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A deep learning model to detect pancreatic ductal adenocarcinoma on
endoscopic ultrasound-guided fine-needle biopsy
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A deep learning model to detect pancreatic ductal adenocarcinoma on
endoscopic ultrasound-guided fine-needle biopsy.

Sci Rep. 11:8454, 2021



[E=

FEFEERE —YTTZJW_EE%E/V@ . INF CHRBENEITHEREE #%Tr 5% (ERCP) THEE#&M
A2 ERTH - 1=D . BILERICLHAMPBPEECIZIEREDERICK Y MPPSRRAEHL <R
FEG S DA lh - 7Y,

B HEE TS URBHIEZ TIESOBBIEDE WSHBEENEOND & 5 ICh >7-h23 | ZSEEEICIZR
Elib %’3710

1.  HAEERAIE S HEEE 2007,46:PageT-11
2. J Gastroenterol. 2007;42:657-62.
3. Cancer 1992;70:2610-2614.



[E=

BT/ REBRRAREE & L GBI NG FERIES [ E® (EUS-FNA) A8 AN, RIFLZERE
(B £990%, BHEE : 100%) HEotnTW3, 1. J Gastroenterol 2019;54:19-32.
2. BMC Gastroenterol 2016;16:108.

%

TREBZARD (ZE, FEROERMIE (arrow) &REERD (arrow head) MR IN S, fM@ZZICHWT
LA THEI-ORTEL-ZWHREZE2ENHE WD, MR TCETVEHERE S 4 5,



ERCP & EUS-FNA®DE LS

ERCPIZEHEAN LR ZIEZA 52EZ2HMWE L, EUS-FNAIZIEEBDIFEREEB271-ODZMY —ILTH 5,
B ERCP : BEEMRIUN = RGO A K2
B EUS-FNAC : BREZEZR = ERUHREFETHNIL, EEHEBRIRA AIEE

HH

EUS-FNA



EUS-FNA®DERRE

B RALREIEDMHRE
EUS-FNATE o N8I mE>7 1« 7 U VoA

A
o

500 um

e

' :-ﬂ"l



EUS-FNA®DERRE

LIS E 3o)
DT - SRR THD2ELZ < RED

mﬁ&%-747U>%%%tLT\m%%%wi&%%%%%%b%oﬁﬁkV7mv ﬂ%
OB, BELHIKT AICIEES AW




[ =]

EUS-FNA®DERRE

mRELRYEKRE (iLEE&ﬁ:rEM*) DR
ARz R S D BREEREEE & Acinar—ductal metaplasia (ADM) DERIHRIE & 72 2ERIS H 5,

T\%EQIJ@ ﬁf‘jd)ﬁﬁ”ﬂi'ﬁﬁﬁfﬁ LTws (EX) . BoREUERAL ETHALONSADM (AK) &
$ERIDEE L WEEBI D D7 <7y,



— Ik

[E

ig)

Zheig R E L T [BEEUS-FNABICH 175 ATHeERAFE] ZHIEL 7=,

ALK
EULNE s
RHRET T4k

BEERKF
RISHE k&

BEERKF
e O SBE

EiIh Aty % —HER

MNEEE 5%

RREMKXE
BER % k&

IEREXF
BFTEiC STk

REBERF
FfE— L

RBRFNEFER
AREE FE

E2 )7 FERKE
RAEZ ok
BEMEAT tE

BRI RER
BERRER kk
NEHL B ik
WEESfE

ABKRKE
REFBA Tt
ME L BE
[AERE&RIE Stk

T KE
NERIE L
HE k&
LA#S— &

P P 72 :
EAME L R

REXF
BREFRE L

EEXRTF
HEE— f£4
FREEEIK Jod

BREXF
REGN KL
B ORERT ok




[T A )]

Kurume University Hospital
Total 594 WSIs

| |

Training sets Test sets
412 WSIs 182 WSlIs
Annotation & verification Verification
18 pancreatic surgical pathologists 3 pancreatic surgical pathologists
l Excluded * !
Deep Learning models (disagreement Verified test sets
on the diagnosis) 120 WSls
62 WSIs

WSI classification
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SYSTEM: EfficientNet-B1 architecture

a 10 " b Total: 120
s
0.9 ,,/
’ ROC AUC 0.9836 | [0.9603-0.9977]
. | é Log loss 0.3419 | [0.2949-0.3864] ROC A U C R 0 984
z ~ Accuracy 0.9417 | [0.8917-0.975] - ° -
s g MCC 0.8667 | [0.7622-0.9473] ZErfFEE ©  0.941
2 Ve ©
2 4 fl-score 0.9581 [0.915-0.9827] =!
£ RE . 0.930
2, / 8 Sensitivity (TPR) 0.9302 | [0.8602-0.9753] E .
’ =
. p Specificity (TNR) 0.9706 | [0.9091-1] SEE 0.970
/- o
or [ < Precision (PPV) 0.9877 | [0.9571-1]
A ADC (AUC = 0.984)
00) D Negative predictive value (NPV) 0.8462 | [0.7297-0.9512]
B 0 e ptverate - speaticyy - ADC non-ADC
False discovery rate (FDR) 0.0123 [0-0.0429]
predicted label

Figure 2. Evaluation performance of the model on the test set. The ROC curve of ADC WSI classification using ; :
a test set of 120 verified WSIs (a). Confusion matrix for WSI binary classification into ADC and non-ADC on Table LA Varlety Of metrics Computed on the test sets. A threShOId Of 0.47 was used'

the test set (b).
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