
Lﬁmmmﬁqa (EUS-guided FNA) (1) d95un1suueszezadlsnnn TNM staging AIum1519

N1



A15199 1 LARINITWUITEEEVRlTANSISIFUDDUAIUTLUU TNM

THM System and American Joint Committee on Cancer {AJCC) Staging of Pancreatic Cancer

Tumor (T)

TX Primary tumar cannot be assessed

T0 No evidence of primary tumar

Tis Carcinoma in situ (includes PaniN Ill)

1N Tumor limited to the pancreas, <2 cm in greatest dimension

T2 Tumor limited to the pancreas, =2 cm in greatest dimension

T3 Tumor extends beyond the pancreas but without involvement of the celiac axis or the superior mesenteric artery

T4 Tumor involves the celiac axis or the superior mesenteric artery (unresectable primary tumor)

Lymph Node Metastases (N)

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Regional lymph node metastasis

Distant Metastases (M)

M Distant metastasis cannot be assessed

MO No distant metastasis

M1 Distant metastasis

AJCC staging

Stage 0 Tis NO - MO

Stage 1A T1 NO - MO

Stage 1B T2 NO - MO

Stage IIAT3 NO - MO

Stage IBT1 N1 MO
T2 N1 MO
T3 N1 MO

Stage Il T4 N1 MO

Stage IV Any T Any NIM1

Reprinted from Greene L, Page DL, Fleming (D, ef al. AJCC Cancer Staging manual. 6th ed. New York: Springer-Verlag; 2002.

PanIM, pancreatic intraepithelial neoplasia.
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nsdesndesnduidssnuias ilunisdeandesiilindnvesnsinaudssniuias
(ultrasound) muanfumsassndaadiluntelustesnie (endoscopy) Inefininsldindes
ultrasound Aadniuiindes wiensldia3as ultrasound Aadnfuaneaumdn (probe-
based) flansnsaaonnueildvininants uenanisutswiamusumlsiindudoninud
geoonn 1A uuueenaNgeU (radial) wazuUUeBNLMUITA (linear) Bndhe (U7 3)

Ui 3 LanaA3eddeInaaInaudsnI1Ngs (endoscopic ultrasound)

LYl

1 Cancer




msdesndpandudsnnuigemiuanstudedoduruadn (EUS-FNA) Tu
Hagtunuifiunumlunsidedouaznisuensseyvesziiedugouiuegnads 1osn
ansannafeulususeulaiamziounifvnadn 2-3 mm ldfndinsi CT scan (@)
uennifaelunisuenssezredselnsanizensbenistislumags e
uaymsgnamvesnuziutilulunaeaidendades fnanensAnwuieatunisii EUS-
FNA Tngaguvimuanuinl sensitivity $oae 78-95ausungdesas 71-100 Famnssedi 2
(9, 20-28)

A15199 2 warUsEANSAMURY EUS-FNA Tun1sitadeuzissdusau

MIANEN Ywa) | n | Sensi | Speci | NPV | Accu

tivity | ficity | (%) | racy

%) | (%) 06)

Ross et al.(20) 2008 | 87 | 85 | 100 | 63 88
Maluf-Filho et al.(21) 2007 | 74 | 83 91 48 84
Rocca et al. (22) 2007 | 205 | 83 89 69 84
Ardengh et al.(23) 2007 | 611 | 78 99 77 87
Eloubeidi et al.(24) 2007 | 547 | 95 92 80 94
Mitsuhashi et al.(25) 2006 | 267 | 95 | 100 | 82 96
Volmar et al. (26) 2005 | 489 | 80 99 73 87
Raut et al.(27) 2003 [ 233 | 91 | 100 | 44 92
Fritscher-Ravens et al.(9) 2002 | 130 | 89 | 100 | 71 92
Harewood et al.(28) 2002 | 185 | 94 71 NA | 92

fawinannsAinedlulve] EUS-FNA azdian specificity TndiAsssosaz 100
at9lsfmu EUS-FNA dafldeRinnanalunisifadels iesainen sensitivity Ussanadosay
85 vilunuindinaauyasu (false negative) Usennausosag 15-17 (5, 6) dnsAnwInounin
iiwut EUS-FNA FTadefiananalugitae 20 518 Tnewuhaumgividliianana Ao dugou
Sniauiiess (chronic pancreatitis) Souaz 60, UziSefinszanevduseu (diffuse infiltrative
carcinoma) 8858z 15, prominent ventral/dorsal split $98/ay 10 LazfusausnIay
Waunauiovag 5 (7) nsAnwduduin sensitivity 983 EUS-FNA anateg1sinnlun1igiu
gousniauEns duns1el 3 dafunsitadeRnnanndafesseTidnsiamyadiebiluging

Y |

fuseusniauiFesstaulsuszanadosay 20-35 Tufihefiunsih EUS-FNA (8) (9) Tutlaqtiu

F98eipaN T LN sensitivity ATuilavlswenieuildlduziSeiuseusanainieuiiiy

mL%qLﬁ@ﬁd’;ﬂiumimLLmumﬁﬁa}ﬁaLLazms%’ﬂmm’ma@mﬂu@’ﬂasf[iﬂﬁ
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A15199 3 wanaAuluee EUS-FNA TunsitadsuziSesussuiusouevlusvieivas lifidusaudniau

Study n Year Sensitivity Sensitivity
(Chronic (Normal pancreas)
pancreatitis)
Varadarajulu et 282 2005 73% 91%
al.(8)
Fritscher- 200 2002 54% 89%
Ravens et al.(9)

maa'mﬂé’aqﬂﬁuLﬁsaﬂawuﬁgaiauﬁums’g’mmm‘ﬁwaju (EUS elastography) tiutdu
Bnsmifivantslunisuendeuililduziwessusaunniounsia lnsedevdnnisia
anuBanguvasiiou Tnawloldusang (pressure) Wnlluusnaidesnis vshamudiniiess
nsAsuuUas (distortion) Hosninusiuiiseundn (§Ufl 4) Ammnuuandnawesny
Wasuudasiarldiedesineenundunmuasdnansnudangusinag iy nesndeadiib
(blue) Ter3 (green) 1wides (yellow) uazins (red) wansnnuudannanludosiignnudisu
uenniigianusataeenuduiiauldse fivaremsnvmuindeuiiluue el
anuudannnieuilillvussedslifoddny (3Ui 5) TngFSmsTauiadudananm
(qualitative method) kagddLsU3una (quantitative method) lae35L 8RNI
(qualitative method) Usznaushenstaziuy 1 89 5 (307 6) dafledrmzuuy 4, 5 1uffou
Fasdouzida (malignant) Azwu 3 llansauenls (intermediate) uazazuuy 1,2 fo31
JudeulalldugiSs (benign) (13) @35 TeUSUa (quantitative method)Usenaumasnisld
damadrunuuds (strain ratio: SR) Tnsmsianrmdanguuinadiala (region of
interest:ROI) vosfaundninsmsfisnnudanguoniadeseunioluunutiafss
(soft tissue of fat) (Ul 7) (13)uazmsinlaglénsmusiaiion (hue histogram) Jnoonun
Jumiaalnonss (gih’?i 8) (1M)lmedn1sAnwInuUsEansninaes EUS elastography wuindl
sensitivity 088z 92.3-100 wag specificity Sovaz 64.3-80 Tu qualitative method way
sensitivity $98ag 91.4-100 uag specificity $98ay 16.7-92.9 Tu quantitative method
(5797 4)(10) (11) (12) (13) (18) (15) uenaniaiinmsdnemuiniifounsseiuseudlsl
a11503aa8lAa1n EUS-FNA ufin15%1 EUS elastography nlanuugiSesanduiesas 3.5
dnee (12)
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Compression /
Soft ‘
Spatial
Hard / differentiation |
Soft Variation Distortion
Hard tissue  — Small distortion
Pre Post Soft tissue ~ — Large distortion
One dimension spring model Modilied from Hirooka et al. Clin Gastroenterol Hepatol 2009
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Compression
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Ul 6 uananzuuLNIUTzIEUGIRUN M (qualitative method) ¥aa EUS elastography

Score 1 Distortion in entire low echo area
Score 2 No distortion in any part of low echo area
Score 3 Distortion only on the edge of large blue area
Score 4 No distortion in any part of low echo

area
Score 5 No distortion in low echo area and surrounding

arca

Score 2

Mass forming chronic
pancreatitis

Score 5

Pancreatic cancer




;J‘Uﬁ 7 L@AIN1TIAAIY strain ratio 983 EUS elastography

SR 5.78

Mass forming chronic
pancreatitis

SR 45.23

Pancreatic cancer

gﬂﬁ 8 uanINITINA1E hue histogram w89 EUS elastography

O clol~=l4l+ N\ A|Q| 02| @owxsu v ¢

Cumrent tolger

= ey s o R ==
Fle Eot image Process Anaze Pugins Window Hep 500 el BB OR .
E & |»

AV Fies.

Hue histogram value
162.81

Mass forming chronic

L ‘ e pancreatitis

Wsth | s | st | Log

oty o i . ==
i Image Process Analze Plugins Window Help 0 pirels, B-bit, OK —
2z AlQID2 IR Current folder Open

Process
IS g
S26 742 lonore BAY Kames.

1 Batcn Process

Hue histogram value
219.87

‘ i Pancreatic cancer

MisthH | WstS | WstL | Log

13
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AN5199 4 LanaUseansninwea EUS elastoeraphy Tunisuenfouuzissdusausanaintoun lulduziss

Study (year) n Method Mensurement Sensit | Specit | PPV | NPV | Accur
(cutoff) ivity | icity | (%) | (%) | acy
(%) (%) (%)
Adrian Saftoiu et al. 68 Cross- Hue histogram 914 9470 229 906 <07
(2008)(10) ]
sectional 175)
Marc Giovannini et 121 Re trospec tive Qualitative 02,3 20 933 _— <02

al. (2009)(11)

Julio Iglesias Garcia | 86 | Prospective | Strain ratio (6.04) | 100 | 92.9 | 96.7 | 100 | 97.7
etal. (2010) (12)

Qualitative 100 | 71.4 | 87.9 | 100 | 90.7

Fumihide Itokawa et | 109 | Retrospective Qualitative 98.6 | 64.3 | 93.6 | 90 93
al (2011) (13)

Adrian Saftoiuetal. | 758 | Prospective Hue histogram | 93.4 | 66 | 92.5 | 68.9 | 85.4

(2011) (14)
(175)

Muhammad 104 | Prospective | Strain ratio (4.65) | 100 | 16.7 | 86.1 | 100 | 86.5

Dawwas et al.

2012 (15) Strain ratio (6.04) | 95.7 | 16.7 | 85.6 | 42.9 | 82.9

Quiiulaan EUS elastography & sensitivity Aoutdnediann fie u1nnansesas 90 Tu
mmsinukasynIslunsasasensenisteudefidunsSuaslildunts Tnvoratean
M false negative Wwidetiounindovas 10 dudugaunnsoswosnisin EUS-FNA el false
negative fitedaray 15 agndlsfinudmudounniesnisannmsinesiieg W msindae
qualitative score Sul133 subjective 1aflend (bias) Mnandinuainnisdesndesiiil
Snunirvsuonmsifiads iwu manudemindes viiensananudnduidensavilidiend
Nuulduazifuteounsise Wudu dunsineeds strain ratio Aenafieadlunisiden
fumisiiagldin Fansdnvneunihdafinanunldléfinsameanidenvessuniing
Fudu uenanimsnusediiinareudtaunnsietuann wu i1 specificity in‘etaus
Sovay 16.7-92.9 AmsiaaruBangudaes strain ratio Ssdiarumannvianeiiafl 6.04 uax
4.65 wazdslsifinsAnuuuuluihmilugiaaeds {ideddnviAtunsri EUs
elastography tneiufinanallidieds indasdiauuda Gstrain ratio) firnuinnin 6.04
esnifuaiinsidonounthudiunniian waglvien sensitivity firmudildngnld
thedfu Ae¥esay 100 (12) uazfesay 95.7 (15) tieitadeusniihenlildidunzdsiuson
a@ﬂlﬂiugﬁfﬂwﬁmﬁuaﬁauﬁﬁuéau wennisadnuieaiv sensitivity, specificity, PPV,



NPV, accuracy 1435 qualitative score TGERD) quantitative 19y strain ratio LB UG
Useansnmwesiansil Inedeidunmsnwnuuludraminis@nwusngveaedednee

15
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AT HUNTSIVY

1%
av a

I3 = = . ad | Y A o =
fﬂi'ﬁg\]EJULUUﬂ']iﬁﬂ'H’]LW@W'Tﬂ?WNI’J (sen5|t|V|ty) Iﬂﬁnﬁaaﬂﬂa@QﬂaULaﬁlﬂﬂquQQQ

=l 1

Fufumsinaudameu (EUS elastography) seddindnsiaunnuud (strain ratio) A7
1NN 6.04 Wielladeuendeililadunsswiveewsenluluftiefiudetoundusou
UaNAUIIANWIUAYINY sensitivity, specificity, PPV, NPV, accuracy 91435 qualitative

score Lagio quantitative 1ng strain ratio Lieguduuszansnmuesionisl

mangy (key word)

Endosonography
EUS

EUS elastography
Pancreas

Solid pancreatic mass

suunuumsIde (research design)

nsanwkuulug1ann (cohort study)

WA

mslamenaund alfianez1¥lumsIde (operational definition)

Laidl
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/521103 (population)

1. Uszmnsilmiane (target population) maneda gUleiinsianuneuluiugauaNn1smnga

ANA8593 (CT %38 MRI)

2. Usgnsiiege (sample population) visnedia {Ueinsianuneuluiugauainnisnsia
AMEnead (CT vi3e MRI) Mundnwiltunsungtheusnuazithslulaunaysmansuag

Aageans sw.9W1a9nsal NNy lng

J v A Y Y =] = = = =
wamlumsaa@endilednindnu (inclusion criteria)

1. fhennsranuieuludugeuainnisnsianinaiesidainadidnlsaniuiues

lsangnunaguiaansal (CT ¥58 MRI)

2. 9185119 18-80 U

J v A Al = . = =
mmwﬂumﬁﬂﬂmanqﬂmaaﬂmnmiﬁnm (exclusion criteria)

1. welonaduiaiiatudunsidadunauninil

2. fvavnailunisvia EUS elastography i insenfuuaanasnams Nssn1geImIvse

° o A ‘NI

ald dmsnezqutelioimsnasdonsuinzenmsvsedilangg nissuimmraunalianunsayi

q

Audsle waznngilavsenismeladumaindslianunsamuaula
3. asaanuindu cystic lesions veugyin EUS

3. MAIPIATTA

msadunauazmsda (observation and measurement)

FUsNYinn1sAne lawn

1. Toyaneszuiainen laun o1 e
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2. FayariUae lawn wmtdn diuge lsauszand sllamsseunaind anedugeusniauisess
ANANTIINIWBIUHURNYT (TB/DB, AST/ALT, ALP, CA19-9)
3. ANWALVDINDU ALN AILULITDINDU VUIAVBINDUAUDDY

4. §avpIN15NEATIATULLeLNeuTUN1TINedB IR Taln Fuilearnnisuisn

v 1%
2 A

(surgical pathology) TuLllea1nA1TLZARTULUD (biopsy pathology) WaZHANITNTIANIY

\waaIne (cytology) 99nN15W1 EUS-FNA

5. amMzwnsngoundsainnisin EUS liun vasnemis nssiwizemsuazaildidnneg

ANILLADADBNIUNIUAUDINNGT NILAUDDUDNLAU NILAATD hazNIEANIN

6. NavD3 EUS elastography 1495 qualitative W8y quantitative methods (strain ratio)

mamnavinalszrins (sample size)

dlosanmsidedudnuae Prospective study Lﬁaammh (sensitivity) ¥89 EUS
elastography (NM3ANINOUNEINUIN sensitivity EUS elastography AeUseinaiovas 95)
(15)

2
ngns n+ = = L0 PQ

ﬁz

Tas O = 0.05 fatiu Zqy, = 1.96
P =095
Q=1-P =005

A= acceptable error = 10% = 0.1

INGATUAULNUAFR n+londu 18 7
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nNsAnyIneuntiny prevalence uxssdusauluitrefinnianuioulududeou

AMNAMENBTIE (CT %30 MRI) Andudesay 74.3 (19)
Aaiu sample size (n) Antdu 24 51e

Uszanauen loss follow up Useanal 20% = 5 518 feduamdu 29 s1e

IBAuHUMIIe (intervention)

1. unitheiinnanuieulusiuseuainmsvinamssdidads (CT vio MR) nviaTuHUN
frsuenuazdtasluiisdnsogsmansuasdaomans Tsenuiaqiansal aniniwilng
Fovun vszviafeuunaem wa. 2556 fafoungedmeu ne. 2556 Tneduvaed
Fosnsamiaiiomfausienisvi EUS LU Fan3¥m EUS elastography agvhneuiiu
n3vi EUS Taedihelaildidednldsnediuia MHnanihiadies avzunsndeuties uazee

TunswendnwusvaINoUdNmY

2. 95UN8TURDY HaRAKAWEY TINNITNTARINARIARUAIANDEIINAUNINTIInAIY

ganeuliitiinun1s3985uUNI U waglraseduseulunisiinsinanuisslaeatiasta

9 Y

3. gUed1$un13n599 EUS elastography 7IY35 qualitative wazds quantitative lagns

39 strain ratio 914U 3 ASILATIIALRAY
a ° ' o a o a ' o o = '
FIUAZIRYANTTNINTEHRINABIAAULTEIANUNFITINNUNTTNTININANUANEY

1. vhlnelATesdeInapInaudeInIangesu EUB-7500A, Hitachi medical corporation @4

Wuaseanlesuniseausulunsvininanisi
2. §eoInaes (endoscopist) Ao HA.UN.UTZIANTY Al
3. JUABUNITYIN A

3.1 T8191 (10% Xylocaine) Wuuny Wt lugeslin 2 Ass AssazUseanad 0.5 ml Inese

Uszanad 5 winielignwneangns
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3.2 davinlvigUlsueunzuasdne Tndesndiuidesnnudgauuinuinsgiu (EUB-7500A,

Hitachi medical corporation) d@aad1m1sUn Wrunaenems Wilulunszimngemsuay

anlddnadusu mdumistoundussy sndesliiudaunsuseuladaiian

3.3 Weldmunisiiuiaudussuldnfianuds Jaeandadaznalu mode Tnanudnneun
5 d‘l a < [ = 1 ~ [ ' A 1

iwsesielguiluszuunsinanugavgu (elastography) tensiadnAiaudaney

(tumor elasticity) sauviafivguaudavguiulanaudnnesiousugeu (1nuds

Pogluunn lawnanag Wea waee Ukuanudisu)

L <

3.4 aA18nT1d AR (strain ratio) Ineunmdddesnaondudidentia reference area

Y
@

waz region of interest (ROI) Tneshuvisiideniudnduteudiimanuudmainrans ay

(%

<

& ° | Ao 3 q' = =~ oA A0 a & o I A
L'ﬁaﬂgnLLVTUQ‘V]@J@?WNLLGUQlI’]ﬂﬂq@I@ﬁl@ﬁ]’]ﬂaﬂjquﬁlﬂﬁqumLﬂuaquuLﬂumqLLWUQWfLﬂUﬂqﬁ

A3zt Inemsinazii 3 Aswazmanedseonuiluna strain ratio Tuiign

3.5 dmsumsliirzuuu (qualitative score) hlasiizuaAudaneguiiulanailudsiigeg
1% o v say M v o ] % < v a Y v
vosnauRuseu lnwnndnldlavinnsdesndesmedudiuana (un.usas anvanysng) e

PuAngInin1sdeindeasa

4. #wsunItadyagaiunsiensINREAUITUINITFIN Al

aaaa [ . . . A ada = 1 7 v 1
4.1 F5ndeilu definite diagnosis MATBUIMIFIVAINNSANMINBUNT (1) (12) luA
4.1.1 Tona%uiiloannnisuisia (surgical pathology)
4.1.2 Twatuliloannnsianzduiile (tissue pathology)

1.2 37erdu probable diagnosis AaATINAsEILNAIANYABUWIN (1) (12) (20) luA

agatladeinneuluugis (malignant) Tnenasiusywinawaves EUS-FNA cytology
positive/suspicious WAEHANIATIINNSI@IME (CT 138 MRI) M991NATININ LATIULATI

FAnUNNINNIT 6 WaulidnwauzinduuziSegdlaagiamils fe

- AoulnIuLNNA9T 2 Wi (RouuziSsdusouil Tumor doubling time 144 Tu)

Y

- Tanwasganany (invasion) tawn nsgnanuluaensdu (metastasis) Msananudduion

(vascular invasion)
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agatladeinneuladleuzise (benign) Tnerasiusyninamavos EUS-FNA cytology benign wag
NANIINTIINIITIEINGT (CT %58 MRI) 1110077 6 Whaudasluildnuwazindunzisaniua

NANTNNAUNINUA

A991n RS UNNTIdERAI9ZATUNIIULINTFIUNTS N IIURaNTIadesety
i udeuiloliliuzsensldnsnsafianunessd deudousisadndnisinisanay

) % SR &) £ 9
LLﬁQﬂi@IV&J’]Lﬂ@JU?U@ Wunu

Pancreatic mass from
imaging (CT or MRI)

U

EUS elastography by P.K.

(strain ratio and qualitative score)

J

Surgery, Biopsy

and/or Cytology

4

/ Diagnosis : Malignant or Benign mass \

Definite : Surgical pathology or

Biopsy pathology

Probable : Cytology + CT or MRI
imaging at more than 6 months

interval.

- j
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M333UsINTeYya (data collection)

aaa (%

1. SuTmnse¥edle (patient list) nTianuneunduseuanmsvindaditady (CT vi3e
MRI)

2. FnuseTRdudnRgiuteyaiiuguaeguesitie laun e o1g wntn diuga Lsa
U531 vllansszunetn angdugeusniausess warduiinAmansaniesesluRng
(TB/DB, AST/ALT, ALP, CA19-9)

< =
M3nsIzviveya (data analysis)
1. Toyalganssaun (Descriptive data) : Toyaiiug1uvesseans laud e a1y 1sn

U523197 HANTISASINADN NANITATITNNYITINEN

1) Toyauszianngy laua wa lsausednds vlnnisseungind nan1snsaanenensine)

funtsvesioususey nzunsndeu : Anadusesay (percentage)

2) Yoyariaiiied laln 91 NaNTINTBN YWINVBANBURUSBY sensitibity specificity PPV
° & v ! a | ~
NPV accuracy : Al usogay (percentage) ANLAAY LRZEIULUBIUUNINTG U (Mmean

and standard deviation)

2. NIAIIAT Sensitivity, Specificity, NPV, PPV, Accuracy U84 EUS elastography 14l

qualitative lLa¢ quantitative method

fyiime93e535u (ethical consideration)

1. Respect of person (Mé’ﬂmml,miwiuqﬂﬂa)

1%
P

pranadinsnAuTitnnuAtetaldsunstnelidriiasalinga Taeddunounis
wmsgu 19 vidousidrsuudiiansiezaeuinannlasinsidelnglunesuslvandeme
vIRgnazaen1uasnw lasimsideduaninisinnsnluanuiluaiudiiuazSnwinugy
(privacy and confidentiality) Tnen1sidrsalulassmsiseasadidululnemnuasinsla wn
ananadinsldadaslaazidnsiuns@nyuds Aaunsaufiasaeudaldnasniial nsvenauda
gannlasinTIdealifinadonisguashuilinvetenanadasusiatidle In1sundessnm
foyamnuduveseanaasiasdoyafienalugnsdamesivesoraalinsaylasunis

UnUauazazlulakennasisasu
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2. Beneficence (nanmslvinauuseloyu)

nsislasinsIded AnsTeaglasulsyleviainnisii EUS elastography lngtae
Tunmsusnfoufilalvuseeenulufithefiindefoufifuseu uenaninisin EUS azaels
veufiudnuvaruarveuavesiou sentdevinufswasdudondrafesldnity Feax
Prglumspuasnuiluiian venmnidsdinmstiosfunnsunandoufienasiniu fensvii

EUS agesedingeda Walinn1izunindouasyinn1snsiauae Snuegeanganuteusd
3. Justice (MANAINUYRATITH)

AUENNAUNLAIENBUNFUBUAINMTYIN CT %38 MRI SW.3W1aeNTed 2eniBeyidnsu

1ASINTIBE1MNALL



= ) X PN Y Ao . . Y  aa
msfinwl ladnuludUleiasaanuieuniduseu(solid pancreatic mass) #7878

NLsIABNTILABS(CT scan)w3aianasdaauudmanlvlin(MRI) Tsaweuiagiasnsal

NAN1SIAY
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AnIN1AME YIWIAINA 1 UNTIAN WA 2556 T3 1 WeeRn1eu w.A. 2556 TEUeinsim

= & v Yo | v A o = ] Y] )
ANTAN®YININUA 40 518 IWEIE\JIU’JEJ‘V!ﬂ'i']ﬁleﬂﬁUﬂ'ﬁﬁ@ﬁﬂaaﬂﬂaumﬁlﬂﬂ’ﬂﬂﬂ%ﬁﬁﬁﬁﬂﬂ‘Uﬂ'ﬁ'J@

AuBamEU (EUS elastography) lnerdesndaaiiesnuiied fie we.un. Ussinuds A g

ﬁwmiﬁ’mwﬂ;:iﬂw 2 518999nINMTANYI (exclusion) 1B99NNARNAINNAITINNITEBINADS

AAUAEIAUDEY (EUS elastography) wudndufsugainludiugau (cystic lesion) TnedUae

38 snedwdeanunsavinnsfinelinasansfine Inegreazdugiisaniaunungaely

waUisuen MnNshengsaansLazdasmans

Pancreatic Mass
(CT or MRI)

N =40

|

4 )
EUS elastography
N =40
(Exclude = 2 due to cystic lesion)
\_ J

|

Malignant

N
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fte 38 3 Wuithevnlne ldsunitedeindutouiifusouanienaisd
oufumesialonusdaauwimanliin Msmeruiagwiasnsal wuhgiheidunewe 18
au (3egay 47.37) uazinandls 20 au (Fovay 52.63) Tnuilogiade 61.39 + 12.61 T
Muvisweseunuinduiifeudividuseu (head of pancreas) 1nfign 23 au (Sovas
60.5) sosaaundufouiissiusau(body of pancreas) masiusau(tail of pancreas) wazau
uncinate process Anlu 8 au (Sawaz 21.1), 5 au (3ovaz 13.2) uay 2 Au (Govay 5.3)
audau Maitadeanrnenuinlufieunsise (malignant) 26 Au (Soeaz 68.4) uaviou
Laflauzigs (benien) 12 au Govaz 31.6) dmsuiouiilunzdaiufiseazdeansideseodu
Adenocarcinoma 23 Au (5away 88.5), Malignant NET 2 Ay (508@y 7.7) way Metastasis
pancreatic mass 1 Au (ovay 3.8) dufoudililduzisauindu benien NET 4 au (o
Ay 33.33), Mass forming chronic pancreatitis 2 AY (5emay 16.7), autoimmune
pancreatitis 3 A ($aeag 25) uwagfou Benign du 3 Au (Fovar 25) Inen1sitadeutain
naduilalaensenge (surgical pathology) 11 Au (5aeay 28.94), ma%wﬁamﬂ%%ﬁm LU
CT-guided biopsy 9 AU (5088% 23.68) LANAWARINYILATNITATINRANINNITIAINARY

1ae CT %99 MRI 18 518 (308ay 47.37)

dmsuiiuguresdidisiunsidesenininguiouuziswazieunliliuzss wuind
| | A v o W Y v oA 9 a9 2 Y

ANULANsNgegslited A lususviiniante (BMI) InenuindaituneuildldusiSwesiou
= 2 2 o w o
MUuuwi5a 25.33 + 6.43 kg/m” way 21.29 + 3.90 kg/m” AUa10U (p = 0.022) wazds
wanasegeiivedr A luruinvesiaulasnuvuinteunlildugise wagdounziSedien
25.25 + 12.79 WuUUAT kas 38.19 + 14.44 lwuflunInIua1nu (p=0.012) d@u
Jadeugnuauniseny n1edugausniauisass Kan13nTI9wiosujURn1s (T8, DB, ALP,
AST, ALT, CA 19-9) wudlifimnuunnsnsiuegnalideddnylunsasangy wagliny

ANZUNINGDUIINATIVN EUS elastography tae (15199 5)
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Factors Groupl Benign Group2 Malignant Total P
(n=12) (n=26) (n=38)
Sex Male 9 (75%) Male 9 (34.62%) Male 18 (47.37%)
Female 3 (25%) Female 17 (65.38%) | Female 20 (52.63%)
Age (Year) 55.67 £12.427 64.04 +£12.018 61.39 £12.612 P=0.056
Chronic pancreatitis | 1 (8.33%) 3 (11.54%) 4 (10.53%) P=09
BMI (kg/mz) 25.33+6.43 21.29+£3.90 22.56+£5.12 P=0.022
TB 4.62+17.73 6.89 +7.69 344 £ 501 P=0.419
DB 3.83 £6.60 5.59 £ 6.62 5.07 £6.57 P=0.463
ALP 3.83 £6.60 327.48 +£356.63 332.81 £398.75 P=0.273
AST 52+41.41 84.42 +£92.14 74.78 +£ 81.23 P=0.83
ALT 84 +81.42 91.92 +£109.1 89.57 +£100.6 P =0.906
CA 19-9 16.93 +£18.56 1014.84 +2368.55 803.16 +2134.14 P=0.279
Mass size (mm) 25.25+12.79 38.19+ 14.44 34.11 £ 15.06 P=0.012
Mass positions
- Head 5(41.7%) 18(69.2%) 23(60.5%)
- Body 4(33.3%) 4(15.4%) 8(21.1%)
- Tail 2(16.7%) 3(11.5%) 5(13.2%)
- Uncinate process 1(8.3%) 1(3.8%) 2(5.3%)
Types of NET : 4(33.33%) Adenocarcinoma :
diagnosis Mass forming CP : | 23(88.5%)
2 (16.7%) Malignant NET : 2

AIP : 3(25%)

Benign : 3(25%)

(7.7%)

Metastasis : 1 (3.8%)

Diagnosis from

- Surgery 5(41.67%) 6(23.08%) 11 (28.94%)
- Biopsy 1(8.33%) 8(30.77%) 9 (23.68%)
- FNA + imaging | 6(50%) 12(46.15%) 18 (47.37%)
Complication 0 0 0
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dnsunan1sAN¥INAn (primary outcome) Ao A1 sensitivity UHIN1511 EUS
elastography 1A% strain ratio lngsinA1iunnn 6.04 wundandu Sevas 84.6 daumn
duq IAmuadlalagddllaunn specificity, PPV, NPV wag accuracy wuinilaiiesay 83.3,

a

Seway 91.7,508ay 71.4 arsauay 84.2 muUa1nu (A15199 6 waysun 5)

Y

d1UAN sensitivity, specificity, PPV, NPV wag accuracy 98401591 EUS
elastography 1agi5 qualitative score wé’&%mﬁmﬂﬂwﬁlﬁ score inconclusive aanly

(score 3) wudlAnseeay 100,59way 70,5088y 89.28,508ay 100 wavSavay 84.21

MNEIAU (AN51991 7 UazgUR 6)

UM 9 founzissuazlilinzisalaeds strain ratio

SR 17.31 : Adenocarcinoma

Str. Ratio

SR 1.22 : Mass forming chronic pancreatitis
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A919% 6 LARINANITIATIZANDURUSIUAIY EUS elastography 33 strain ratio #in
AT 6.04

Benign Malignant Total
Test iagnosis
SR < 6.04 10 4 14
SR >6.04 2 22 24
Total 12 26 38

UM 10 feunziwarliliuzislagds qualitative score

Calip e &
D1: 495 moii el 000  sort

Qualitative score 4 : Adenocarcinoma

Qualitative score 1 : Benign pancreatic mass
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A19199 7 LEAINANITIATIZANBUAUBOUMY EUS elastography 38 qualitative

score
Benign Malignant Total
Test iagnosis
Negative 7 0 7
(score 1,2)
Postive 3 25 28
(score 4,5)
Total 10 25 35

A a A& 4 , 5 aa o Y & 1w =
diednsgitunguindu definite diagnosis (AadEANKATULLDINNNTNIAAYTENS

=

biopsy) WUIIAT sensitivity, specificity, PPV, NPV LWag accuracy 1nY73% strain ratio ﬁjfﬂﬂlwi
17NN 6.04 Tanduseuay 85.7, Souay 66.67,50uay 85.7,5088% 66.67 waziuas 80
AR ﬁ’;uiuﬂajuﬁtﬂu probable diagnosis (313d8ANKA cytology LAZNIIATIVRAAIL
AINNSTIEINGN) MBIBIREIAUNUINAT sensitivity, specificity, PPV, NPV lag accuracy 3
Anfudonas 83.33, $avaz 100,50uay 1005080z 75 uazdosas 88.89 MU (AN3197
8,9)

a3 qualitative score ﬁ?uwudﬂumjmﬁﬁ]u definite diagnosis (3fladtannnaty
deanmsindinnsenis biopsy) #lA1 sensitivity, specificity, PPV, NPV ua¥ accuracy tJu
Seway 100, Spuay 66.67,508ay 87.5, 508ay 100 karsaeay 90 MUY GLumjm'ﬁL’fJu
probable diagnosis (AaduanKa cytology LarN1TATIVRAMINAINYNINGSIFINGT) P75
WeafunUInen sensitivity, specificity, PPV, NPV wag accuracy fiadusesay 100, Sevay

75, Sovaz 91.67, Sovay 100 uarsouar 93.33 aud iy (A157991 10, 11)

i a 5% YR v ad . . Y
1919 8 LAAINANITILATIENNBDUAUDDUMIY EUS eLastography 1% strain ratio ¢

Andi 6.04 sluﬂzjmﬁ'lﬂu definite diagnosis

Benign Malignant Total
Test iagnosis
SR <6.04 4 2 6
SR >6.04 2 12 14
Total 6 14 20
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A919% 9 LARINANITIATIZANDURUSIUAIY EUS elastography 33 strain ratio #in

Andl 6.04 Mmjmﬁlﬂu probable diagnosis

Benign Malignant Total
Test iagnosis
SR < 6.04 6 2 8
SR >6.04 0 10 10
Total 6 12 18

A19199 10 LAAINANITIATIZRNBUAUDDUME EUS elastography 35 qualitative

score 1uﬂ6jNﬁLﬂu definite diagnosis

Benign Malignant Total
Test iagnosis
Negative 4 0 4
(score 1,2)
Postive 2 14 16
(score 4,5)
Total 6 14 20

A19199 11 LAAINANITIATIZRNBUAUBDUME EUS elastography 35 qualitative

score Ium:a\lﬁl,‘flu probable diagnosis

Benign Malignant Total
Test iagnosis
Negative 3 0 3
(score 1,2)
Postive 1 11 12
(score 4,5)
Total 4 11 15
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dlovhnsinszaisags receiver operating characteristic (ROC) curve Wu31A1
strain ratio fivhlifléian accuracy ﬁﬁﬁqma\‘imiﬁﬂmﬁﬁa 5.315 lngagsiludl sensitivity,
specificity, PPV, NPV uag accuracy \UuSeway 88.5 5080z 83.3,50uay 92,5008y 76.9 uas
Youaz 86.8 MMUAIRU daue strain ratio gaaaTvilile sensitivity Yevay 96 Fadudi
ABUUN9E9ANY primary research question A8 3.165 karA1 strain ratio Q\‘iqmﬁﬁﬂﬁlﬁ

sensitivity Souaz 100 fie 1.875 uafvinlif specificity anaswdodovas 41.7 (An51971 12
wazuN 7)

UM 11 ROC curve ¥84n13%1 EUS elastography TugUae 38 518 1agds Strain ratio

ROC Curve
5.315

1.0

0.8
£ 06~
=
=
E 1.875
v 0.4

0.2

0.0 T T T T

[1]1] 02 0.4 06 08 1L

1 - Specificity
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A19199 12 : 1WTsUNsuUTEansnIneaIni1svin EUS elastography fneignnge

Strain ratio (6.04) Qualitative score Strain ratio (5.315)
Sensitivity 84.6 100 88.5
Specificity 83.3 70 83.3
PPV 91.7 89.28 92
NPV 71.4 100 76.9
Accuracy 84.2 84.21 86.8

Tunsfnwdgaelasunisvin EUS-FNA Wudhuau 32 518 Tneua FNA 10 benign
9 518 (5owaz 23.7), suspicious 2 518 (598ag 5.3), malignant 17 18 (5eay 44.7) uay

inadequate 4 579 (50v@8y 10.5)

Wovin1TAUINUTEANE A TNBINTIN EUS elastography @833 strain ratio #16in
AINNTT 6.04 $3ufuN1591 EUS-FNA Tugthe 28 s1e9ldsun1svin EUS-FNA sausieuay
TaUsunaduiileiiisane Inaimuna positive Ao A1 EUS elastography 11nnasetyindu

6.04 3o A1 EUS-FNA lgina positive/suspicious waza negative Ao A1 EUS elastography

1o8n11 6.04 WagA1 EUS-FNA laka negative adnauiilana negative sanluldlminnis

s eviinansnianudedagladsudu wuinden sensitivity, specificity, PPV, NPV

Wag accuracy Sesay 100,5ouaz 75,508a 90.9,50uay 100 Larsesay 92.9 muaIAU

(miwﬁ 13)

AN5197 13 : uanmansAnwleRwIAT EUS elastography 533U EUS-FNA

Benign Malignant Total
Negative 6 0 6
(SR<6.04 and negative FNA)
Positive 2 20 22
(SR26.04 or positive/suspicious
FNA)
Total 8 20 28
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uni 5

AU IENALASYDLEUBD UL

mﬁﬁ%ﬁf&ﬁﬂaaﬁﬁﬁ’mﬁauﬁaﬁﬁuéau (solid pancreatic mass) Hutdutlgmdiney
IWEJLQWT"@EJNEJQMTMQQEJLLEJﬂi”WJNﬂEJum’eJM”LiQ (malignant tumor) wazfoudeilaly
112159 (benign tumon) Fefleuuansnatusgedudeionafiunising waenisweinsal
Tsn Tnonuin3stagtuenisdoindeseiudssmmiigiuiunaastuiededumn
A (EUS-FNA) Bafinenudumng (specificity) Aeudngs slndlAssdasas 100 usisinam
17 (sensitivity) Ussanadesas 85 GsonavilnilenaifasuauldilutouilonziSaianain
fedoray 15 lunsdifinasenunifuau (false negative) Instamzogsdatheiianizsiu
gousniauiass (chronic pancreatitis) 1028

Usgrnsiiudnvhmsne uitheildsunsitadedoudedifuseu (solid
pancreatic mass) #3638 CT 30 MRI $1uu 40 578 wudifthe 2 eildsunsidadsann
CT w3 MR udufeudefivugeu Weldsuinisdesndesedudssnnuigmuinduiou
fifidnuasdugni (cystic mass) Sanmedenanuldnsdidulsafidugaimundn
(microcystic lesion) yil¥insvh CT vie MRI wenldenninduteudeviognin n1sviinag
dosndosndudssrnuigeisannsatigldlunsddngn sgrslsinuiinududusioi
fawoonannsfinen esinmsifiguisudeasinadensinduasulsianudangu
lor

fiheffeuiifugeuiitinidnuvhnmsfinu 38 s1e uftheldsunmsguannianis
wnunergsannafihglunaiineusnuasunundasmanslaodudineludumdn
esanihouenvesunundasmansdalngjazliFuindawinumsengsemaniie 3
thagasaurquithemuafiflugasnadivhnsfinu Aeszesnan 10 Wou laeideshns
Funnnmadnwteuntivesdsmeunagwiainsal Sadulsmenafivhmsfnil
wuhiddudie 124 16luYae 5 Y viseuszana 25 s1elutie 1 T (19)

dmdunamsisendnvesmsinminuiy sensitivity Yesn15deIndendudeninud
gesufunisinaudaneu (EUS elastography) g3 strain ratio fiFmFunnin 6.04 e
winfu¥esas 84.6 FslndiAssriuaailalag EUS-FNA fe Seuaz 85 Taefiaarmding
tound Aefevay 83.3 Wisuifuailndifeaiosas 100 493 EUSFNA drdun1svih EUS
elastography #8733 strain ratio egnaigidalivaslunsifinuselevilunsitadousnisn
fourdlesuseuitliliuzifasananfeunzimonmiionnnsyii EUS-FNA Tnsnaves
msfnyianisnnsfnwteuniliituuuieatusasdadi 6.04 whiiluause
\ALBU(Caucasian) Vo4 Iglesias-Garcia J. et al. Tyl A.A. 2010 wag Dawwas M. et al. Tul
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A.A1. 2012 alsiAn sensitivity geninn fie Yevaz 100 uaziesas 95.7 Auddy Tsua
aruuanssdsslinauudn oradumuunndnaderfuasiugnssudeilianm
unsnsesnuBanguindy vhlsausyaniuailldlimiouty neluaugiinnaedeens
Fodldrnfiunnssfuauglslunsianadaeisd uenaintnsiien sensitivity fanuunneng
fusnaiinaineafannnndendiumisitléingn strain ratio esnndrialuudnuiunndg
fulpgianglufouiiaudaveguatsquuuludouden faglda strain ratio Asetuls
Fudiu Tnemsenuneunthinuidnlnglildmmueisnsuassumsnsia strain ratio
Wiaau daunsinunilimuasumsinaifanuudanniiasludeuiifsamuiavey
wanequuuludeuiierlunsinderadmariiliaussaninaildfinnuuansaiu
dlodasenien sensitivity 283 EUS elastography #2835 qualitative score wuind

(%

AsoEaz 100 wazdaA1 NPV Seuay 100 wuiu Feraziusslovdlunisdeidadenenlse
foutesuseuiililduzsddunsdifing EUS elastography Wuau usdfidosiimidesanisd
Hunslirguundnmnin 019azinnuunndsiuduegiuamnuusiugvesglinzuuudy
wdn Tnganadinaneadminannmsdiudneazvestouainnsinsdesndosndudes
Arudigeftaninsatsuenmsidadelaeidnunsuisedsiivdarunuusss wu nawusion
e manufougnanmdidudeslassey uardnuusestoufivuslng udu wasds
fiffthe 3 30 (Gewar 7.9) lvina score Wu inconclusive vilsilsianansalilunisusnlsale
Tunsaid

mﬁmi’wﬁwﬂﬂfjuﬁﬂu definite diagnosis wag probable diagnosis WuIHA"
sensitivity Indiieaifu veniiléannds strain ratio daenTiunnnin 6.04 Ae Sevay 85.7 Wisu
fufouay 83.33 wards qualitative score Ao Sovay 100 wWhity Fuaediaiialndifoaiu
NaLRAETI ﬁaﬁuﬁwﬁlﬁﬁﬁqﬂwzﬁﬂxﬂ%’lﬁluﬁﬂaaﬂgﬁL“f]u definite diagnosis Way probable
diagnosis

uanNIdield33 ROC curve tiomaivinlifld accuracy Aftandm$uds strain
ratio WUINANTINNNT 5.315 ety sensitivity wag specificity 1Ju Sovay 88.5 wavioe
av 83.3 suadu Saudinaglden sensitivity fionaliunwelunisuendeulylduzdeas
Founzds udonaldeiifioldlunsiduseluluaunan wuinen strain ratio 7 3.165 @wnsa
lildian sensitivity fifosas 96 FaduanfiviiliiAnua false negative Hosun wazidudn
Andiunaulalunisldidierinsiseselu waznuinAfiunnnda 1.875 i sensitivity Sowaz
100 Fso1atelunsuendeuiildldunsseonandouiiiuuzddunsdifigosnsldisds
Vnadlupulifndefoudeiisusou

fAdeihmsiesgiaulddiuou 28 s1efilsvi EUS-FNA Tnesinauldiléna
inadequate cytology ®anlu wuinnslanaues EUS elastography sauiuna EUS-FNA 1ng
AuuAlAAT positive A9 Wa EUS elastography 1agid strain ratio >6.04 %58 Wa EUS-FNA
\Ju positive/suspicious wazeA1 negative AoAN strain ratio <6.04 way EUS-FNA Ka
negative @unsaliian sensitivity uaz NPV fe¥oeas 100 Sanvzdaslunisuendouiildly
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[y

< 1% & < v = | v 5% ° Y = aa

nziinnouniluuzisseanluls dztisliauldlidewinnisiida wsenisnsaaidads
d' 1o 3
dualngludndu

Tngagunsfinufiduilunisdnwiieiuuszdnsnimees EUS elastography Tu
Auldfunsenewiedudeusuduusnluglinaeenldlinsfnynuudounas
(retrospective study) 1n8An¥99I5 strain ratio Way qualitative score wazn1slka EUS-
FNA 119nlunsiiasigisg lagnuinnanisAineivanae EUS elastography 1agAs strain
ratio 1A1 6.04 agranealilavieiiy sensitivity Tunisitadensuilledussuilofisuny
EUS-FNA uwsionaldidusdneiasuiiieantanaeuas EUS-FNA vilsila sensitivity way NPV
feSoray 100 Wevhnsimsgwsuiu @aunisiaen strain ratio 7 5.315 Faduanl
accuracy g3an aunsaTIeLiiy sensitivity Snidntiosiduiosay 88.5 @38 qualitative
score WUILAAN sensitivity Way NPV Sasay 100 wuiy derislunisuenlsanewdlenldly
wzissnfeuiilunsls walldedinAaduisiBnmninlunsd qualitative score uaz
lalldnanisidenanmatudiuiuyszrinsenaliiisanelunisiusne Fehesn13n15Ane
Wiuiusely

nsenwiliivedinfedUlsdnuiu 18 51 (Seuay 47.37) NlITTHadelsAlngxa

fa a U Aaa o = 1 : d’lj .

LWATIVYILATNANITATINRANINNST TN CT wse MRI Iagldfinatuiile (tissue
pathology) tasngtheufiasnisnsramuiieiiady vislilaiidailiasainilse
Uszasunnuaz/m3sufasnisidn usegslsiniu 38n1siiinistududtanunsaldlunis
aa oYy - ' v ] . . & a = Ko
FadelaannsAnwineunii Inefiewdu probable diagnosis UBNINNUNITVINTANYIUIE
dosndouiissruiiedne naunUseiandy asd vilinnhluldlaegdesndesnuauid
Uszaumsalunneneiy orvvibiaUseannauandseanlulanyinluldesndeid
Uszaunsalunnsngeenly
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NNAKNUIN . Lmumuﬁmga (Case Record Form)

EUS elastography case record form

Demographic data

Clinical (1=no, 2=yes, 9=NA) | S Y W o BMI oo,
........ Jaundice veeeee. Weight loss <....... Acute fever
........ Prolong fever  ........ Cholangitis .......Chronic pancreatitis
........ Acute pancreatitis ........ Others pls specified ...,
......... Preexisting stent
........ Plastic stent weee. Metallic stent ... PTBD
......... Underlying
........ DM et e CAD coveeee Stroke
........ Cirrhosis child ......... ........0Others, pls specified ........c.c.......
Lab : TB/DB ...ccceenee ALP ... AST/ALT o, Alb/GLO ..o
CBC e PT/PTT/INR ....cceev.. CA19-9 ............ CEA ..
Amylase ... lipgse AMNOKON
Staging T ....... N ... M ... Stage ...
Mass size ..o mm
Mass position ............ (1=head, 2=neck, 3=body, 4=tail, 5=uncinate)

Operation time ....c.ccovveeverccreinnenes Complications .....cccvevicnicnicecee,

a2



EUS elastography
Mass size ................ mm

Qualitative score .................

Score 1 o Distortion in entire low echo area
Score 2 o No distortion in any part of low echo area
Score 3 - Distortion only on the edge of large blue area
Score 4 - No distortion in any part of low echo

area
Score 5 o No distortion in low echo area and surrounding

area

Quantitative score :

ROI (Region of interest) i
Reference (Soft tissue) e
Strainratio
Final diagnosis e (1=benign, 2=malignant, 3=inconclusive)
Specified disease e
From = Q97 9d0sS LAl

(1=EUS-FNA, 2=CT-FNA, 3=ERCP cytology, 4=surgery, 5=other site biopsy)



mauuan A. ginsailunisvin EUS elastography

Hitachi EUB-7500A (Hitachi Medical Corporation)

aq
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