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Clinical efficacy and safety of flexible ureteroscope lithotripsy
versus percutaneous nephrolithotomy for pediatric
renal stones: a Meta-analysis

Qiang Li, Yu-pan Hu, Pang Yang
(Department of Urology, the Third Afiiliated Hospital of Nanchang University,
Nanchang, Jiangxi 330008, China)

Abstract: Objective To compare the efficacy and safety of flexible ureteroscope lithotripsy (FURL) versus
percutaneous nephrolithotomy (PCNL) for pediatric renal stones. Methods To search the literature from June 30,
2014 to June 30, 2019. Data analysis was conducted by Review Manager 5.2 software. Results Data from seven
studies (220 cases in FURL group, 250 cases in PCNL group) were analyzed. There was no significant difference
between the two groups in stone-free rate (OIA{=O.72, 95%CI: 0.43 to 1.23), operation time (MD =-6.43, 95%CI:
-23.79 to 10.93), complication rate(Oli=0.84, 95%CI: 0.39 to 1.78), hemoglobin deficit (MD = -3.64, 95%CI: -7.21
to -0.07). FURL group had higher Double-J stent insertion rate (Oli= 13.93, 95%CI: 2.09 to 92.93), shorter hospital
stays (MD=-0.92, 95% CI: -1.70 to -0.14), shorter fluoroscopy time (MD =-69.23, 95%CI: -87.06 to -51.40) than
that in PCNL group. Conclusion Flexible ureteroscope lithotripsy may be a more advantageous operation method
than percutaneous nephrolithotomy for renal stones in children. However, the effect of the size and distribution of
children’s renal stones on the efficacy of different surgical methods is not clear now, it is still necessary to explore the

appropriate treatment methods for children’s renal stones.
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Table 2 The characteristics and overview of the included studies
\ 1 7 451 . : ‘ ‘ ‘
FARI SRS 1 2 = AR/ mm  GEERRDN EEER AR DJ 45 B8 &[]
BAS % 121
FURL 8.39+4.72 15 21 12.80 + 3.03 9.5/11.5F F H S(2~3/)
PCNL 5.62 +4.50 23 22 13.97 +3.46 - F % U H S ( B EI R AREIREL )
PELIT %
FURL 3.65+1.95 17 15 19.30 + 4.21 9.5F F H R(2~4%)
PCNL 3.71+1.89 24 21 21.06 +5.61 - F i U p A
SEN %1
FURL 10.90 + 3.00 23 (AR AEIIL ) 13.70 + 3.50 9.5/11.5F F H S(2f)
PCNL 4.00 +2.30 25 (HEIIARBEIIL ) 12.20 + 2.80 4.8F F H S (20
ZEfily
FURL 7.33 £3.85 29 11 18.85+4.00  9.5F ~ 14F - H R(2~4)
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T
FURL 1.63 +0.83 25 13 13.70 £ 4.50 - - H A
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WANG %"
FURL 1.75 £ 0.65 21 9 17.00 + 2.00 9.5/11.5F FaU H S(4F)
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SAAD &
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PCNL 6.93 +3.55 14 8 - - F P R(2~4)
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FURL PCNL Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed, 95% CI
Bas 2016 31 36 36 45 13.6% 1.55[0.47, 512 [
Pelit 2016 29 32 41 45  9.8%  0.94 [0.20, 4.54] e
Sen 2017 19 23 21 25 10.7%  0.90[0.20, 4.13] e E
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Total (95% Cl) 223 253 100.0% 0.72 [0.43,1.23]
Total events 186 223
Heterogeneity: Chi*= 4.59, df= 6 (P = 0.60); = 0% IU 5 051 | 1=U wu"

Test for overall effect: Z=1.20 (P =0.23)
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Fig.2 Forest plot of comparison of final stone free rate between FURL and PCNL groups
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FURL PCNL Odds Ratio 0dds Ratio
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Fig.3 Forest plot of comparison of initial stone free rate between FURL and PCNL groups

FURL PCNL Mean Difference Mean Difference
Study or Subgroup Mean SD_ Total Mean SD Total Weight [V. Random, 95% Cl IV, Random, 95% CI
Bas 2016 155 0.77 36 229 092 45 151% -0.74 [1.11,-0.37) -
Pelit 2016 1.2 052 32 346 1.77 45 145% -2.236[-2.81,-1.71] T B
Sen 2017 22 04 23 241 0.6 25 153% 0.10[0.19, 0.39] =
ZEEE 2017 5 23 40 g 25 57 126% -3.00[-3.96,-2.04] T T
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VWang 2019 2.7 13 30 2.3 1 27 14.3% 0.40[-0.20, 1.00] i
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Total (95% CI) 223 253 100.0% -0.92 [1.70, -0.14] -

Heterogeneity. Tau®=1.02; Chi®=105.76, df= 6 (P = 0.00001); I*= 94%

Test for overall effect. Z=2.30 (P =0.02)
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Fig.4 Forest plot of comparison of hospitalization time between FURL and PCNL groups
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-
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IV, Random, 95% ClI

Pelit2016 46.29 93 32 85922 1287 45 17.3% -38.97[43.92,-34.07]

Sen 2017 623 153 23 751 188 25 166% -1280[-2249-311] =
FaEHE 2017 902 178 40 778 1586 &7 171% 12.40[5.56,19.24] -5
& 2018 381 165 41 406 227 32 167% -2.50 [-11.85, 6.85]

Wang 20149 48 9 30 52 727 17.4% -4.00 [-8.16, 0.16]

Saad 2015 795 294 21 698 2086 22 14.9% 9.70 [-7.94, 27.34]

Total (95% CI) 187 208 100.0% -6.43[-23.79,10.93]

Heterogeneity, Tau®*= 446.97; Chi*= 186.69, df= 5 (P = 0.00001); = 97%

Testfor overall effect Z=0.73 (P=0.47)
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Fig.5 Forest plot of comparison of operation time between FURL and PCNL groups
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FURL PCNL Mean Difference Mean Difference
udy o ea al_Mea al_Weig IV, Random, 95% C IV, Random, 95% Cl
Pelit 2016 415 198 32 60.88 2388 45 461% -56.73[63.74,-49.72) -
Sen 2017 309 154 23 115 354 25 364% -76.10[90.34,-50.86) bl
Saad 2015 9 48 21 186 66 22 17.4% -80.00[124.38,-55.62) rox
Total (95% CI) 76 92 100.0% -69.23[-87.06,-51.40] *
Heterogeneity. Tau® = 166.64; Chi*= 7.45, df= 2 (P = 0.02); P=73% T o ah

Test for overall effect: 2= 7.61 (P < 0.00001)
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Fig.6 Forest plot of comparison of fluoroscopy time between FURL and PCNL groups

FURL PCNL Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
Bas 2016 28 36 12 45 316% 963 [3.45, 26.87) =i
Pelit 2016 32 32 0 45 139% 5915.00([114.38, 305876.22) T
Sen 2017 4 23 1 25 23.2% 5.05[0.52, 49.03) T I T
Falb 2017 40 40 57 57 Mot estimahble
Wang 2019 21 30 12 27 N3% 2.92[0.98, B.67) s
Saad 2015 21 21 22 22 Mot estimable
Total (95% ClI) 182 221 100.0% 13.93 [2.09, 92.93] .
Total events 146 104 , . ; .
Heterogeneity: Tau®= 2.69; Chi*= 1586, df=3 (P=0.001), F=81% IO.DU‘I 0?1 1 1'0 1000'

Testfor overall effect. Z=2.72 (P=0.007)
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Fig.7 Forest plot of comparison of Double—J stent insertion rate between the two groups

FURL PCNL Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H Random, 95% Cl M-H, Random, 95% CI
Bas 2016 6 36 6 45 159% 1.30[0.38, 4.44] ——
Pelit 2016 4 32 745 149% 0.78[0.21, 2.91] —
Sen 2017 4 23 3 25 121% 1.54[0.31,7.79] e
=ik 2017 3 40 14 57 149% 0.25[0.07, 0.93] ]
IE 2019 14 M 5 32 16.8% 2.80[0.88, 5.86] i
Wang 2019 5 30 4 27 138% 1.15[0.27, 4.81] T
Saad 2015 2 29 9 22 116% 0.15[0.03, 0.82] T
Total (95% Cl) 223 253 100.0% 0.84 [0.39, 1.78] -
Total events 38 48
Heterogeneity: Tau®= 0.54; Chi*= 12.62, df= 6 (P = 0.05); F= 52% :0.01 0f1 3 1:|:| mo:

Test for overall effect: Z= 046 (P = 0.65)
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Fig.8 Forest plot of comparison of complication rate between
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the two groups

FURL PCNL Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight [V. Random, 95% Cl IV, Random, 95% C|
G4k 2017 785 797 40 1001 705 57 354%  -216[523091)
F5& 2019 48 26 41 65 33 32 448%  -1.70[3.09,-0.31) L
Saad 2015 53 35 2 16 143 22 198% -1070[16.86,-454] — "
Total (95% Cl) 102 111 100.0% -3.64[7.21,-0.07] R
Heterogeneity: Tau®= 6.90; Chi*=7.80, df=2 (P=0.02), F=74% -_2[' .1'0 ﬁ 1'0 20'

Test for overall effect Z=2.00 (P = 0.05)
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Fig.9 Forest plot of comparison of hemoglobin decrease betwe
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