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Contrast-enhanced harmonic endoscopic ultrasound in diagnosis of
pancreatic carcinoma: a Meta-analysis

Xiao-juan Yang, Jing Tian, Jian-hang Ge, Yu He
(Department of Ultrasound, China-Japan Union Hospital of Jilin University,
Changchun, Jilin 130000, China)

Abstract: Objective To evaluate the diagnostic value of contrast-enhanced harmonic endoscopic ultrasound
(CEH-EUS) in pancreatic carcinoma. Methods Studies on CEH-EUS for the assessment of pancreatic carcinoma
were searched in PubMed, EMBASE, and the Cochrane Library. The documents were screened according to the
inclusion and exclusion criteria. Then evaluate the quality of the included studies. The sensitivity (SE) and
specificity (SP) were calculated by Stata software. Forest plots and a summary receiver operating characteristic
(SROC) curve were drawn, and the area under the curve (AUC) were calculated. Explore the degree and source of
heterogeneity. Results A total of 15 studies and 1 693 patients were included, the combined SE was 0.91 (95%CI:
0.87~0.94), SP was 0.79 (95%CI: 0.71~0.85), SROC AUC was 0.93 (95%CI: 0.90~0.95). Conclusion CEH-EUS is
effective in the diagnosis of pancreatic cancer.

Keywords: contrast-enhanced harmonic endoscopic ultrasound; pancreatic carcinoma; Meta-analysis

[Pl — R R R AL R G, T W AEAE RN 8.0%! s T [ N B ik — HIF S e T
R TV AR S ERAE, BN R 2RI, R, BRI 2012 4F —2015 4R A A AN 7.2%1
RIT UG A, SEToRA R IER R RS . el MERAGIEE R KB . AR RIARAYES,
2018 4 [H S AE b2 A A BRI s, TR SAFAH U RERS /e S, BOCHE

Wk F - 2020-04-20
[EAEIEE 1IN, E-mail: yhe@jlu.edu.cn

+ 35 -



[ N B

5526 %

D] oA i 7 A A ELA R AP 28 (R 90, A
SESWIENRGEIR A T k2 — o (B R ZEBE N
AL GRS MG AR BN IR A, MELLIX 2y
RO T S G R 75 PN B AR N AR
S, AT DASE LS A E VR AR M, REVEAL /N LA
(2.0 ~3.0 mm) = 2 Gl 45 b A i e R U 3 Ak 08
AR A G U A b B i i g, I LA IX
W2 ikie i) <I0hiv  SP T A (A0S A0 £ A1) 790
i PRI ARV A2 W g i bR

EANC A RS IRR TSI S i 75 N
FEARXT RS KGR IZWaae, Bz REE N
KIZIRE, BN B AR, Kk, &
SCHN TR SIS i 521 i B 75 P B AR M2 W g
S B (I AH DG SCHIR , - DATEH 328 T AN g it S o P A8
AW A

1 RS T®

1.1 X RFATTEHREL
1.11 ¥ % F vk %} PubMed., Embase #l1 Cochrane

B 450 SR E AT R, KR IA LG« contrast

enhanced, enhancing, contrast—enhanced harmonic .

endoscopic ultrasound / sonography / ultrasonography .
ECEUS. CEH-EUS. pancreatic, pancreas, masses.
lesions . tumors Fll neoplasms 5

112 AAA R AR E PARRHE: OFESCCHE;
QIJ5R SCHR AT TS G N R R S A2 5 D Bl
30; @H RIS ARG S IR, IRinfE” 1
WA RIAE ;. ©a bR i B 5 SR
Vi ©RE EAEEGE TR AR R P AR . HERR
bk O3CHE . 25k . RIFEDRHGEI SR Q%
R R QTR DA REE .

113 SCaRE IR i PR S S A A b R A
B, BT A RAFRSCHER, JFHEER A AOC SR, B
1 Rk RS SCRSIRGE | S0 I
. AR N 2 B 2 A R SCHR . PR %6 R
RICHRIEAT A SOKF- R e . SC TIPS IERERY 73 I
i 5 5 AR E AT RE R AR

L4 R a PIOLVEE S AT 5 2R R
JEaRSCk P PR OO, AR A RREW. BFR
FR G WIS | R RN R R Rl

8o LB IS W A R Y E
(true positive, TP) . EHPBAYE (true negative, TN). &
BHYE  (false positive, FP ) FEFBHTE (false negative,
FN)o SCT R /3By, il 558 = EH AT
THERARR .
1.2 X#ERETFH

EFE Cochrane T AFE W HEZE 1 QUADAS-2 & Rie
WriER PRI 1 BT A TR, i PSS A e
BIESE . RPN IS IWNAE . SAniE . Bl F2
W 5 AR 8 I ) (R B o Pl PRS2 X
B JSUAR SCRRAEAT DA, K D e A0 1 8 XU P
MR T B CCURNTEEE 0 RTRUEPHANRYME,
55 = AR ek . R
A5 3 XU A 59 QUADAS-2 bRifE e HIIBT Ay <7
5CRNERE”, WA AT S i (77 KUK
1.3 Meta [E]J3F0iE4H 53 #7

N TERE SRR, ARIELUT BRI
Gt ORFFESEEY . BUBETERL IR ; @l Ess
EARES L, @b BRNEGE ; @i
2. SonoVue ¥ Sonazoid; O ANGIIIEH : <100
=100,
1.4 SRS

PRI 3AT , APPAS AR AR G I
AR
1.5 SFitFEHE

B FHGET 23 Meta-Disc 1.4l Stata SE 15,
i 2 AT SR R e S O3 TP TN FP AT
FN. Hi Stata SE 15 11 5 & Jf BB (sensitivity,
SE) . &I R (specificity, SP) . Wi # ke
(diagnosis odds ratio, DOR) . B 2k F 1 L (area
under the curve, AUC). FHVE{RISK b ATBAH: ISR H o
AR E A LR G Z IR TAERE 4 (summary
receiver operator characteristic, SROC) i a1
AU, JHSROC AUC SE B 4512 W AU . 5l i
Meta—Disc 1.4 #4515 Spearman F1C 250, 1T HI(E
ROBE, R JH 0 A6 56 ) 1 A IS 8] 1) S o, P < 0.05
H I?250% F R AAAE I R 1 2 Bk . s hilfaZesl, Jf
HEAT I AH 73 B R AR TE AT 1Y 7 Bt R . R
Deek’ s ¥} FIARM E & AFTE R R Mifar, P < 0.05 30
B 3 i e 25

- 36 -



5512

BGEUR, &5 ISR A N B2 W 1) Meta 7387

2 HR

MERER
VIR R, A5 H 866 F AHIC SRk, K EE
SCHRIIR 5 780 4% 805 Fi o W W H KA L5 4 T40) 25 i
e, HEBRRGIHRE . LA (HF. T R, fEM
FUAS &8 TIEOGER U 0 SOk, 3 32 i SCRAF S A
FHERRPRUE . BRliSE4 05, L AR A A STk
15 Fs, I ECh 1693 491, 34 R SC SCiik . SCHik
VRO L WL 1. SCHRERAE DL 1. 99 A SCHR % TP
FP. FNFITN#d6 iL3 2,
22 XERE

N F QUADAS-2 P & iE 47 SCHk T & 774k . 10
e SCHRARAESE BRI S R AL 2k
AR AR IR R BRI 2 B g 2
AFE GO, X StnfEr g R ER; A3
T SCERA B BEH] 2 B TEA I AR ESS R A Ol
T, XN Y ZE R AT R . 2 0 SR 4
Frife HA R BREE AL, AR SCIRSA A 40 BRI DI B
g5, k3.

2.1

KRB J7E PubMed , Embase | Cochrane\
FE 3R AR HUCHE (n = 866)
I3 42 Sk €

G , WY

SISk <

RS (n = 132)

RGiLiib (n=161)

T SEEE G (n=25)
AHIZEM SR (n = 436)
HAb(n=19)

Sk -

BAEEL (n=2)

ARSWHEL S (n=1)

RBIEL < 304~ (n=2)

BRI SGE (n=4)

JHRRBENERAE (n = 4)

: - TEIERAG DA FHE (n = 1)
TN ASCHR( f(n=3)

E1 xEiEEiREE

Flow chart of study selection

Fig.1

23 SRS

FRHEHTEE RN 12 =79%, P=0.005. ALY
AR SCRRAF AR BRI S B, SRR R S
I 4 1 &= o 31 5 Spearman AH ¢ & L A 0.088
(P=0.756) , ANFFAEBIERON . S Bk I it

F 1 WANTEBIEARFHE

Table 1 The characteristic of included studies
SCik %5 AEfy % Hbd SEEGUO R BHAE Y
BUNGANICH4%: 1 20184F FEE W HiBET: ek i %167.5(38 ~ 86)
NAPOLEONFIZE 2 20104F 2 el HIAETE NA T8 (60.0+16.0) (26 ~ 86)
GINCUL% 3 20144F % R AT 4 1% 64.6(36 ~ 91)
IGLESIAS-GARCIAZE 4 20174F PHHESF W HIRENE: NA FH4%65.2
KANNENGIESSER/$145 5 20194F sl W [m] s NA 155 66.5(24 ~ 83)
FUSAROLIVI&E 6 20104F vl e (e gt NA T %167.0(34 ~ 86)
PARK!I4: 7 20144 B [ NI [l g NA Fi%163.5(19 ~ 86)
LEE!25 8 20134F i [E RIA ARG sk FH%062.3(24 ~ 82)
LEEM!'2/%%: 9 20184F | BIA [l st e NA F-44(58.7+13.9)
MATSUBARAIE 10 2011 4F HZAR MEHH (a1l gt NA 28 ~ 84
UEKITANI!/4 11 20164F HA NI [l s NA T4 66.5(37 ~ 83)
Y AMASHITA!SI% 12 20154F HAR A7 HIREHE: s Fi%269.0(32 ~91)
KITANO!612 13 20124F HA A HIRETE L F-44(64.3+11.0)
ISHIKAW AL 14 20184F HA I [m] s NA F-4(62.7+13.8) (28 ~ 86)
CHANTAROJANASIRI'%5 15 2017 4F HA R (5 gt NA F1(65.1£10.2) (28 ~ 83)
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Table 2 Statistics data extracted from the included studies

SCHR i A TP FP FN TN
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KANNENGIESSER®/%: 5 20194F 34 5 0 16
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LEE!SE 8 20134 28 1 2 6
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YAMASHITA!'S145 12 20154F 105 8 11 23
KITANOUSIZ: 13 20124F 194 9 10 64
ISHIKAW A2 14 2018 4F 118 9 24 59
CHANTAROJANASIRI!'S%5 15 20174 63 26 32 15
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Studyld : SENSITIVITY (95% Cl)
Chantarojanasiri et al /2017 - 1 0.66 [0.56 - 0.76]
Ishikawa/2018 1 083 [0.76 - 0.89]
Kitano et al /2011 | a— 095 [0.91 - 0.98]
Yamashita et al. /2015 . S— 091 [0.84 - 0.95]
Uekitani et al. /2016 0.82 [0.66 - 0.92]
Matsubara et al. /2011 088 [0.75 - 0.95]
em et al /2018 - 086 [0.78 - 0.93]
Lee et al /2013 093 [0.78 - 0.99]
Park et al /2014 - 092 [0.82 - 0.57]
Fusaroli et al. /2010 0.96 [0.87 - 1.00]
Kannengiesser et al /2019 e e 1.00 [0.90 - 1.00]
Iglesias-Garcia et al /2017 e 0.91[0.79 - 0.98]
incul et al. /2014 —_— = 0.96 [0.88 - 0.99]
Napoleon et al. /2010 0.89 [0.65 - 0.99]
Bungani& et al /2018 + ‘- 0.95 [0.87 - 0.98]
COMBINED <'? 0.91[0.87 - 0.94]
H Q=9001.df= 14.00. p= 000
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Studyld : SPECIFICITY (95% CI)
Chantarojanasiri et al./2017 1 0.37 [0.22 - 0.53]
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itano et al /2011 +—————— 0.88 [0.78 - 0.94]
“Yamashita et al. 120 - t 074 [0 55 - 0.88]
Uekitani et al. /2016 T 0.91[0.59 - 1.00]
Matsubara et al. 72011 T - 086 [0.72 - 0.95]
m et al /2018 ———,———— 0.84 [0.76 - 0.90]
Lee et al /201 - 0.86 [0.42 - 1.00]
ark et al /2014 - 1 068 [0.48 - 0.84]
Fusaroli et al_ /2 - ! 064 [0.47 - 0.79]
Kannengiesser et al /2019 + 0.76 [0.53 - 0.92]
iglesias-Garcia et al /2017 - L 075 [0.48 - 0. 93]
incul et al. /2014 + 094 [0.79 - 0.99]
Napoleon et al /2010 + - 0.88 [0.64 - 0.99]
Bungani& et al 12018 1 062 [0.44 - 0.78]
COMBINED <EP_ 0.79[0.71 - 0.85]
H Q=7323. df=1400.p= 000
' 12 = 80 88 [71.91 - 89.86]
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Fig.2 Forest plots of the pooled sensitivity and specificity
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