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[ Abstract] Objective To explore the value of contrast-enhanced voiding urosonography ( CeVUS) in
the diagnosis of vesicoureteral reflux (VUR) and urethrovaginal diseases in children. Methods From Septem-
ber 2020 to December 2021 ,the relevant clinical data were retrospectively reviewed for 207 children with sus-
pected VUR examined by CeVUS. And CeVUS was performed by SonoVue ( Bracco,ltaly) and intravesical ad-
ministration via catheter while urethrovaginal examinations were performed in girls. According to the internation-
al VUR grading system, VUR was divided into five grades. Grade of VUR, presence of intrarenal reflux (IRR)
and abnormal findings of urethrovaginal tract were recorded,. And the diagnostic value of CeVUS was examined
in children with VUR and urethrovaginal abnormalities. Eighteen patients were examined by voiding cystoure-
throgram (VCUG) during the same period. Weighted Kappa test was utilized for comparing the consistency of
CeVUS and VCUG in diagnosis of VUR. Results A total of 416 pyeloureteral units (PUUs) were examined in

207 children,including duplicate kidney (n =3) and unilateral renal absence (n =1). No adverse events relat-




B i LshRE 2023 4 10 A% 22 %% 108 J Clin Ped Sur, October 2023, Vol.22, No.10 - 925 -

ed to contrast agent were reported. Among them,97 (97/207,46.86% ) were diagnosed with VUR. Among 416
PUUs,145(145/416,34.86% ) were diagnosed as VUR. Twenty-four IRR occurred in grade Ill and above. Among
18 children examined by CeVUS and VCUG at the same time (2 duplicate kidneys & 1 unilateral kidney absence,
a total of 37 PUUs) , Weighted Kappa value of VUR consistency was 0.747 (P <0.01,95% CI.0.554 —0.941).
Among 37 PUUs, 12 PUUs had IRR on CeVUS,one VUR in lower pole of duplex kidney missed a diagnosis by

VCUG. Also there were urethrovaginal abnormalities (n =5),Y-shaped ureter (n =1) and miniature kidney at
reflux side (n=6). Conclusion CeVUS is safe and has high consistency with VCUG. CeVUS has advantages
over VCUG in the diagnosis of IRR and duplicate kidney with VUR. CeVUS can also detect urethrovaginal abnor-

malities. CeVUS can be used as the preferred imaging method for VUR in children.
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Fig. |

& R

207 il )LJC— Bl i 52 A AR RS R A
4 VUR 97 43i](97/207 ,46.86% ) ,416 4~ PUUs
LW VUR 145 4~ (145/416,34. 86% ). £ W7 VUR
ISR 1, LA (67/233,32.62% ) 55
HPHM: (69/183,37.70% ) 22 5+ TG 2E XL (P >
0.05) . ZEMIBHYE=E (78,208 ,37. 5% ) 5 45 il FH A4 %
(67/208,32.21% ) 5 TS 12475 L (P >0.05) .

416 4~ PUUs 1,24 ASfEAEANFIFRREE IRR, SR
it PUUs 19 16.55% ¥4 % T M K UL E RGO L,

AR VUR 4 3F TRR 5414

Different degrees of VUR were associated with varying levels of IRR

H IR B LR 32% (24/75) o AEIV A
Vg LA IRR (R A 51K 46. 88% (15/32)

207 5] CeVUS far#x fEJLH, 11 B AN EE & AR R
SERIHEPRAR , HAh 8 Ly B8 77 53 6 Pl M2 2 B
%o 18 Bil(2 BUEAZ XU IR, 1 (1 e ) 37 4
PUUs F CeVUS J5 2 JiNTT VUCG fits, CeVUS kI
IRR 12 />, 52 W & I F B )R A& SO 1 1, i
VCUG Jo—il 5 A B (P 2) K A 4 21— S A
Kappa {H 0.747,P <0.01,95% CI:0.554 ~0.941 (£
2). CeVUS ABELW Y EHIRE 1 F1(183) , [HiE
R L& 4) a5k 2 B, IRERE 1] (]
5), IHIE P B A I IRIE HIE R 1 H (18 6) .

F 1 207 BRI EE VUR 8L CeVUS ifr s
Table 1 Results of CeVUS in 207 children with suspected VUR
sa s . EEDRR
e Son 1% % 2 V4 v
PG (1)
) 91 114 0 34 21 8 6
i 116 157 2 34 22 13 5
M (451)
7 208 130 1 31 27 12 8
£ 208 141 1 37 16 10 3
PUUs $ht [ 4(% ) ] 416 271(65.10) 2(1.38) 68(46.90)  43(29.66)  21(14.48)  11(7.59)
BN SR PUUs B0RE[AS(% ) ] 24 - - - 9 8 7
ARRIEEIHEIRAR AR 11 5 2 1 1 1 1

FE CeVUSHRMHEIR B A5 5

PUUs: ¥ i~ DR 005 VUR: BEBEA IR AT B — - TORdie
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F2 IEKTTEE VUR L CeVUS 5
VCUG 2 W — k45 R
Table 2  Diagnostic consistency of CeVUS versus
VCUG in children with clinically suspected VUR

A CeVUS .
I TR

R 7 0 2 9

VCUG  gJiE 2 4 2 8

il 0 0 20 20

Hit 9 4 24 37

FE CeVUS: HFMEME R M 75 1552 5 VCUG : 11k 1 R i s 5 5

VUR : B I i PR A St

E O A:CeVUS 0 “ /R FHCE VUR,® 7R EACEJE VUR;
B: VCUG R ABE s FACE NE, (2 Wids i 1T 9% VUR £
P EAR(HTR) , RAEIZWI T &2 5 ; CeVUS: HEM 4 PR 88 75 1 52 5
VUR: B Ieda FRAS 3T s VUG : HEIH PR PRAS 3 5
2 CeVUS 5 VCUG X HLiZ WA Ml i &2 A T Bl VUR 244
Fig.2 Comparing CeVUS versus VCUG in the

diagnosis of right duplex kidney with lower pole VUR

£ CeVUS: HEMPEREE A 1G5 ; VUR: B
b PR A S AL
3 CeVUS BRTEY Y HMIRE (41£),
G 9F M9 VUR
Fig.3 CeVUS revealed right duplex Y-shaped
ureter with grade [I VUR

- CeVUS: HEMHVE IR R P 3552 A RIS MEA
T, N LB, R DL 5250 (3K ) 5 BB, 9 I
TR (F7 k)

B4 CeVUS s [Hif 2L

Fig.4 CeVUS revealed oblique vaginal septum

- CeVUS: HEMIHE IR B 7 G0 LR
Bl5 CeVUS R Y BRI AE (k)
Fig.5 CeVUS revealed urethral diverticulum

in a boy

iF CeVUS: HEMHE IR BB A 5 A IR
WFI3E A ok 5 3 ( Sk ) 5 B s i RS R 42 IR G
RF 38 8 AR T bR 38 R BH A 22 1 (55 3k )

6 CeVUS BHIE MBI IR IE FHiE 2

Fig.6 Vaginal atresia with urethrovaginal fistula
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46.86% ) , $&/nTENG K AT BE VUR 8L, i > 4
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I, 2R CeVUS #E47 VUR ffifr , Al ffi —2E5¢i2 VUR
R JLE B0 AN 00 B AN LR R ER . AR BESY 416 A
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