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Risk factors and predictors of upper urinary tract damage in pediatric neurogenic bladder. Yang Xing-
huan ,Chen Yan ,Pu Qingsong ,He Xiangfei, Wen Yibo,Wang Yihe ,Liu Erpeng ,Lii Lei , Wen Jianguo. First Affili-
ated Hospital , Zhengzhou University , Zhengzhou 450052, China. Corresponding author: Wen Jianguo, Email .
wenjg@ hotmail. com

[ Abstract] Objective To explore the risk factors and predictors of upper urinary tract injury in pediatric
neurogenic bladder (PNB). Methods Between 2013 and 2020, retrospective analysis was performed for clini-
cal history, laboratory tests, imaging examinations and urodynamic results of 131 PNB children. No specific
treatment was offered before hospitalization. They were divided into two groups of upper urinary tract injury and
non-injury. The parameters of renal function and the results of imaging examination of urinary system were re-

corded. Multivariate Logistic stepwise regression analysis was employed for determining the risk factors of upper

DOI:10.12260/Icxewkzz.2021.11.002

E@WA: . HEARBFREZNSHAEESLDH (45 U190
4208) 5 2. A g 4 PR R BOCTHHI A T LA H (45 : SBGJ2018059)

Ve BT RN R 255 — B B e (T g 2 45 717, 450052 )

BEEE . X E, Email ; wenjg@ hotmail. com



-1006-

aBE/NLSMEIZE 2021 48 11 B 20 %5 11 89 J Clin Ped Sur, November 2021, Vol.20, No.11 ||| GG

urinary tract injury. And receiver operating characteristic (ROC) curve was plotted for examining the clinical
predictors of upper urinary tract injury. Results There were 82 children with impaired urinary tract ( (7.08 +
3.79) years,37 boys/45 girls) and 49 with unimpaired urinary tract ( (8.03 +4.06) years,27 boys/22
girls ) . Bladder volume ratio (BVR) , maximum detrusor pressure during filling ( maxPdet) ,compliance ( AC) ,
maximum flow rate ( Qmax) ,bladder emptying efficiency ( BVE) ,detrusor leak point pressure ( DLPP) ,blad-
der wall thickness (BWT) ,uroleucocyte, lymphocyte ratio, neutrophilratio , lymphocyte count (LY) and the in-
cidence of overactive bladder ( OAB) , detrusor sphincter dyssynergia ( DSD), acontractile detrusor ( ACD) ,
“christmas-tree-shaped” bladder,bladder wall roughness, multiple diverticuliform changes, vesicoureteric reflux
(VUR) and positive urinary culture were significantly different between two groups (P <0.05). Multivariate
Logistic stepwise regression analysis revealed that elevated DLPP (OR:1.223 ,95% CI:1.035 —1.444) ,thick-
ened BWT (OR:3.763,95% CI.1.347 —10.551) ,lowered AC(OR:0.760,95% CI.0.603 —0.957) and
lymphocytopenia (OR:0.507,95% CI.0.274 —0.940) were risk factors. ROC curve revealed that BWT was an
even better risk predictor of upper urinary tract injury (AUC =0. 866,95% CI:0. 800 —0.933). The optimal
Conclusion Elevated DLPP, lowered
AC,thickened BWT and reduced LY are risk factors for upper urinary tract injury. BWT has great values in pre-

cut-off value was 3. 925 mm ( sensitivity 0. 854, specificity 0. 776).

dicting upper urinary tract injury in PNB. And BWT >3.925 mm may be adopted as a predictive critical value.

[ Key words] Neurogenic Bladder; Upper Urinary Tract Injury; Risk Factors; Predictors; Child

Fh T 22 U5 04 % I ( neurogenic bladder, NB) B
AR I PR IE 1 P 22 2 450, T BOT IR % RE R
15, 7 it DRI (30 HEGR I B S
JLE NB i) EER N A AT AR ARG
PR B R B AN A AR TR s A N R
IGES o A o 1 2 Jie , NB i 5 % I 2 R #1220
AL, Iy I e BE Y RS K 2T A AL | I b 7 i AR
ILPETT B A S SO DN s 18 8 T . X i
PR BRSO 2 IR B, 518 B IR EE 2 40, ™
HINRECE ShRe i . PN B IR B% 52 4511 0
HEAT PR T 0 PP I 0 b AR 8% 2 40 10 16
Wz PR 2R B np AT T 0B A A B 2 S, BT
BEX] NB B IR S2 5 0 e b6 PR3 347 0 B 19 3¢
BRARXT D, B R AFTE G ARWTSE B AEWI DR
T b PR B SZ A0 A A O fe s R 25 B LT AN (i, 24 NB
Mm K2R IS %

RS 7%
— BFIR G4

[l BiPE 73t 2013 4 3 A 2 2020 47 12 A fEA
P25 — B B2 Be AE Be i )7 19 NB 83 I IR B
Ko HBIMASRE: DFE 1 ~14 %5 QAR
HRES e LR sl 2 | S 7 43 o o
RBHETRE BREEIY . HEERARE: A BRI T
FHORIAYT , A 435 30 300 F P I B 52 4% BHL i 750 25 4 . ik
AT i ) BT IR L B B IR T R AT B e R
BEIEY A . ARSI A 131 i) NB 57,

EIRVEEL 1 ~ 14 2 SFR4ER 7. 44 2 Hoh B 64
i, 2tk 67 il

S MEIEVERENE L/ T PR E& I RE AT 1Y 43255
HE TG TR T RIAE R IR Z40: QWK R B
KR 1% 75 52 (intravenous urography, IVU) | Hi, T
THEHLWTZ F3 4 (computed tomography, CT) 7 4
JR %38 52 ( magnetic resonance urography , MRU) $2 7~
B RE Y REBUK, BESRE B RER =
10 mm; #i RE H A2 =5 mm; QSPECT #2845 -4
7 BV /NBRIE 1 2R (total glomerular filtration rate , tG-
FR) <90 mL/min; @)CT MRU 2 /R i b & BB A&
WA S S, 26 BN AN B U 4 A s ple s AR
Wl FIRBRUE, B AR NB 50 b IR 32 1
H(n=82) M FIREERZHMA (n=49)

N ()78 ST E S

WO BB RIS O R M R TR S I
HORL R RS SR % PR3 S KA R IR B )
AT IS PR A B A R AR R CTIVULMRU K
SPECT B Zliis WARK A 45 R o it IR 3l )1 K2R IR
IR AL R AR it (maximum cystomet-
ric capacity ,MCC) | i it 25 F1 e ( bladder volume ratio,
BVR) 757 8 fa@ PR LT /7 (maximum detrusor pres-
sure during filling , maxPdet ) | 5% B 37 74 ( compliance,
AC) JEE 7R (maximum flow rate, Qmax ) | B HEHESS
2R (bladder emptying efficiency , BVE) | 1@ JR L FR 5
JE.47 (detrusor leak point pressure, DLPP) | W4 {E] i SR i
BRI ] (pressure at the peak flow rate, PdetQmax )
LI R BT 5 1 51 ( overactive bladder, OAB) i@ bR I4:E



- EEENEREE

2021 £ 11 A% 20 %% 11 #§ J Clin Ped Sur, November 2021, Vol.20, No.11

-1007-

AN HEIFE A ( detrusor sphincter dyssynergia, DSD) . i
FRILTCEE (acontractile detrusor, ACD) et 5 REDK
A IDE R RELRE | 22 FRUEE A R L G PR A B i
(vesicoureteric reflux, VUR) f%) & 4= 3%, JH. 7" BVR =
MCC/EBV ( % Bt 75 5, expected bladder volume) x
100% , BVE = VV ( Hf JR &, voided volume )/MCC x
100% 3 32 104 DR 2 B 75 A A R A AH DG S8, A4
ZL AT JE 4% (anterior posterior diameter, APD) | i JR 4
N4% (ureteral diameter, UD) D4 ¢ B e = & ( blad-
der wall thickness, BWT) , H.it BWT il & Bz e Be 3
ANASTR] R A JEE B I IO A P . Tl h 3
SPECT 5 A £5 R 4145 &L B D AE tGFR

= \GeiteEInik

K SPSS21. 0 #EATSGE 2700 A o WA 1 %
BHIAT RS M7 26 55 HER S0 5 RIS AR A o 46
B AT AR IR O, 25 R ARSI R = PR 22 (v = 5) 3R
SEPEGEORLR FH ) K, 45 S5 LASIUAR SRR B L %
o PR A R L BT Z R Logistic
B AT, AR EIRERSZAfER R . 2
R M A Geit 2 L A8 s 221 ROC ik, 7
P NB G828 F AR S2 40 1 TN AL, ISR U £
I FHE. P <0.05 K2 gt Lo

% R

82 M| R IE~Z i tGFR }(67.64 +13.67)
mL/min, XU BUK KA %h 35.37% ; /2 B BUK &
H2 %k 40. 24% , H: APD JE B F (22. 21 +£9. 34)
mm ; {7 5 B & A2 3Ry 40. 24% , H APD i [
(23.70 = 10. 53) mm, XU % PR A B 5K K A %
20.73% ; i IRAE Y 5K A0 28.05% , H: UD i
FEI2h (10. 30 £4.16) mm; f5 i JRAG T K K EFH
29.27% , 2 UD JLFE 4 (9.79 +3.86) mm,

49 1] b PR B% R 32 45 2 & tGFR Jy (105. 64 =
16.46) mL/min, W IR & AR = K & R K HIE &
G

PIATES R R pl e 2 e TR 5 X007 T b, 22
SR (F 1), W2 BVR maxPdet, AC,
DLPP Qmax ,BVE . BWT | JR & o [ 40 M4k | 1 itk
EEL 200 B 451 XL v P 20 i L 451 0 96 T2 4 A
% (lymphocyte count, LY ) L1 & OAB.DSD,ACD . Ji%
o EVERFE U % DERE BAE B LR = VUR R BS
TR PR T R £ B 1 AR R AL, 22 A gt
FR(P<0.05), HEHRFE2,

x1 FREEZIALY FIREEAZIARHE 2R ETF AR [0 (%) ]
Table 1  Comparison of etiologies and neurosurgical approaches between two groups[ n( % ) ]
I [l
srél B ke R B Rtk # TR g TEREH e
LREIE HAER AR 23 AE Ly ed Y [SHIRIIR A
IR AR 82 17(20.7)  29(35.4)  21(25.6) 0(0) 2(2.4) 4(4.9) 1(1.2) 3(3.7)
FIREE R Z A 49 10(20.4) 17(32.7) 8(16.3) 2(4.1) 2(4.1) 5(10.2) 1(2) 1(2)
X2 {H - 0.002 0.1 1.533 1.226 <0.001 0.655 <0.001 <0.001
P i - 0.965 0.752 0.216 0. 065 0.597 0.244 0.711 0.603
s [ MERGETFAR
Zil AL QR 2 ‘ i st k] s iy ﬁﬂﬁﬂﬂ”;?ﬂ ﬁ%’é*ﬁ? Eﬁﬁﬂﬁ/iﬂfk
KEE RENE BHAR FAfEAR HIEAR
R % SZ A 82 0(0) 5(6.1) 9(11) 2(2.4) 0(0) 19(23.2) 8(9.8) 0(0)
LFIRBEARZIRA 49 1(2) 3(6.1) 4(8.2) 1(2) 2(4.1) 13(26.5) 6(12.2) 1(2)
XZ i - 0.068 <0.001 0.048 <0.001 1.226 0.188 0.199 0. 068
P1{a - 0. 194 0.995 0. 602 0. 883 0. 065 0. 665 0.655 0.794
R2 FIREESZAAS FIREERAZ A B A A 25 R LA
Table 2 Comparison of auxiliary examination results between two groups
W3 PR B 7K A 2 R
el BVR maxPdet AC DLPP OAB Qmax PdetQmax
(% ,x £5) (emH,0,x +s) (mL/emH,0,x+s) (emH,0,x £5) (%) (mL/s,x+s) (emH,0,x+s)
IR SZ IR 46.09 +16.61 77.90 +£27.87 6.88 +3.56 45.84 +7.03 48.8 1.96 +£2.44 44.03 +12.07
IR ARAZIH 62.81£20.77  59.98 +11.80 13.64 +6.29 38.74 +5.64 28.6 4.51+4.25  45.63+10.16
t/X2 {H 5.07 -5.107 6.891 -4.529 5.170 3.831 0.614
P1{H <0.001 <0.001 <0.001 <0.001 0.023 <0.001 0.541




-1008- aBE/NLSMEIZE 2021 48 11 B 20 %5 11 89 J Clin Ped Sur, November 2021, Vol.20, No.11 ||| GG
g bk
e PR Bl g R A 2 WARIRE) IR A AR
cued ( %B’\;Ei o DSD(% ) UAB(% ) ACD(% ) %ﬂf;t‘iﬂ[ﬁ H%Hf'(ﬁ?f;{_‘% gﬁfi (thyjl?
RS Z A 17.27 £22.62 32.9 19.5 52.4 27.8 75.6 48.7 45.6
IR AR Z AR 47.94 +33.54 16.3 12.2 26.5 47.7 47.7 27.3 20.5
t/)(2 1H 5.677 4.317 1.159 8.412 4.912 9.710 5.349 7.683
P1{g <0.001 0.038 0.282 0.004 0.027 0.002 0.021 0. 006
WIRF B 4G DRGSR L H R4S
el BWT(mm 5ay) REEHE CAMEEC WAL SRR i EL 4 LY
’ (%)  (x10°/L,x=s) FAME(%) FEH(% ,xxs) HoH(% ,xvxs) (x10°/L,x+s)
IR SZ A 5.47 £1.70 50.0 380.05 +950. 60 37.8 54.73 £15.82 33.56 +13.88 2.83£1.27
EIREEARSZARAL 3.31£1.26 30.6  64.71£131.77 18.4 48.74 £15.49  40.11x13.84  3.51+1.38
/i -8.316 4.711 -3.181 5.463 -2.047 2.536 2.796
P{H <0.001 0.030 0.004 0.019 0.043 0.012 0. 006
®3 NBEHE LIRBEZMMZ IR Logistic 345 H
Table 3 Multivariate Logistic analysis of upper urinary tract injury in NB children
ZH B {H Wald y* {f PAH Exp(B) & TRR EBR
AC -0.275 5.420 0.020 0.760 0.603 0.957
DLPP 0.201 5.582 0.018 1.223 1.035 1.444
BWT 1.325 6.393 0.011 3.763 1.347 10.511
LY -0.679 4.652 0.031 0.507 0.274 0.940
%&4 AC.DLPP BWT. LY fijll NB &4 bR HH) ROC fhZk 73
Table 4 ROC curve analysis of predictive factors of upper urinary tract injury in NB children
24 AUC AUC 95% CI PE TR REUE SR EARER (4
AC 0.817 0.742 ~0.892 <0.001 12.05 0.939 0.592 0.531
DLPP 0.812 0.711 ~0.912 <0.001 41.50 0.784 0.815 0.599
BWT 0. 866 0.800 ~0.933 <0.001 3.925 0.854 0.776 0.630
LY 0.655 0.555 ~0.755 0.021 3.185 0.688 0.609 0.297
B BB AR ZR A e 22 5 A SR R AR
HAZ R Logistic B WA 5 &3, AC T W’

K& \DLPP Jh BWT HJE LY TRy b IR #% 32 5

faleHZE (£ 3) . 23HACLY BWT DLPP £ i
ROC #i£k (& 1), &3 BWT AJ L% & o 70 I R

M2 YRR DS I S8 AR AR B S BT, B
THVERE, FL L IR R ™ T 240, 4 S DI REHRS A A

B (£ 4). WIS ARG AT, AT NB SR T T
Lo —ac B, 24 58% i) 58 4 0 4 B0 1 IR B S 0 7 4
0.81 L/ = {—BWT A Manack ™ % B, 4 6B S50 vk 15 2 Ak 5 8
- - HOMER g 1.3% ASHIFGE T NB 1 IR BESEAU % L
B | Jy 62.60% | FINRE R G A N 3. 4% . [,

SRS 1R BET AR5 LA BT B 2

021 — NB [ FIRERZ B fE b R
09— R R B B R K 6 B [ 5 AT

1R
1 AC.DLPP BWT LY fiifl] NB i35 KA b IR &S24 Y
ROC fh£k
Fig.1 ROC curve of AC,DLPP,BWT and LY predicting up-

per urinary tract injury in NB children

Pl o TR I R IN, 1IR B 32 455 B I DR
HINRE RSB IR R AT 5, 1 f
Xt 40 {5l REACAFE i 22 L IR AR RS
IR EIE RSN AT AT, KB AN R S



I 5 UshaisE 2021 4 11 5% 20 %5 115 J Clin Ped Sur, November 2021, Vol.20, No.11

-1009-

EIREEIEA R, AR I, A [F S R G
A RAEZAFARX B, FIREEIH R ER TR
HRES KRRV, ST E R G T
ARE FIREEZH T K. Galloway %° BF 58 & B, K
J VUR, NDO ., AC .DLPP DSD @s7 1iF5 E IR
B2 A B E M, Wang” MR NB B E & &L
EPREEY KB T o A, HLA A B DLPP BBt 25
LA ACD AR BRI R TR AR 1) 25 7 o 2
Onal""*' S #5848 105 L 1 PR 6451 403 14 FE 6 TR 2% 20k
175087, % maxPdet >70 emH,0 .BVR <70% &5
BCEIREE B GBS R R . 3 A — S 5 kB
UAB BVE | JB5 [l f 2 T 18 55 IDE B /N SR Ak | J1% e J52 15
5B R RAFAEARSCHE Y T AT B4R
FIRSHGAT UG KB, b R S A0 A I 2
KGR Z A AW W 2 7. BIREEZ A
B IDE e B 1 TR I e RE B kG, 2 K A&, VUR 1k
AR, I T RE 2 B AR A C ARIBE eI P |
s RV ) FRAR RIS 2 Fe 2 91 B OAB (DSD
ACD, kSR S BUR et R S HFIR D RERH B R
Wi, DT {67 BRI | DR B 38 i 22 DR 8% 1) 0 72 32
BH, KAz Bt b bR i s 0 B S T v b BOH e B
PEY 9K, AT HS BRI RE 32 4001 Bl A o [ iy A ]
BB, b DR I 2 A0 20 5% I S A A e A 1 R A 3R A
IR AR, TR %07 R TE Ra5 1, AU 1%
G AT RAR , AT B8 5T R 2 8% e 8 A O % D 2
BORZATES , RS F AR X AT — 2P PR

— BB W IR RIS 5 IR B2 A
Ko —TWFFE K, 85% B IR R IR B L KL
DMSA FHHlZ5 R 55, Horh 10. 4% 3 BLK AV B %
JREU L JLETREMLAI A VUR KEAG BT A B IR 6.
i I AR 75 ) PR R T B0 A 2R A SR B R E B
Yo NI, AT B0 2H 252400 1 B T e T %

AT L IS 1R B ThRE A 4 B & Bk e
AN MBI D , S D RE T R, DT S0 BK B JE
A KU o FRATAIBETS & B, b PR B 2 4 L itk
EL 4 R b IR R 2 A B T R, R B
YT bR EE B B AR ER . X 4&/RTE NB
BEBEVT AR QS 300 ok A M BT
e, IO RERRCR BB it 3 5 S e D) e o

AWFFER FiR 2R R R AT o e, 4 2 5+
AYeita W AE B Logistic [B1H 5347, 45K
N5 B PR I A2 A0 O 0 S fE B PR A Al AC
DLPP LY BWT, 15 24 i 5 Hh L5k 6 [N 22 % AL i
L PREEZ AR R . b BWT (19 Wald y* i

i, FE W HIRT b PR B K, A5 AR Haar e i
FEER 2, ALy BWT 35 5 0 25 T IR
PE TN RERR AT 8 1 F IR B0 AAAEAR SR A AR e

. BWT - 1] NB £ 35 b R %32 6

H 1981 4F McGuire'"' R I 42 HIEERE AR
B PAL LS ] DLPP >40 emH,0 1) 85 1775 155 bk
RS RO LA G, B B N 2 T 3 R R %
BB IR Z, Tarcan“g]i)\jq DLPP >20 emH, O F
DLPP >40 cmH, O 43 57 = (4 T30 G50k o AR B 53 LA
DLPP #4# ROC £k AUC i1k 0. 812, H AR ki i
P R AR R R SR T o (B Y R A7 A DSD B, %
BRI 125 B T PRIE AE 78 S5 5 WSO8 1 52 52 ), i LA
DLPP ANEAE R I FE AR, AC KB 5% e 7 72
B IR IS e 8 7 RS B RE 7, HL T v R AR
XTI FE A S HE =S Dy fg AR s . A R B, LA
DLPP >40 ¢cmH,0, AC <9 mL/emH,0 DL & & & 17
£ ACD Ay i JR 3 1 2% KUK 7743 5 E IR 5K
PRI, AL AC 2 ROC i 2k 35
{H A 12.05 mL/emH, O, {HUJE: 45 53 B2 AR AR, o] oy
JESERE— W ITIRAE S B I A R I B b
JELE BAT TR TER 5 B, R 2 g
BWT Xf NB i 4F 35 b PR #& 2 75 b B4 45 i1 7 Tt
T, HARWHE R 4. 8 mm  (HIZERBHERR MG, HOR
& T JL#E, Prakash %[13] LL 3.05 mm {E 2k #k W
B AH AN A B RE A AL 30 1], PR A HL i IR 7
ARFFELL BWT 4% ROC #HZk (% AUC 40.866, L
3.925 mm VEN#RIBIE, R B K 0. 854, K¢ 57 B K
0.776, W] BWT X NB {83 J& & f7 76 b IR B% 52
ARG R BINAE A . R BWT Ry ROC ki
AUC {8 B AR WHE I 298 H8 B K T HAth 3 4845,
JIT DAHFUMAL RE AL . A B9S2 v] y NB AR
TP BOBIT T R e e 2% 155 e iE R R
P BE KT U AE R, R 32 R BORRUAR: ) Ak B it L
PRdr PR B o

Zi b rik ,DLPP Ji AC F R BWT #5)5 LY
TR NB B E LIRS B fER R, BWT
>3.925 mm AJ7E—@ B LU NB B35 A4 L
PR #3245

Z % Xk
U SCHEEE L S kg AR N LIRS A

Jrafgmal)]. AR/ JLAMRR R, 2015,36(3) £ 163 - 169.
DOI:10. 3760/ cma. j. issn. 0253-3006. 2015. 03. 002.



-1010-

aBE/NLSMEIZE 2021 48 11 B 20 %5 11 89 J Clin Ped Sur, November 2021, Vol.20, No.11 ||| GG

Wen JG,Li YL, Yuan JY, et al. Guideline on diagnosis and
treatment of neurogenic bladder in children[ J]. Chin J Pedi-
atr Surg,2015,36(3) :163-169. DOI;10. 3760/ cma. j. issn.
0253-3006.2015. 03. 002.

TR ARG, XA , 55 A DRI DA 24 L RE R A5 28
LR BRI BR BN J12E BRI BT [T ] e RN LSRR
2018,17(7) :506-509. DOI. 10. 3969/]. issn. 1671 —6353.
2018.07.007.

Luo J,Xu JL,Liu Q,et al. Urodynamic performance of lower
urinary tract in children of neuropathic bladder-sphincter
dysfunction[ J]. J Clin Ped Sur,2018,17 (7) :506 - 509.
DOI:10.3969/j. issn. 1671 -6353.2018. 07. 007.

BRI R M UL DE AR b/ PRI S RE RSB (1 42 1 43
bR L) ] th AR R AR 5, 2015,36 (2) : 84 - 86.
DOI:10. 3760/ cma. j. issn. 1000-6702. 2015.02. 002.

Liao LM. Comprehensive classification criteria for upper/low-
er urinary tract dysfunction in patients with neurogenic blad-
der[J]. Chin J Urol,2015,36(2) :84-86. DOI. 10. 3760/
cma. j. issn. 1000-6702.2015. 02. 002.

Smith ED. Urinary prognosis in spina bifida[ J]. J Urol,
1972,108(5) :815-817. DOI; 10. 1016/50022 -5347 ( 17)
60877-2.

Manack A, Motsko SP, Haag-Molkenteller C, et al. Epidemi-
ology and healthcare utilization of neurogenic bladder pa-
tients in a us claims database[ J]. Neurourol Urodyn,2011,
30(3) :395-401. DOI.10. 1002/nau. 21003.

Denys P, Chartier-Kastler E,Even A et al. How to treat neu-
rogenic bladder and sexual dysfunction after spinal cord le-
sion[ J |. Rev Neurol ( Paris),2021,177 (5) ;589 -593.
DOI:10. 1016/j. neurol. 2020. 07. 013.

WS, B SR/, A HEERIOME R A R AR BIR
PEBUE M B R 4B (1], b B 2R B4, 2011, 14
(24) :2746-2748. DOI:10. 3969/j. issn. 1007 -9572. 2011.
24.012.

Zeng JW ,Mo JF,Wu XW et al. Risk factors for upper urina-
ry tract injury among patients with lumbosacral vertebrae le-
sions[ J |. Chinese General Practice,2011,14 (24 ) .2746 -
2748. DOI:10.3969/]. issn. 1007-9572.2011.24.012.
Galloway NT,Mekras JA,Helms M, et al. An objective score
to predict upper tract deterioration in myelodysplasia[ J]. J
Urol, 1991, 145 (3): 535 - 537. DOI; 10. 1111/j. 1464 -
410X. 1991. th15153. x.

Wang QW , Wen JG,Song DK et al. Is it possible to use uro-
dynamic variables to predict upper urinary tract dilatation in
children with neurogenic bladder-sphincter dysfunction?
[J].BJU International ,2010,98 (6) :1295-1300. DOI: 10.
1111/j. 1464-410X. 2006. 06402. x.

10 Onal B, Kirh EA, Selguk B, et al. Risk factors predicting

11

12

13

14

15

16

17

18

upper urinary tract deterioration in children with spinal cord
injury[ J]. Neurourol Urodyn,2021,40(1) :435-442. DOI;
10. 1002/ nau. 24580.
Kim DK. Current pharmacological and surgical treatment of
underactive bladder[ J]. Investig Clin Urol,2017,58 ( Sup-
pl 2):S90-S98. DOI:10.4111/icu. 2017.58. S2. $90.
Kumar S, Jayant K, Barapatra Y , et al. Giant urinary bladder
diverticula presenting as epigastric mass and dyspepsia[ J ].
Nephro-Urol Mon,2014,6(4) ;e18918. DOI; 10. 5812/nu-
monthly. 18918.
Prakash R,Puri A, Anand R, et al. Predictors of upper tract
damage in pediatric neurogenic bladder[ J]. J Pediatr Urol,
2017,13(5) :503. el =503. €7. DOI: 10. 1016/]. jpurol.
2017.02.026.
Stein R, Dogan HS, Hoebeke P, et al. Urinary tract infec-
tions in children: EAU/ESPU guidelines [ J ]. Eur Urol,
2015,67 (3) : 546 — 558. DOI: 10. 1016/j. eururo. 2014.
11.007.
Borges A ,Borges M, Fernandes ], et al. Apoptosis of periph-
eral CD4( + ) T-lymphocytes in end-stage renal disease pa-
tients under hemodialysis and rhEPO therapies [ J ]. Ren
Fail ,2011,33 (2) 138 - 143. DOI: 10. 3109/0886022X.
2011.553300.
BEHOLL W ek | R 55 G 5 0000 o 22 P BR
FEDIRERR TR LR BEIE M ELLT . e IR AR
Z435,2018,39(5) :377-381. DOI; 10. 3760/ cma. j. issn.
1000-6702.2018.05.013.
Cui YH,Xie KJ,Ou RB. Value of bladder wall thickness in
predicting upper urinary tract damage in patients with neu-
rogenic lower urinary tract dysfunction[ J]. Chinese Journal
of Urology,2018,39(5) :377-381. DOI. 10. 3760/ cma. j.
issn. 1000-6702.2018. 05.013.
Mcguire EJ, Woodside JR,Borden TA et al. Prognostic val-
ue of urodynamic testing in myelodysplastic patients[ J]. J
Urol,1981,126(2) :205-209. DOI; 10. 1016/50022 -5347
(17)54449-3.
Tarcan T, Sekerci CA, Akbal C,et al. Is 40 ecmH,O detrusor
leak point pressure cut-off reliable for upper urinary tract pro-
tection in children with myelodysplasia? [ J]. Neurourol Uro-
dyn,2017,36(3) :759-763. DOI ; 10. 1002/ nau. 23017.

(%A% 8 #7:2021-09-28)

AR5 RS A7, BRHe, T A, 55 JLE R 2 PR
JBE I A6 b IR A2 45 Y A B PR 3R e B A (L T
L AN LA 2R ,2021,20(11) 11005 -1010. DOI .
10. 12260/1cxewkzz. 2021. 11. 002.

Citing this article as: Yang XH,Chen Y,Pu QS, et al. Risk
factors and predictors of upper urinary tract damage in pedi-
atric neurogenic bladder[ J]. J Clin Ped Sur,2021,20(11) .
1005-1010. DOT 10. 12260/ lcxewkzz. 2021. 11. 002.





