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[Abstract] Objective To analyze and evaluate the safety and effectiveness of ultrasound and X-ray-
guided percutaneous nephrolithotomy (PCNL) for treating upper urinary tract calculi. Methods The compar-
ative studies on ultrasound and X-ray-guided PCNL for treating upper urinary tract calculi were retrieved from
the databases,including PubMed, EMbase, The Cochrane Library,China Biology Medicine disc (CBM) , Wan-
Fang Data and CNKI. The literatures were screened out by the inclusion and exclusion standard. Then the re-
lated data were extracted for conducting the meta-analysis. Results A total of 15 literatures involving 2 386
cases of PCNL were included. The meta analysis results showed that compared with the X-ray guided PCNL
group,the overall incidence rate of complications in the RCT subgroup of the ultrasound guided PCNL group
was lower (OR=0.54,95%CI :0.35—0.83,P<C0.05) ,the postoperative hospitalization time in the combined
analysis was shorter (MD=—0.15,95%CI:—0.27— —0.03,P =0.01),and the difference was statistically
significant. In the combined analysis, the postoperative residual stone rate (OR =1. 25,95%CI:0.97—1. 61,
P =0.09),postoperative urinary infection rate (OR =1. 66,95%CI 0. 97— 2. 85, P =0. 06) , success rate of
percutaneous channel establishment (OR = 0. 64,95%CI :0.28—1.48,P =0. 30) , percutaneous channel estab-
lishment time (MD=—0.95,95%CI:—2.71—0.82,P =0.29) ,operation time (MD=4.00,95%CI ;: —6. 85—
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14. 84,P=0.47) and postoperative hemoglobin decrease (MD =—1.49,95%CI:—3.85—0.86,P=0.21) had

no statistically significant difference between the two groups (P >>0. 05). Conclusion

Compared with X-ray

guided PCNL, ultrasound guided PCNL has the advantages of fewer overall complications and faster postoper-

ative recovery,and the both are equivalent in the effects for treating upper urinary tract calculi.
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Wiyt 2019 CCT  UPCNL &4 51.975.9 57/27 23.22.7 2. 4070, 40 QO®D® 6
X-PCNL 77 52.346.1 49/28 22.643.1 2.540.3

BASIRI %! 2008 RCT  UPCNL 50 40.7412.0 34/16 25.04:3.6 2.4041. 27 0O® 5
X-PCNL 50 41.613.7 31/19 24, 624.0 2.70%1.12

AGARWAL %™ 201 RCT  UPCNL 112 31(18~59) — — 2.8(0.9~3.5) DOG® 4
X-PCNL 112 35(22~55) — — 2.3(1.1~3.1

KARAM] %00 2010 RCT  U-PCNL 30 40.8+6.9 18/12 27.843.4 2.8740.33 OOOOO®D® 6
X-PCNL 30 39.4%10.6 19/11 26.74.7 2. 740,32

FALAHATKAR #2010 CCT  U-PCNL 26 46,5015, 54 9/5 — 5.1(2.2~7.0) OOO® 6
X-PCNL 25 45.21410.72 6/8 — 4.2(1.7~8.0)

) 2013 CCT  UPCNL 323 — — — (2.1~7.3) @G 5
X-PCNL 209 — — —

Sl 2013 CCT  U-PCNL 74 51.2412.4 41/33 — 4,4+1.3 OOOO 6
X-PCNL 58 49.614.5 36/32 — 42411

BASIRT %1 2013 RCT  UPCNL 43 45.7(23~70)  30/13 25.29(19.6~37.3)  3.52(1.00~1.52) (00 5
X-PCNL 46 44.818~80)  31/15 24.86(19.8~35.9)  3.45(1.00~9. 00)

JAGTAP %) 2014 RCT UPCNL 32 40. 74115 25/7 — 2.140.5 OGO 6
X-PCNL 32 44.5414.4 20/12 — 2.24:0.6

HeT gl 2015 CCT  U-PCNL 53 46,3614, 29 — — 1,340, 62 COOO® 6
X-PCNL 48 44,8612, 84 — — 1.43220.70

e 2015 CCT  U-PCNL 146 46.2+14.1 76/70 — 1. 39740, 82 DOOBOG®E®® 6
X-PCNL 164 44.8+12.5 86/78 — 1.4240.71

FALAHATKAR 2187 2016 RCT  U-PCNL 26 48,2113, 22 17/9 28.1744.17 2.6541.10 DOOOHOO®D® 6
X-PCNL 25 51.17411.82  15/10 26. 3125, 88 3.041.10

SUN 2l 2017 RCT U-PCNL 43 42,9+11.3 29/14 24,2+1.8 2. 9470, 37 OO® 4
X-PCNL 43 45.1+12.7 32/11 24.542.0 3.0140.35

ZHU 2] 2017 RCT U-PCNL 147 49,9410, 9 86/61 23.743.4 8.38+5.78 DOODOO®D® 6
X-PCNL 145 49.6+11.3 77/68 23.543.1 8.317. 30

iRty 2 2019 CCT  U-PCNL 67 51417 37/30 22+6 3.340.8 [06) 5
X-PCNL 89 53416 55/ 34 2146 3.1£0.8
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2.2.4 WMAZFABEEI R FILE

LYY 6 e SCRRES O B g 2 A S A A
B S (P =0. 37, 1° =7%) , 2R JH & 5 % A

U-PCNL X-PCNL

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI

FTREF 2021 F 4 A% 5045 78

RIS HT . U-PCNL 4B H) %4 95. 85%0(332/346) , X-
PCNL 4}y 97. 43% (341/350), Z R LG it ¥ = X
(OR=0.64,95%CI:0.28~1.48,P=0.30), WK 5,
2.2.5 WL R @I E 5 oat ) AR

YA 10 i SOk e i g 2 R A
TEI B S B (P <<0. 01,17 =99%) , 5% F B ALK
BERL BT . PHAL7E 28 B ai 8 Sy i o) [ 25 S R gt
FRENL(MD=—0.95,95%CIl:—2.71~0.82,P =
0.29), LK 6.
(n=407): PubMed (n=168).

Cochrane B 434 (n=12).
EMbase (1=78), CBM (1=48) .

Agarwal 2011 0 112 0 112
Basiri 2013 12 43 16 46 10.6%
Falahatkar 2010 3 14 4 14  3.0%
Falahatkar 2016 6 26 8 25 6.0%
Jagtap 2014 0 32 0 32
Karami 2010 4 30 3 30 25%
Sun 2017 9 43 12 43 9.0%
Zhu 2017 66 147 54 145 28.5%
R¢lF 2013 33 74 21 58 12.4%
BaIUg 2015 7 53 5 48 43%
Z=4K 2015 22 146 13 164 9.9%
F8H 2019 25 67 27 89 13.8%
Total (95% CI) 787 806 100.0%
Total events 187 163
Heterogeneity: Chi*= 6.62, df=9 (P = 0.68); F= 0%
Test for overall effect. Z=1.70 (P = 0.09)
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&1 XHEERREE
Odds Ratio Odds Ratio
M-H, Fixed, 95% CI
Not estimable
0.73[0.29,1.79) —_—
0.68[0.12,3.83] —
0.64 [0.18, 2.20] —_—T
Not estimable
1.38[0.28, 6.80] B —
0.68[0.25, 1.84] R
1.37(0.86, 2.19) T
1.42[0.70, 2.87] -T—
1.31[0.39, 4.44] s na—
2.06 [1.00, 4.26)
1.37[0.70, 2.67] -V
1.25[0.97, 1.61] »
0.01 0.1 1 10 100
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HBAEILREFEKRE

2.2.6 MAF Rt

RGN 7 R SCERD TS B Y 2 T A A
RSB (P <0, 01,17 =93%) , 5% JH Bl AL 3% 7 A 1
30T . PHE TR ) 22 S e gt it 2 L (MD = 4. 00,
95%CI:—6.85~14.84.P=0.47), WLIA 7,
2.2.7 MARERLEE T HILE

LA 7 R SCIRET e B 5 2 IR A A
B @AY S R E (P <0, 01,17 =82%) , 2% JH Bl AL % 7 45
AUop BT, PIHORJE L2088 T B L 85 22 S o g it o
BX(MD=—1.49,95%CI.—3.85~0.86,P =
0.2, lLK 8,
2.2.8 WmARBAERFE LK



FTREF 2021 F 4 A% 5055 78 1195

A 9 B SR R Z BIREE ] 2RAE R EE X (MD = —0.15,95%CI ;. —0. 27~
BRSSP =0.29,1"=17%) R HBE EBM AR —0.03,P=0.01).0LK 9,
81 . U-PCNL 20 A J5 13 B i [l 48 X-PCNL 2H o J4 .

U-PCNL X-PCNL Odds Ratio Odds Ratio
Study or Subgroup _Events Total Events Total Weight M-H. Random,95%Cl Year M-H, Random, 95% ClI
Basiri 2008 5 50 4 50 59% 1.28(0.32,5.07] 2008
Agarwal 2011 2 112 2 112 3.7% 1.00[0.14,7.23) 2010
Falahatkar 2010 2 14 1 14 25% 217[0.17,27.08] 2010
Karami 2010 2 30 1 30 26% 2.07[0.18,24.15] 2010
Basiri 2013 1 43 7 46  3.2% 0.13[0.02,1.13] 2013 "
1HAEBA 2013 11 323 7 209 8.4% 1.02(0.39,2.67] 2013 I e
R¢)F 2013 3 74 8 58 59% 0.26 [0.07,1.04] 2013 R
Jagtap 2014 5 32 6 32 63% 0.80[0.22,2.95] 2014 S B
4TS 2015 25 53 10 48 91% 3.39(1.41,8.19] 2015 —_—
Z=K 2015 32 148 20 164 11.2% 2.02[(1.10,3.72] 2015 —
Falahatkar 2016 2 26 6 25  45% 0.26 [0.05,1.46] 2016 I —
Sun 2017 5 43 9 43 7.0% 0.50[0.15,1.63] 2017 I
Zhu 2017 17 147 31 145 10.9% 0.481[0.25,091] 2017 —
PE5RiA 2019 14 84 19 77 9.9% 0.61[0.28,1.32] 2019 .
F8H 2019 10 67 12 89 8.9% 1.13(0.45,2.79] 2019 N
Total (95% CI) 1244 1142 100.0% 0.87 [0.56, 1.35]
Total events 136 143 ) ) ) )
Heterogeneity: Tau?= 0.35; Chi*= 30.56, df= 14 (P = 0.006); F=54% 001 o1 ] 10 100

Test for overall effect. Z=0.63 (P=0.53)
3 EHAITAEAREHEELERLERKE

" X-PCNL U-PCNL

U-PCNL X-PCNL Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M_.H, Fixed, 95% Cl
PE5RIA 2019 0 84 1 77 75%  0.30(0.01,7.52)
Z5R 2015 21 146 14 164 545%  1.80(0.88, 3.69) T
#W4TUE 2015 16 53 8 48 283%  2.16(0.83, 5.64) N
Zhu 2017 1 147 2 145 97%  0.49(0.04,5.46)
Total (95% CI) 430 434 100.0% 1.66 [0.97, 2.85] -
Total events 38 25
Heterogeneity: Chi*= 2.40, df= 3 (P = 0.49), F= 0% '0.01 071 ] 1'0 100-

Test for overall effect: Z=1.85 (P = 0.06) Favours [U-PCNL] Favours [X-PCNL]

4 AARBREEELEELRRKRE

U-PCNL X-PCNL Odds Ratio Odds Ratio
tudy or Subgrou Events Total Events Total Weight M-H, Fixed. 95% Cl M_.H, Fixed, 95% CI

Basiri 2008 47 50 48 50 20.4% 0.65[0.10, 4.09) e
Basiri 2013 43 43 46 46 Not estimable
Falahatkar 2016 25 26 24 25 6.7% 1.04[0.06,17.61)
Jagtap 2014 26 32 32 32 453% 0.06 [0.00,1.17) L
Karami 2010 49 50 49 50 6.9% 1.00[0.06,16.44]
Zhu 2017 142 145 142 147 20.7% 1.67(0.39,7.11) e
Total (95% CI) 346 350 100.0%  0.64 [0.28, 1.48] <>
Total events 332 34
Heterogeneity: Chi*= 4.30, df= 4 (P = 0.37); F= 7% =0 01 0=1 3 1=0 1000:

Testfor overall effect. Z=1.04 (P = 0.30) Favours [experimental] Favours [control]
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U-PCNL X-PCNL Mean Difference Mean Difference
Study or Subgroup _ Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl
Basiri 2008 11 35 50 55 17 50 103% 5.50(4.42,6.58) 2008 -
Karami 2010 145 26 30 94 23 30 102% 510(3.86,6.34) 2010 -
Agarwal 2011 18 07 112 32 12 112 107%  -1.40(166,-1.14] 2011 -
R4IT 2013 106 62 74 302 146 58 69% -19.60[-2361,-1559) 2013 ¢
iHEA 2013 43 04 209 79 06 323 107%  -360[368,-352 2013 .
Jagtap 2014 255 236 32 241 082 43 105% 014 [0.71,0.99) 2014 T
iR 2015 135 41 146 103 42 164 10.4% 3.20[228,412) 2015 -
Falahatkar 2016 141 188 26 069 081 25 105% 0.72[-0.07,1.51) 2016 ™
Zhu 2017 7747 147 72 46 145 103% 050 [0.57,1.57 2017 ™
POERIA 2019 53 37 84 119 84 77 94%  -6.60[-8.64,-4.56) 2019 -
Total (95% CI) 910 1027 100.0%  -0.95[-2.71,0.82] I
Heterogeneity: Tau®= 7.55; Chi*= 1152.66, df= 9 (P < 0.00001); F= 99% ' + 5 t P

Testfor overall eflect 2=1.05 (P =0.29) Favours [experimental] Favours [control]
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2.2.9 BEMSH 3BT T BE A X PONL #4252 2, 45 41 1Y A [A] A8
E2Y @ iBI= K e vyt LTINS B N1EG I 11 I N/ 1 4 I = B S VAN NP AV S P I W B N L IS I P el )

W X A7 A S B 38— B BR AN A DT 58 BEAT BOURE 73 TEEE ST TR I ) R S L 8 T R SR B

UIREE T EY 8 B e Savayii [ I B N I 17 N 1A R -

FEH TR G R 25 R — 2 3R R E P il .

U-PCNL X-PCNL Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random. 95% Cl Year IV. Random, 95% CI
Falahatkar 2010 88.93 3329 14 7929 1674 14 11.0% 9.64 [-9.88,29.16] 2010 —
Karami 2010 447 64 30 349 51 30 16.9% 9.80(6.87,12.73] 2010 -
Jagtap 2014 503 171 32 492 168 32 155% 1.10[-7.21,9.41] 2014 T
FiR 2015 1306 227 146 1035 275 164 16.3%  27.10(21.51,3269) 2015 -
WATUE 2015 10245 36.32 53 13043 3163 48 136% -27.98[41.23,-14.73] 2015 —_—
Falahatkar 2016 88.46 3949 26 7958 326 25 109%  8.88[-10.96,28.72) 2016 I
Zhu 2017 606 329 147 636 325 145 158% -3.00[-10.50, 4.50] 2017 -
Total (95% CI) 448 458 100.0% 4.00 [-6.85, 14.84] ?

Heterogeneity: Tau*= 179.10; Chi*= 83.38, df= 6 (P < 0.00001);, F= 93%

Testfor overall effect: Z= 0.72 (P = 0.47) -100 -50 0 50 100

Favours [experimental] Favours [control]

7 740 F AR Bt 18] bL B 7R vk B

U-PCNL X-PCNL Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean _SD Total Weight IV, Random, 95%Cl Year IV, Random, 95% CI
Karami 2010 a3 3 30 41 26 30 17.7% -0.80[-222,0.62] 2010 =T
2T 2013 1 5 74 18 9 58 154% -7.00(-9.58,-4.42) 2013 -
Jagtap 2014 8 4 32 8 732 149% 0.00[-2.79,2.79) 2014 -
Falahatkar 2016 111 135 26 114 152 25 6.0% -0.30[-8.20,7.60] 2016 -1
Zhu 2017 12 16 147 14 10 145 143% -2.00[-5.06,1.06] 2017 T
PEZRIA 2019 123 66 84 151 87 77 158% -2.80[5.20,-0.40] 2019 —
8k 2019 19 8 67 16 7 89 158% 3.00[0.59,5.41] 2019

Total (95% CI) 460 456 100.0%  -1.49[-3.85,0.86]
Heterogeneity: Tau*= 7.64; Chi*= 34.08, df=6 (P < 0.00001); F=82%
Test for overall effect: Z=1.24 (P=0.21)

-20 -10 10 20
Favours [experimental] Favours [control]

B 8 FMHAREMIES TR IEEFRKE

L4
I

U-PCNL X-PCNL Mean Difference Mean Difference
Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Fixed, 95%Cl Year IV, Fixed, 95% CI
Karami 2010 27 03 30 29 03 30 598% -0.20[0.35-0.05 2010 ——
Falahatkar 2010 358 072 14 334 074 14  47% 0.24[-0.30,0.78] 2010 —
Jagtap 2014 28 09 32 27 11 32 57% 0.10[-0.39,059 2014 e
ZER 2015 59 23 146 6.2 2 164 59% -0.30[0.78,018] 2015 R
#ATUE 2015 562 237 53 6.2 208 48 18% -0.58[1.45029 2015 ¢
Falahatkar 2016 29 078 26 257 105 26 55% 0.33[017,083] 2016 ]
Zhu 2017 556 21 147 55 21 145 59% 0.00(-0.48,048 2017
Sun 2017 27 13 43 31 15 43 39% -040[-099,019 2017
PE5RIA 2019 38 13 84 41 16 77 6.7% -030[0.75015] 2019 —
Total (95% ClI) 575 579 100.0% -0.15[-0.27,-0.03] >
Heterogeneity. Chi*=9.70, df=8 (P=0.29), F=17% 1’

1 0.5 0 0.5
Favours [experimental] Favours [control]

B 9 P 4E AR 5 1E BT i i8] L B 7% R

Test for overall effect: Z= 2.48 (P = 0.01)
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