Appendix 4. 

Forrest plots of the main results conducted by RevMan.
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3. First Time Success
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4. Time to Success
RCTs
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5. Time to Successful Cannulation
RCTs
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USG Subclavian vein

1. Overall success
RCTs
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2. Overall complications
RCTs
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USG Axillary vein
Overall complications
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USG Femoral Vein (FV) Puncture

1. Overall Success

Observational Prospective Studies
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2. Overall Complications
Observational Prospective Studies
[image: ]


RCTs
[image: ]



3. Time to Successful Cannulation
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4. Number of Attempts
Observational Prospective Studies
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USG Peripheral Vein Puncture

1. Overall Success
Observational Prospective Studies
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2. Overall Complications
Observational Prospective Studies
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3. Time to Successful Cannulation
Observational Prospective Studies
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USG Long-Term-Vascular Access Devices

1. Catheter-related thrombosis
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2. Pinch-off syndrome
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3. Early and Immediate Complications 
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USG Arterial Cannulation

Radial Artery

1. Overall Success
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2. Overall Complications
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3. First Time Successful cannulation
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4. Time to Successful cannulation
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Femoral Artery

Overall Success
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2. Overall Complications

3. First Time Successful Cannulation
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4. Time to successful cannulation
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US for Tip Location and Tip Navigation

Accuracy
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Time to Diagnosis

[image: ]



























Sensitivity and Specificity
CEUS + TTE: Forest Plot
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[image: ]Vascular US + TTE: Forest Plot


Vascular US + TTE: SROC
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Vascular US + TTE + CEUS: [image: ]Forest Plot
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Vascular US + TTE + CEUS: SROC

















Supra-clavicular US: Forest Plot
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Supra-clavicular US: SROC
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US Tip Location in Pediatrics: Forest Plot
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US for Early Diagnosis of Central Veins Puncture Complications
Accuracy
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Time to diagnosis
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US for Pulmonary Complications Detection: SROC
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PEDIATRIC

USG Internal Jugular Vein

1. Overall Success
[image: ]



2. Overall Complications
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3. Time to Success
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USG Femorally inserted central catheters 

1. Overall success
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2. Overall Complications 
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Time to Success
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USG ARTERIAL

1. Overall success
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USG PERIPHERAL LINE

1. Overall success
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2. Time to Success
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USG Subclavian Vein, Brachiocephalic Vein, Axillary Vein

1. Overall success
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2. Overall Complications
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3. Time to Success 
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Ishii_2013 14 59 38 59 19.0% 0.37[0.22, 0.60] -
Min_2018 12 37 23 37 18.4% 0.52[0.31, 0.89] —
Schwemmer_2006 0 0 0 0 Not estimable
Schwemmer_2006 5 15 12 15 14.3% 0.42 [0.20, 0.89] -
Ueda_2013 34 52 44 52 23.6% 0.77[0.61, 0.97] i
Total (95% CI) 235 243 100.0% 0.61 [0.39, 0.94] <>
Total events 127 186

ity 2 . Chi2 At i + ; |
Heterogeneity: Tau® = 0.20; Chi* = 37.10, df = 4 (P < 0.00001); I° = 89% o1 o1 T 100
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US guided Any other Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Oakley_2010 46 71 138 154 100.0% 0.72 [0.60, 0.87]
Total (95% CI) 71 154 100.0% 0.72 [0.60, 0.87] ¢
Total events 46 138
Heterogeneity: Not applicable o1 o1 1 o 100

Test for overall effect: Z = 3.54 (P = 0.0004)
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US guided Any other Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Oakley_2010 4 2 82 2 1 218 100.0% 2.00 [1.55, 2.45]
Total (95% CI) 82 218 100.0% 2.00 [1.55, 2.45] (
Heterogeneity: Not applicable oo 5 ) 50 100

Test for overall effect: Z = 8.66 (P < 0.00001)

US guided Any other
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US guided Any other technique Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Byon_2013 0 0 0 0 Not estimable
Iwashima_2008 26 44 29 43 6.4% 0.88 [0.64, 1.21] T
Law_2014 75 101 92 100 39.8% 0.81[0.71, 0.92] -+
Ouleg-Erroz_2018 124 177 259 323 53.8% 0.87[0.78, 0.98] L
Total (95% CI) 322 466 100.0% 0.85 [0.78, 0.92] [ 3
Total events 225 380
Heterogeneity: Tau? = 0.00; Chi* = 0.92, df = 2 (P = 0.63); I’ = 0% IO 1 052 055 2| 105

Test for overall effect: Z = 4.02 (P < 0.0001)
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Us guided Any other technique Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
lwashima_2008 3 43 14 44 25.4% 0.22 [0.07, 0.71] —_——
Law_2014 3 48 12 48 24.8% 0.25 [0.08, 0.83] —
Ouleg-Erroz_2018 41 323 35 177  49.8% 0.64 [0.43, 0.97] —H
Total (95% CI) 414 269 100.0% 0.39 [0.18, 0.85] P
Total events 47 61

o 2 _ . 2 _ _ — S22 = 0, : : :
Heterogeneity: Tau® = 0.28; Chi* = 4.63,df =2 (P = 0.10); I’ = 57% o1 o 100

Test for overall effect: Z = 2.35 (P = 0.02)
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US guided Any other technique Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
lwashima_2008 5 1 43 5 1 44 12.5% 0.00 [-0.42, 0.42]
Law_2014 2.5 4 100 3.3 2 101 28.6% -0.25[-0.53,0.03]
Ouleg-Erroz_2018 1 0.5 323 1.5 0.5 177 58.9% -1.00[-1.19,-0.80]
Total (95% CI) 466 322 100.0% -0.66 [-0.81, -0.51]

Heterogeneity: Chi®> = 29.50, df = 2 (P < 0.00001); I> = 93%
Test for overall effect: Z = 8.71 (P < 0.00001)
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UusG Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Airapetian 2013 0 22 6 22 3.0% 0.08[0.00,1.29)
Fathi 2016 1 160 2 161 3.9% 0.50 [0.05, 5.49] E——
Karakitsos 2006 0 225 14 225 3.0% 0.03[0.00,0.57) ¥——————
Karimi-Sari 2014 0 50 1 50 2.4% 0.33[0.01,7.99] ————
Lee 2009 3 38 15 38 10.1% 0.20 [0.06, 0.63] e —
Leung 2006 5 65 14 65 11.9% 0.36 [0.14, 0.93] ]
Milling 2005 2 67 24 67 8.3% 0.08 [0.02, 0.34] I —
Palepu 2009 4 200 16 199 10.8% 0.25[0.08, 0.73] s —
Rando 2014 (1) 9 128 28 129 14.5% 0.32[0.16, 0.66] —_—
Ray 2013 2 40 6 40 7.4% 0.33[0.07, 1.55] -1
Riaz 2015 1 100 11 100 5.0% 0.09[0.01,0.69] —————
Serafimidis 2009 0 275 93 276 3.1% 0.01[0.00,0.09] +——
Shresta 2011 2 60 10 60 7.8% 0.20 [0.05, 0.87] -
Tagliari 2015 130 331 4.4% 0.34 [0.04, 3.13] —
Wang 2015 1 100 3 100 4.3% 0.33[0.04, 3.15] — 1
Total (95% Cl) 1560 1563 100.0% 0.20 [0.12, 0.34] >
Total events 31 246

- Taw? Chi? = - _ . L ; + |

Heterogeneity: Tau® = 0.37; Chi* = 23.04, df = 14 (P = 0.06); I’ = 39% o1 o1 To 100

Test for overall effect: Z = 6.00 (P < 0.00001)
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USG Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Airapetian 2013 0 21 3 22 1.0% 0.15 [0.01, 2.73] +
Argawal 2009 0 40 5 40 1.0% 0.09 [0.01, 1.59] +
Bansal 2006 0 30 0 30 Not estimable
Dolu 2014 0 50 5 50 1.0% 0.09 [0.01, 1.60] +
Fathi 2016 7 159 16 162 11.2% 0.45 [0.19, 1.05] —
Karakitsos 2006 3 225 28 225 6.0% 0.11 [0.03, 0.35] e
Karimi-Sari 2014 2 50 12 50 4.0% 0.17 [0.04, 0.71]
Lee 2009 1 38 5 38 1.9% 0.20 [0.02, 1.63] —
Leung 2006 4 75 13 75 7.2% 0.31[0.11, 0.90] e —
Milling 2005 2 67 9 67 3.7% 0.22 [0.05, 0.99]
Nazali 2015 3 167 12 169 5.4% 0.25 [0.07, 0.88] e —
Palepu 2009 9 199 20 200 14.3% 0.45 [0.21, 0.97] —
Rando 2014 10 128 20 129 16.1% 0.50 [0.25, 1.03] —
Ray 2013 2 60 4 60 3.0% 0.50 [0.10, 2.63] —
Riaz 2015 2 100 13 100 3.9% 0.15 [0.04, 0.66]
Schummer 2006 2 169 3 169 2.6% 0.67 [0.11, 3.94] ——
Serafimidis 2009 1 225 19 226 2.1% 0.05[0.01,0.39] +———
Shresta 2011 2 60 6 60 3.4% 0.33[0.07, 1.59] —
Tagliari 2015 2 36 6 37 3.5% 0.34[0.07, 1.59] —
Turker 2009 4 190 11 190 6.6% 0.36 [0.12, 1.12] e —
Wang 2015 1 100 10 100 2.0% 0.10 [0.01, 0.77]
Total (95% CI) 2159 2169 100.0% 0.31 [0.23, 0.41] &
Total events 57 220

Heterogeneity: Tau? = 0.00; Chi* = 16.42, df = 19 (P = 0.63); I> = 0%
Test for overall effect: Z = 8.06 (P < 0.00001)
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