Differential Diagnosis of Benign and Malignant
Branch Duct IPMN Using Contrast—-Enhanced EUS
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Underwent EUS
n=>50

Detected mural lesions Detected no mural lesions

Underwent CE-ZLS Followed up
n=28 n=22

Diagnosed with MNs | Diagnosed with mucincus dlots |

Underwent resection Followed up > 12mo Followed up > 12mo
n=15 n=13 n=20

Pathelogically confizmed MNs Pathologically unconfirmed MNs Pathologically unconfirmed MNs
n=14 n=1 n=2

Underwentresection
for the other reasonst
n=2

t These two patients underwent resection after follow-up due to repeated pancreatitis or an increa
sing main pancreatic duct diameter. BD-IPMN, branch duct intraductal papillary mucinous neoplas
m; MNs, mural nodules; EUS, endoscopic ultrasonography; CE-EUS; contrast-enhanced EUS.



K1, ZBREHE SN =355I DERREHE

Fol |low—up cases

n=135
Sex, M/ F 18 /17
Mean age = 3D, vy 67.9 =10.2
Mean fol lcw-up period = SD, me 274 =167
Cyst size
Initial exemination = S0, mm 27.0 = 11.8
Last examination = SD, mm 30.1 = 13.1
Changes of the cyst size
No change 29
Enlarged 2 10 mm) 5
Reduced (= 10 mm) 1
MPD diameter
Initial examination = &0, mm 32x138
Last examination % SD. mm 35122
Changes in MPD diameter
No change 25
Enlarged = 1 mm) 7
Reduced (= 1 mm) 2
Appearance of MNs during fcl low-up period 0
Followed up > 12 mo 33
Resected after fcllow-up 2
Patholcgical diagnosis
Low-grade dysplasia 0
Intermediats—grade dysplasia 0
High-grade dysplasia 2
Invasive adenocarcincma 0
MPD, mail pancreatic duct: MNs, mural nodules.
=2, BREGBREICHIT 5 RIS MEE
Sensitivity Specificity PPV NPV Accuracy
[95% CI] [95% CI1 [95% CI1 [95% CI] [95% CI1
T 4 100% 100% 90 924
[0.42 - 0.92] [0.90 - 1.00] [0.69 - 1.00] [0.76 - 0.98] [0. 80 - ©.98]
EUS alone 100% 61% 50% 100% 124
[0.77 - 1.00] [0.43 - 0.77] [0.31 - C. 70] [0.85 - 1.00] [0.58 - C.84]
EUS combined with CE-EUS 100% 97% 93% 100% 98%
[0.76 - 1.00] [0.85 - 1.001 [0.66 - 1.001 [0.90 - 1.00] [0.89 - 1.00]

Ws, mural nodules; CT, computed tomography: EUS, endoscopic ultrasonography; CE-EUS

; contrast-enhanced EUS; PPV, positive predictive value; NPV, negative predictive va

lue: CI, confidence interval.
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BREREE H Y OB TFMEHEIT L= 2 E PN 156 DERRRIEFAF LT RICTRT . &
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BRECHRECHEEEGREZRO: (H2) . FEGRREICET SR SNEFHERREEZRSIC
Y. sHARREEZ LY 5 & . CEEUSOEHAIRREIEICTEH K UEUSOEHRRREEL Y L FEIC
INEIZ otz (FHAIERZESR{E CT: 3.3 mm vs CE-EUS: 0.6 nm, P<0.05; EUS: 2.1 mm vs CE-EUS:
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Case Cyst MPD MNs Pathological
size diameter CT EUS CE-EUS Pathology diagnosis
(mm) (mm) Presence Her Presence Hrus Presence Hcr-rus Presence Hpam
(mm) (mm) (mm) (mm)
1 36 12 + 234 + 25.2 + 222 + 21.2 1C
2 30 12 + 21.3 + 20.1 + 19.2 + 19.8 1C
3 40 12 + 13.9 + 19.1 + 17.6 + 17.2 1C
4 20 8 + 221 + 23.6 + 21.5 + 17.2 IC
5 50 2 + 189 + 15.2 + 14.3 + 13.1 1C
6 20 6 + 131 + 115 + 104 + 9.8 1C
7 30 9 + 14.4 + 10.6 + 9.5 + 9.3 1C
8 18 8 - 0 + 10.1 + 8.8 + 92 1C
9 38 6 - 0 + 109 + 9.7 + 9.1 1IC
10 27 3 + 5.0 + 125 + 10.1 + 7.6 1C
11 25 13 + 11.3 + 13.8 + 10.3 + 101 HGD
12 30 6 + 6.4 + 10.1 + 85 + 7.3 HGD
13 30 6 - 0 + 10.5 + 8.4 + 53 HGD
14 31 12 - 0 + 23 + 23 + 2.1 HGD
15 28 3 - 0 + 3.9 + 2.7 - 0 ImGD

MPD, main pancreatic duct; MNs, mural nodules; CT, computed tomography; EUS,

endoscopic ultrasonography; CE-EUS; contrast-enhanced EUS; IC, invasive carcinoma; HGD,

high-grade dysplasia; InGD, intermediate-grade dysplasia; Hcr, MN height measured by CT;

Heus, MN height measured by EUS; Hcerus, MN height measured by CE-EUS; Hpan, MN

height measured on pathological specimens.
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(A) A positive correlation was identified between MN height measured by CI and that measured
on pathological specimens. (B) A positive correlation was identified between MN height measure
d by EUS and that measured on pathological specimens. (C) A positive correlation was identified
between MN height measured by CE-EUS and that measured on pathological specimens. Hcr, M
N height measured by CI; Hrus, MN height measured by EUS; Hcerus, MN height measured by
CE-EUS; Hpu, MN height measured on pathological specimens; MN, mural nodule; CT, compute
d tomography; EUS, endoscopic ultrasonography; CE-EUS; contrast-enhanced EUS.
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| Her - Hpan |, measurement error value for CI; |Hrus - Hpa|, measurement error value for EUS;
| Hceeus - Hpan |, measurement error value for CE-EUS. * statistically significant, P < 0.05. ** statisti
cally significant, P < 0.01. CI, computed tomography; EUS, endoscopic ultrasonography; CE-EUS;
contrast-enhanced EUS.

CE-EUSIZ &k B0 FZ PN B B4 85 Rl E2 1

BETEEE S Y O TFM EhE1T L =156 RIEEENFRIZIEROMERIEL. [CAMO0E, Hi
gh-grade dysplasia (HGD) A5, Intermediate—grade dysplasia (ImGD) A\15TdHo71=, C
T. EUS. CE-EUS. FmIBFRMAZEARTEHAIL F-ErEkEEi=h o 2 A PN BB M A2 kEeI 2R
9 BROCHR#R Z1ERL3 5 &. area under the curveld, ZhZh., 0.82, 0.87, 0.92, 0.90TH
27= (FR4) , ROCHh#REEATAHY 5 CE-EUS TEHAI L =B 7EfEET = Deut—of fEZ8. 8 mIZERET 5 &
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k4. ROCHR#RAZATIC & S BoBicut-of fIEDLLEL

AUC Culoff Sensilivily Specilicily Avccuracy
YValue [95% CI] [95% CI] [95% CI]
(mm)
CT 0.82 131 70 100 80

[035-093] [048-100] [051-0.96]
ELUS 0.87 106 90 30 87

[053-1.00] [027-100] [0.38-099]
CE-EUS 0.92 8.8 100 80 93

[069-100] [027-100]  [0.66- 1.00]
Pathological 0.90 7.6 100 30 93

specimens [0.69-1.00] [027-1.00]  [0.66-1.00]

BD-IPMN, branch duct intraductal papillary mucinous neoplasm; MN, mural nodule; CT,
computed tomography; EUS, endoscopic ultrasonography; CE-EUS; contrast-enhanced EUS;

AUC, area under the curve; CI, confidence interval.

4. Receiver operating characteristic BHEREEAT

1 - 4
k4
0.8 - + \
. k4
= Height of the mural nodules : 8.8 mm
S 056
= * Accuracy : 93%
]
S 04 ¢
[743 <
02 ¢
»
0 T T T T 1

0 02 04 06 038 1

1 - Specificity

Based on the receiver operating characteristic curve analysis, when 8.8 mm was utilized as the cut
-off value for MN height, as measured by CE-EUS, the diagnosis of malignant BD-IPMN had an

accuracy of 94%. BD-IPMN, branch duct intraductal papillary mucinous neoplasm; MN, mural no

dule; CE-EUS; contrast-enhanced endoscopic ultrasonography.
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