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[ Abstract] Objective To investigate the recurrence status of upper urinary tract stones in children , ana-
lyze the risk factors influencing stone recurrence,and establish a nomogram to predict recurrence risk. Meth-
ods A retrospective analysis was performed on clinical data from 218 pediatric patients who underwent surgical
treatment for upper urinary tract stones at Beijing Friendship Hospital between June 2014 and December 2020.
Univariate and multivariate Cox regression models were used to screen clinical and follow-up data. Recurrence
curves were plotted using the Kaplan-Meier method. A predictive nomogram model was constructed based on i-
dentified independent risk factors,and the model’s predictive performance was evaluated. Results Among the
218 patients, 157 were male and 61 were female ,with a mean age of 4. 1 +3. 4 years. The average follow-up du-
ration was 48.3 £21.8 months,and the overall recurrence rate was 16. 1% (35/218). Multivariate Cox regres-
sion analysis identified four independent risk factors for stone recurrence :age above three years (HR =8. 685,
95% CI ;1. 144 — 65.930) , obesity compared to underweight ( HR =7.903,95% CI.1.046 - 59. 684) , stone
density greater than 2000 Hu - ¢cm” compared to less than 1000 Hu + em® ( HR = 2. 842,95% CI: 1. 171 -
6.895) ,and positive preoperative urinary leukocytes (HR =5.172,95% CI:1. 681 —15.913). A nomogram



I 5 JUshRigE 2025 4 1 B 24 %5 18 J Clin Ped Sur, January 2025, Vol.24, No.1 19 -

model was developed using these four risk factors, demonstrating excellent predictive performance with a C-in-

dex of 0.853. The area under the curve (AUC) for predicting non-recurrence at one, three,and five years was

0.98,0.96,and 0. 84, respectively. Calibration curves closely aligned with ideal curves,indicating good predic-

tive accuracy. Conclusions Pediatric upper urinary tract stones have a high postoperative recurrence rate.

Higher age,obesity,large stone density and positive preoperative urinary leukocytes significantly increase recur-

rence tisk. The nomogram model developed in this study provides clinicians with a reliable tool to identify high-

risk patients and develop personalized strategies for the prevention and treatment of stone recurrence.
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Table 1  Univariable analysis of factors influencing stone recurrence in 218 children with upper urinary tract stones
I R B R SORERIHI(%) ] Sia R [(%) ] AR 0 HR(95% CI) Pa
PE5
5 133(72.7) 24(68.6) 1.000( %%)
4 50(27.3) 11(31.4) 1.184(0.580 ~2.418) 0.642
IR ()
<1 29(15.8) 1(2.9) 1.000( &%)
1~3 79(43.2) 6(17.1) 2.302(0.277 ~19.130) 0.440
>3 75(41.0) 28(80.0) 9.220(1.253 ~67.822) 0.029
BMI 43%%
THE 31(16.9) 1(2.9) 1.000(Z:%)
T 91(49.7) 8(22.9) 2.785(0.348 ~22.284) 0.334
L 61(33.3) 26(74.3) 11.004(1.492 ~81.159) 0.019
EARaRH A
=3 80(43.7) 16(45.7) 1.000( &%)
R 90(49.2) 17(48.6) 1.051(0.527 ~2.094) 0.888
B+ R 13(7.1) 2(5.7) 0.698(0.160 ~3.042) 0.632
ey ay b
Ze 90(49.2) 15(42.9) 1.000( &%)
eyl 66(36.1) 15(42.9) 1.244(0.608 ~2.547) 0.550
S 27(14.8) 5(14.3) 1.035(0.376 ~2.851) 0.947
A ()
1 135(73.8) 24(68.6) 1.000( &%)
=2 48(26.2) 11(31.4) 1.308(0. 639 ~2.673) 0.462
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1 000 ~2 000 72(39.3) 11(31.4) 1.335(0.563 ~3.167) 0.511

>2 000 39(21.3) 14(40.0) 3.276(1.433 ~7.491) 0.005
I PR IR

X 20(10.9) 4(11.4) 1.000( &%)

H 163(89.1) 31(88.6) 1.022(0.361 ~2.899) 0.967
AR 11 40

A4 65(35.5) 4(11.4) 1.000( %)

PR 118(64.5) 31(88.6) 4.382(1.539 ~12.479) 0.006
AR HIREGFR

[P 139(76.0) 25(71.4) 1.000( %)

103 44(24.0) 10(28.6) 1.205(0.578 ~2.515) 0.623
JR pH &

<6 101(55.2) 9(25.7) 1.000( %)

6~7 69(37.7) 25(71.4) 3.500(1.632 ~7.508) 0.001

>7 13(7.1) 1(2.9) 0.662(0.084 ~5.229) 0.695
VNEYs:
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Table 2 Multivariable analysis of factors influencing stone recurrence in 218 children with upper urinary tract stones

[H7RAgE SORER (%) ] O R(%) ] ZFZ 531 HR(95% CI) P1H

(%)

<l 29(15.8) 1(2.9) 1.000( %%)

1~3 79(43.2) 6(17.1) 1.780(0.208 ~15.257) 0.599

>3 75(41.0) 28(80.0) 8.685(1.144 ~65.930) 0.037
BMI 432%

T 31(16.9) 1(2.9) 1.000( %)

1 91(49.7) 8(22.9) 2.380(0.291 ~19.437) 0.419

I e 61(33.3) 26(74.3) 7.903(1.046 ~59.684) 0.045
JR pH {E

<6 101(55.2) 9(25.7) 1.000( %%)

6~7 69(37.7) 25(71.4) 2.573(1.170 ~5.661) 0.019

>7 13(7.1) 1(2.9) 1.313(0.158 ~10.943) 0.801
454 ik (Hu + em?)

<1000 72(39.3) 10(28.6) 1.000( %)

1 000 ~2 000 72(39.3) 11(31.4) 1.399(0.576 ~3.397) 0.458

>2 000 39(21.3) 14(40.0) 2.842(1.171 ~6.895) 0.021
AR BR (41

[Kleq 65(35.5) 4(11.4) 1.000( &%)

PH 118(64.5) 31(88.6) 5.172(1.681 ~15.913) 0. 004

i BMI: BSR4
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Fig.2 Nomogram model for predicting postoperative recurrence risk of upper urinary tract stones in children
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