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Meta-analysis of intracavitary contrast-enhanced ultrasound and
conventional ultrasound-guided PCNL for treatment of kidney
stones

Jian Peng, Wen-bin Guo, Tao-yi Chen, Liu-yuan Luo, Jian-kun Yang
(Department of Urology, the Third Affiliated Hospital of Southern Medical University,
Guangzhou, Guangdong 510630, China)

Abstract: Objective To systematically assess the effectiveness and safety of intracavitary contrast-enhanced
ultrasound (ICCEUS) and conventional ultrasound (US)-guided PCNL for the treatment of kidney stones. Methods
A literature search in PubMed, The Cochrane Library, Embase, CNKI, VIP, SinoMed and Wanfang Data was
performed to collect, screen and extract clinical research data comparing contrast-enhanced ultrasound with
conventional ultrasound-guided PCNL. Meta-analysis was performed by RevMan 5.3 software. Results 7
literatures were included in this study with a total sample size of 696 cases. ICCEUS-PCNL group had higher
success rate of single puncture (OAR=4.52, 95%CI: 2.99 ~ 6.82) and stone clearance rate (OAR=2.32, 95%CI:
1.15~4.68) than US-PCNL group. The complication rate (Oi{=0.49, 95%CI: 0.30 ~0.80) was lower than
US-PCNL group. The hemoglobin loss value (MD =-6.94, 95%CI: -9.72 ~-4.16) and intraoperative blood loss
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(MD =-44.06, 95%CI: -73.11 ~-15.02) were less than US-PCNL group. The operation time (MD = -20.86, 95C1%:
-40.28 ~ -1.44) and hospitalization time (MD =-2.38, 95%CI: -4.15 ~ -0.60) were shorter than US-PCNL group.
Conclusion Compared with US-PCNL, this Meta-analysis shows that ICCEUS-PCNL can improve the success rate

of single puncture and stone clearance rate, shorten the operation time and hospitalization time, and reduce the

hemoglobin drop value/intraoperative blood loss and complication rates. It is worthy of clinical application.
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Fig.2 Forest plot of subgroup analysis of single puncture success rate (including Jin Yuming 2015)

ICCEUS-PCNL US-PCNL Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
111 el e H R
Guo 2021 24 30 16 30 14.5%  3.80[1.11,11.02]
Liu 2022 33 36 28 36 105% 314076, 12.99) T S
Hia 2021 |af=] Ta 56 TE  296% 274116, 6.48] —
FfE 2019 46 51 a7 53 16.19%  3.98 [1.33, 11.87] P
2 FBA 2015 61 64 25 56  0.0% 25.21 [7.06, 90.07]
Subtotal (95% CI) 195 195 70.7% 3.24 [1.89, 5.55] .
Total events 172 137
Heterogeneity: Chi®=0.30, df= 3 (P =096}, = 0%
Testfor averall effect Z=4 .28 (F = 0.0001}
1.1.2 R A
AL 2021 48 53 ag 53 16.2%  3.79 [1.26, 11.36] T
I3 2020 36 40 29 40 13.19%  3.41[0.98, 11.89] e —
Subtotal (95% CI) 93 93 29.3%  3.62[1.59, 8.25] -
Total events 24 BT
Heterogeneity: Chi®=0.02, df=1 (P =0.90); F=0%
Testfor averall effect: 2= 3.06 (F=0.002)
Total (95% CI) 288 288 100.0% 3.35[2.13, 5.26] s
Total events 296 204
Heterogeneity: Chi®= 037, df=5 (P =1.00); F=0% I ' 1
Testfor overall effect Z=5.26 (P = 0.000013 0.0 0.1 10 100

Testfor suboaroun differences: Chi®=0.05. df=1 (P=0.82) F=0%

8 —RFRIRMFTASFTHRKE (FEHEEEM2015)

Favours [experimental] Favours [control]

Fig.3 Forest plot of subgroup analysis of single puncture success rate (excluding Jin Yuming 2015)



%4 wol, . BB SRS IR T S TR ECA ARG T A5G 1) Meta 4347
223 oA R AR 3T IR T 45 225 it EG TFHEAL/ AT E S QA3

A BER, £z EEEERE (P=0910,
K FH s SN B R oy b, 45 R B
7~ ICCEUS-PCNL 1 45 471 %5 B % 5 T US-PCNL 41

1*’=0%) ,

(OR =232, 95%CI: 1.15~4.68), W4,

FORBE A QAR T I R R T
AR, 2% B 58 Z [ A7 7E W] 5 B Pk (P =0.000,
1=99%) , UM FTARFR BN S BTk I8, R Bl
PUBN AL 53 #7255 7R . ICCEUS-PCNL AL FAR
i fa] B {2 8 T US-PCNL 41 (MD = -20.86, 95%ClI:

2.2.4

—40.28 ~-1.44), WK 5,

U Tt S TEAR: - = I N 2 E W= e TN )iy e
AME (P=0.130, 12=51%), USRS AR S
i 6 7 o S S i 51 K3 I i T S SR TN
ICCEUS-PCNL 4 Ifi £ 25 [ T B I AR T US-PCNL
2 (MD=-6.94, 95%Cl: -9.72~-4.16) . "W & 6.
WEAh, AN 4 TIREFE R TR L, A F
FZAFAE I B F it (P=0.000, 1>°=99%),
JEVEIP TR BN S BTk IR, R HBEPLROV AL, 45
KWK ICCEUS-PCNL 41 A b i i & B & 2> F US-
PCNL 44 (MD = -44.06, 95%CI: -73.11 ~-15.02) .
WL 7,

ICCEUS-PCNL US-PCNL Odds Ratio Odds Ratio
Study or Subdgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Guo 201 26 30 22 0 IFTT% 236 [0.63,8.92) T W
Liu 2022 29 36 20 33 38.4% 2.69[091, 7.94] T
ia 2021 74 78 3 76 339%  1.88[0.53,6.69] A
Total (95% Cly 144 139 100.0% 2.32 [1.15, 4.68] ""
Total events 129 111
Heterogeneity: ChF= 018, df=2 (P =091}, F= 0% f t t {
T i 0.01 0.1 1 10 100
Testfor overall effect Z= 236 (P =0.02) Favours [experimental] Favours [control]
E4 HRERRAORKE
Fig.4 Forest plot of stone clearance rate
ICCEUS-PCNL US-PCNL Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI
Guo 2021 8483 19.07 30 987 17E7 a0 14.4% STA4 1642, 2.14] =T
Liy 2022 12984 5327 36 12212 465 36 123%  7.72[15.38 3087 T I
Hia 201 607 1349 a0 646 163 80 14.8% -3.80[-8.43 0.63] 2|
A 207 8v.02 1518 53 10244 1925 53 146% -1542[22.02,-8.87) CEL
T 2020 1258 59 40 1859 7.6 40 148% -BO10[63.08,-57.12 &
T 2019 86.98 224 51 100 1497 53 148% -13.02[13.83,-12.21] e
£FHH 2015 76 26 64 126 li] 56 14.2% -50.00[-61.16,-38.84] ey
Total (95% CI) 354 348 100.0% -20.86 [-40.28, -1.44] ""‘
Heterageneity: Tau®= 659.53; Chi*= 862.48, df= 6 (P < 0.000013; = 99% I I I !
i 3 -100 -50 0 50 100
Testfor overall effect 2= 2.11 (P =0.04) Favours [experimental] Favours [control]
E5 FAREEFKE
Fig.5 Forest plot of operation time
ICCEUS-PCNL US-PCNL Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Guo 2021 1033 588 30 1858 11562 300 23.2% -8.26[-12.89,-3.63] L
Liu 2022 463 695 36 1347 814 36 32.0% -8.84[12.34,-5.34] =
Wia 2021 104 61 80 153 BF 80 448% -480[7.21,-259 u
Total (95% CI) 146 146 100.0% -6.94 [9.72,-4.16] 4
Heterogeneity: Tau®= 3.11; Ch*= 4.1, df = 2 (F = 0.13); P= 61% ™ & 7 - P

Testfor overall effect Z=4.88 (P = 0.00001)

Favours [experimental] Favours [control]

E6 MmaER TNRHEERRKE
Fig.6 Forest plot of hemoglobin loss

31



[ N B

5520 %

226 A ER AR QAR S TP R T
I RAE KR, SR Z B R R
(P=0.180, 1*=36%), RAEEMNEBAI S, 25
4R . ICCEUS-PCNL 21 I & iE & A W AR T
US-PCNL 41 (OR =049, 95%CI: 0.30~0.80). U
8o

227  AETT AP R G4 TRFSE PR T E
B IF ], 45 B9 22 A A AE W 5 S B (P =0.000,

17=98%) , BUBMES B A B S BRI, R B
PLAK N A A 25 5 g R . ICCEUS-PCNL 41 4% e i
6] B & /8 F US-PCNL 41 (MD=-2.38, 95%CI:
-4.15~-0.60), VL9,

228 A E AR WY ERE —WER T
S5 47T BR 3R T A A AR R T S 4 R SRR O
i, HEBR & RARFT . A48 45 0] BB A7 7 K R WA -
LI 10,

ICCEUS-PCNL US-PCNL Mean Difference Mean Difference
Study or Subgrou Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
e 202 12081 3226 A3 18335 4117 93 240% -62.44[78.73 -46.19] T PR
T 2020 283 66 40 1037 71 40 258% -15.40[18.40,-12.40] x
Ty 1225 1046 51 1811 1228 &3 258% -5060[62.00,-54.20) i
£ 015 114 38 B4 1558 48 A 24.2% -41.00[56.64,-25 36 et
Total (95% Cl) 208 202 100.0% -44.06[-73.11,-15.02] =gl
O S T
T e Favours [experimental] Favours [control]
E7 ARl msErFE®RE
Fig.7 Forest plot of intraoperative blood loss
ICCEUS-PCNL  US-PCNL Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Gun 2021 7 a0 14 30 224%  035[0.11,1.04] S B |
Liu 2022 6 36 5 36 87%  1.24[0.34, 4.50] E—
Wia 2021 14 78 17 7B 296% 076034, 167 T
Z4EE 2021 3 A3 1" 3 216%  0.23[006,0.88] —
A0 2020 2 40 9 40 178%  018([0.04, 000 B
Total (95% CI) 237 235 100.0%  0.49[0.30,0.80] L
Total events 3z a6
Heterogeneity, Chi®= 6,25, df= 4 (P=0.18); F= 36% o o A 100

Testfor overall effect 2= 288 (P=0.004)

Favours [experimental] Favours [contral]

B8 HREREXEHHRKE
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