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Endoscopic ultrasound (EUS)-guided tissue acquisition of pancreatic solid tumor requires a strict recommendation for its proper use
in clinical practice because of its technical difficulty and invasiveness. The Korean Society of Gastrointestinal Endoscopy appointed
a Task Force to draft clinical practice guidelines for EUS-guided tissue acquisition of pancreatic solid tumor. The strength of recom-
mendation and the level of evidence for each statement were graded according to the Minds Handbook for Clinical Practice Guideline
Development 2014. The committee, comprising a development panel of 16 endosonographers and an expert on guideline develop-
ment methodology, developed 12 evidence-based recommendations in eight categories intended to help physicians make evi-
dence-based clinical judgments with regard to the diagnosis of pancreatic solid tumor. This clinical practice guideline discusses
EUS-guided sampling in pancreatic solid tumor and makes recommendations on circumstances that warrant its use, technical issues
related to maximizing the diagnostic yield (e.g., needle type, needle diameter, adequate number of needle passes, sample obtaining
techniques, and methods of specimen processing), adverse events of EUS-guided tissue acquisition, and learning-related issues.
This guideline was reviewed by external experts and suggests best practices recommended based on the evidence available at the
time of preparation. This guideline may not be applicable for all clinical situations and should be interpreted in light of specific situations
and the availability of resources. It will be revised as necessary to cover progress and changes in technology and evidence from clinical

practice. (Korean J Gastroenterol 2021;78:73-93)

Key Words: Endoscopic ultrasound; Pancreatic solid tumor; Tissues; Technique; Guideline
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Table 1. Task Force Team for the Guideline for EUS-guided Tissue Acquisition of Pancreatic Solid Tumor
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Table 2. Summary and Strength of Recommendations for EUS-guided Tissue Acquisition of Pancreatic Solid Tumor
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S T U S RG] o) £STFLIAIZ SEOFEE HA IS HIBICE Z78 TRVHSY 810 20l Mt Masorsile s
257 | o 2SI LHA|E ot 28 BAPE M EICEH b S0 U0 || 942 SUOH: FEF, Bt H7|2RE 2 MO|d HEY, E= X7HHY
- HEG) MO0 SRS L27| 02 EF 822 42, X320 AIZ RE6t 28 AAZH HRY & UK HSE: B8, Hilse: o)

=10k 2:

2-1. QB! N T HEC| AT} LIAIZ SEE Z5| ZAIS YSHME FNA T FNB BHS ALRO0| SS 614 HIEICH Chot ZA] 8 20| T
MIZO| 20| OfH %] LA E & R olsh= R& XX (histologic core tissue)2| S ZR(0: FA B|-FH XAI7HHA S &Y E= 2hd A&

U NPURHIEY 5), 2 MRXHOIAS FNB S AR S ATSITHII4F: 55, ADSH: 38,
22, 2 FRXMUNE ABDHEYC| XS AIZ RESHZX ZA0) 0] S8 F7 £ X0l His0| T2 Hs2CF LS FIT Y2ES 26|
QH=CHI HQHSITL J21Lt 22 guage 59| 29, 19-guagelt 25-guage HFS O] H|oh 2|X42] Q2 X% (histologic core tissue) 2IS0|Lt 442 0| 40

Q01 243t ZTE HOIFE FHO0| YCHT HOBITHRA4F: WS, ANS: of2}

10k 3:
ROSEZt =L CHRE 22| 2|2 7|20l 7+HSSHK] @87 HE0, 2 Z2X oM P 0B L ettt RS o) £3T AIZ REot 22 ZAL
Al & 43|12 HHsNMAtE Z&26tL 2 om O]2F 3719| HHBL0M = HFsMARI7L O BH0] e 4= QUCHD HIISH ot EUS-FNB A|&0M =
HFSMARI47t 0|20 O M HRg 4= Tt HOsi(ZAeE: 3, #ise: 4.

HII0t 4:
X7\ MzHa| A7t 2PHA0[X] 42 ZR(indeterminate results), 221} LIA|Z K=ot 2E] ZALE HHE A2 M HIRE &
Aoz, AZTLHAIZ RLEot R HAIR] HHE A[H0] CHE A (0l ZFEIHSECT] R ot 28 A E= R SO A-X )
RUNMOE IO SN HLE: B, HiSE: 4. £2t Kras SAHHO| ZAR= H|ZE(inconclusive) AM[Q] £IT M=t E 2 4= UTHZEA

A7 S, ADST: o).

10t 5:
5-1. 2 MR XH0INE HYDHBYO| FTHS st £ST LHAIZ K=ok 25| ZIA Al ROSE| 4% HB0| FIT HETLL DIZHEeL S0/ SR04
HIEA| 23 SHK|= R MRt D0 = 271611, ROSEQ| HE2 0|5 HMESHXA| b= AL AR E H=HE =Y = US A2 = Gl EHE A

. o . S
= @5, disSE: o,

52. £STF LIAIZ S0 F5] ZIAOA B0 SAHS 2O BRS0|LY ZIEIS ZR10IA O3t A HAYOHK| B0 SR LS ZH0] o3t s
20|t 289] 00 UM 2 =20| HX| S 2O HOICHRA+Z: S, ANSH: 4.

=
53. 2 TRXNOIAE HESAUETHEX| 042 HOR OIATH= ol Z(0l: THY HTY 2 ARy ), SHXOR S Ngsts 23 Ui
BIBH, HREEIL BRI HE] ZR0s TASH HUOR olst B0l Q9 It K4S AAsfol| o) BHGHK| YECHIA4E: BS, HIS
I OF#). Egt slow-pullback 7|HS B S¢ G211 HIToI0] O ML BISMARSRE SO HHS HES A8 4 QICH SPOIN B2HY 4

UCHIIASE: 48, BIST: o).

542 ZIRXYOIME £SI LAY RESHEE| AL Al fanning 7| 210] 7|SHOR A$IHs 40| £1, BE7|#i7} 0| Do0] O M2 BSR4 RE
XoiE SS3 ME 452 B B20) H-271 89 (to-andfro movement) SOt BIEA| HS S 24S 26| ANSHIILE: 55, BNS:
2481, Ol 210/, fanning 7|12} Bl 3t torque 7| T8t B2 |0t | mofo] ZIt et ) 4140] R2 A% 215 K014 O L2 1S BOIZE9ICt

(@A4+F: 4, HDST: o).

Hi0t6:
T HSS XS 4| A M| 2P (R S, MM ZAL MZEE
2 A [hematoxylin-eosin, H&E] & Giemsa)0i| 2| I A Faket=LC}. ,

(atypia)2 71! AT M| & (epithelial component)2] TS E10, [T EU NI Z2E 2

AFB 2 BYSH O|£2| 7HKIE &0I0, X5 KE2 0|01H = JCHEHSE: IS, B

et

X A 7| (Papanicolaou ', Diff-Quik, o OHE-A&1-0f|

| £2S FLLIHC 24 9 XY/ QEEHE 2t

o M g
m

#a

T
£ UAIZ QESHEE Z st
AE T G2 71 Sttt S S SHLO|CH ot R 2O SIS 2 S3 7/t F1 A =, £3 SHS 2 UM of
=
S

>
0
I
%

St ZX| ZAH= 12 OFRBE A2, ATHEOZ L2 A& T2 AIZFE(0.02%)1} 0|2H2(0.98%)2 HOICH A|laT s 25
(S REE &

5 c2cHA

M

- [ o
55, Hus=5: 4.
Aot 8:

XS LHA| Gt 2SSt XS0} LA Z Rt 2E| ZAKFNA £= FNB)Q| ME AHS2 &

5 S17| Aol =30l TEHH 2T LHAIE HAE &a
225, XS LHA|A RE5H X HAAE A4 50 014 AHSIHOF SHLHZ AHRE: H
A,

gjo

EUS, endoscopic ultrasound; FNA, fine-needle aspiration; FNB, fine needle biopsy; ROSE, rapid on-site evaluation; CT, computed tomography.
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Fig. 1. Endoscopic ultrasound image of different solid pancreatic tumors (arrows of A-F). (A) Solid lesion located in the pancreatic head,
corresponding to pancreatic ductal adenocarcinoma. (B) Pancreatic neuroendocrine tumor located in the pancreatic tail. (C) Insulinoma located
in the pancreatic tail. (D) Solid pseudopapillary tumor located in the pancreatic tail. (E) Mass-forming chronic pancreatitis located in the
pancreatic neck. (F) Massformingautoimmune pancreatitis located in the pancreatic head with bile duct obstruction. PV, portal vein; CBD,
common bile duct.
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Table 3. Available Needles in the Market of Korea for Endoscopic Ultrasound-guided Tissue Acquisition of Pancreatic Solid Tumors (modified from

Ang et al.*®)
Manufacturer Model Needle type Needle diameter
Boston Scientific (Marlborough, MA, USA) Expect™ Slimline (SL) Aspiration needle 19G, 22G, 25G
Acquire™ Flex Biopsy needle 22G, 25G
Cook Medical (Bloomington, IN, USA) EchoTip Ultra Aspiration needle 19G, 22G, 25G
EchoTip ProCore Biopsy needle 19G, 22G, 25G
EchoTip ProCore Biopsy needle 20G?
Olympus (Tokyo, Japan) EZ-shot 3 Aspiration needle 19G, 22G, 25G
EZ-shot 3 with sideport Aspiration needle 19G, 22G, 25G
Medi-Globe (Munich, Germany) SonoTip Pro Control Aspiration needle 19G, 22G, 25G
FineMedix (Daegu, Korea) ClearTip Aspiration needle 19G, 22G, 25G
CIearTipb Biopsy needle 19G, 22G, 25G

A newly marketed needle designed with a core trap and bevel system to increase diagnostic yield and enhance procurement of histologic core,
while other gauge needles (19, 22, and 25 gauge) have a reversed bevel system; °A newly marketed needle designed with a core trap and bi-bevel
system to increase diagnostic yield and enhance procurement of histologic core.
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E3F Kras #lo] #42 AFuyFFFe) d kel & 5) HE =5 J|&
OHE 583 AAF We] F S glom, B3] X231k AlA
Friesh 22 Gakel Azt &g o]A] ¢h(inadequate F (1) % ROSEE ARg-stofof sh=7}?
= inconclusive) 73-9-0 A A5 B3t 5= qlrt. 3 o
EFEAOA] Koras Ho] #A19] 24 Wit} BolE = 77} Hajk & AsA oAM= AFLYTF] Ak 9t
76.8%, 93.3%1.0.0, EUS-FNAS} K-ras o] BAS 3 xou YAH %ot 24 7AF A] ROSES] 9JAMH A4
Wyt dS woi= 27k 88.7%, 92%etal Hastgiet.” 3t o] Agk AL} Mt} Eolk Zof A WEA] &Y
A7 o]7] ¢F&(inadequate = inconclusive) §&| A} A= grrhal Aokttt g BLskal, ROSES] &
of taf K-ras &R0 HAS A8t S ES 0%, &2 o8 H&oHA] Y= ART AHE AYEE =Y 5
AIAAES 10%%, W BHES 7|E 126%°14 6.8%= U Ao IFHtNEATE Be, dilsa: .
HaAd 4 vkl HuskGith o] 4§ Kras Ho| #40]
st A o)A 9k (inadequate T inconclusive) Ab]|olA] ROSEE 4§39 239 WA FEst 22 HAR gt
BRA A4 & 4y, 48 237 WAH fEdt e gFEY Aol 90% olfe® HiESGo
ZA AAR HHES FolE 4 o, B2 VEEolA %% ROSES #8814 @b AR AFoAE SARE A3}
o]& 7Fadt AL ofym, 11 A3t 3t A Wt YiofA 7F BaE]glon, Xto] HeHEA oA A& ROSES] &
AF3H B4 =lojof st o] A&S A= A7 BEsirtals shoiThH|

84} {risk difference, RD]=0.04, 95% CI 0.05-0.13).*® A7

Table 4. Standardized Terminology and Nomenclature of Pancreatobiliary Cytology Specimens in 2014 (modified from Pitman et al.26)

H=nk] FEY g9
I H| RN HITITHE XIS A3 E20] 1Y Ee Jd 312 HH| Dot Zuoh MEE HEE MF6HK| e A4S Yot
(non-diagnostic) OIE ET, SEUAM FML SOSE M I Z2H(EZ0|= Lol Tlst MM, CEA B 7t KRAS/GNAS
SCHO|) FHE| 22 IV HX)7} gls A7 EEHELE O MIZZ2te HIHHO| Uls Z2, HITITHA FHE| 1 2|of
Al HiH| =T
I = S 2B BRS Yo WIIOILL MR 4 US OIS SR8 U2 MELY /MR EXS Tarst U
(negative for malignancy) oLt Prof S4 FHH| 1 2| E AHE o= 4R, ZAKKE YR O R VsotH £ ZITHS Li2{0f 5tH, 7ts st
TIHHO = ChHS0] HELCE
SN YIS 25
-4 Jyd
-OH HEE
-XIIROY A
IHEE
DAY Y
- RAH|Y
i HI HIZSS 22 HIR0ILE HEO| At T HIS A MEBISI0) SBI6HA| O 8, HT 3 HZ TEES 2= P22
(atypical) Holste, ZUO|LH & 9B L2 BRP|0l= 2520 4RE UL 0| AR = JH0IM HEE HHS
A HSH= 0|4 (abnormality)g AE0H|0 25&56t7| WZ00l =& 7 Hfollow-up)E LY.
v ER At A B0 UAH, Fots, HAK ZA0IM LM SULE ZIH 7H50HHIZ0| UE SIE 240l sHE Mzt
(neoplastic: benign) X ZA7H 20| MEY 3 ESS JHRIBA 20| 40| Ofd ZPE HtCt,
Exandi= 7|EF BY0[2 MAH HHEU RFS HAIE0|L HAY IE F MRS V|ECE MEg, £68, doa
(neoplastic: other) OIHAZ0| SHHE A2)0|LL ST AN BY(DLS 2AIY HPOHY BY E= THIIQEL FY)o2
HOIBHTE ChEE SR ZAIS Solf P2 AM|0f A TEE Mo d Mo A0 = 2N HalE B 4= QIOLY,
O]2{ot HHO|| CHEE MITL S SiA] 51 ZR2ISHE ZHHO| LS 24 7|8 2910| 2E512 2, H MIMES MEF
o H3lo| AR "ZFM(neoplastic)" = CH= "H|H H(atypical)" 7HE| 2|0l EEte]= 240 SHSIC}
v o o5 S7 op SY(S S| HF M0l B HYN 24 5 ULIF BAGL BELE YR, 0| AN Y 4502
(suspicious for malignancy) &E&FECE MESE QAT NS Ao AR = EF611, sHE A740] ZBTTS 27 |0 2X E=
A0 2 EXEGI/LE, RE(tissue)0| ZEXGHX| 0t HE ZALE Solf EX SYLE Fog 4~ Q= 4RE
UBICL. HESHE QAS2 F23H 0[HAS 2T 0L 90 TH5 40| 0P 5 AEHOIOF Bict.
VI oM OFM M|ILO| EME EEEISH| LIEtL= B TEO 2 HO|T|H, 2| R M2(pancreatic ductal adenocarcinoma)
(positive for malignancy) 3! 7 HO|(H&[cholangiocarcinoma), MM Z fZ[acinar cell carcinoma], 155 MZALHEH| S

bad

M| 51 CHMIIZE], H|OFM| I E [pancreatoblastoma], HEE, ST, MO|4 H&ehs L.

5

CEA, carcinoembryonic antigen; KRAS, Kirsten rat sarcoma viral oncogene homolog; GNAS, guanine nucleotide-binding protein/a-subunit.
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Table 6. Procedure-related Adverse Events from Endoscopic Ultrasound-guided Tissue Acquisition for Pancreatic Lesions

A #HE EiH(n=8,246)

Hya

HEY(n=7,337)

H

HHH#(0=909)

2 31(0.38)
Epge 36 (0.44)
R 7(0.08)
E 8(0.10)
Fag 2(0.02)
Mz 1(0.01)
25 R 0(0)

A 85 (1.03)

24 (0.33)

26 (0.36)
4 (0.05)
5(0.07)
0(0)
1(0.01)
0(0)

60 (0.81)

7(0.77)

10 (1.10)
3(0.33)
3(0.33)
2(0.22)
0(0)
0(0)

25 (2.75)

Values are presented as number (%).
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