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1 20 1.7 - - EMLA
2] s ér[tgl] 1994|Netherland| ~ Block 20 2.3 V'ﬁ};éﬁo) - - Placebo Double
3 o 20 3.0 - - Music
| 4 | Klein, E.J. . 30 2.3 VAS (10) 11.8 20/10 | Buffered Lidocaine | ...
5] etalzz] |9 YSA | SRl e T34 Median | 119 [ 14/16 Control Single
| 6 | Vetter, 1995] UsA Random 25 | 22+4.8 |VAS(100)| 8.8+0.2 - EMLA No
7| T.R[33] Allocation | 25 | 4.5+1.2 Mean 9.0+0.4 - Nitrous Oxide
| 8 | 33 | 1(0.4-3.2) 12.3+3.2 | 22/11 Lidocaine
Fein, J. . VAS(10) Saline+Benzyl
i A[34] 1998 USA Simple 33 [0.9(0.3-3.7) Median 11.0+2.9 | 20/13 alcohol No
10 33 [4.1(1.1-6.2) 11.4+3.1 | 19/14 Control
Zempsky, } . lontophoresis
E W.T.et |1998] USA Simple 22 145 Vﬁ/lset(iilaor?) Lidocaine No
12| al[35] 20 58.5 - - Placebo
. Random ) lontophoresis
5] Ké:nél?gé]K' 1000 USA | Numper | 2| 05002 [VAS(10)] 114 | 1072 Lidocaine __|Doubld
14 Table 25 4 (2-8) 10.6 11/14 Control
. lontophoresis
E SqUI[r3e7,]S. J. 2000l UsA Simple 50 | 0.08+0.39 Flﬁegan) 13.5243.66| 26/24 Lidocaine No
16 50 | 1.88+1.42 13.08+4.47| 27/23 EMLA
|17 | Cordoni, A 29 1.25 8.1 10/19 EMLA
& , VAS (10)
18| Cordoni, L. || USA Simple | 58 | 8.30 Mean 825 | 16/12 Placebo Double
E.[38]
19| Paut, O. et . 20 4.4+7.5 VAS(10) | 8.45+1.5 - EMLA
20| al[se] [200Y France | Simple 5T 39193 | Mean | 88+i5 | - Nitrous Oxide | 01P!e
s Latin square ! ) . lontophoresis
E Eagtn ZIIFZ’%]]. 2002| USA crossover 22 | (=30 Vaseéiﬁo) Lidocaine Single
22| design 22 | 17 (1-51) - - EMLA
23| Kleiber, C. 30 | 20.5+22.7 [ VAS (100) 10.8 16/14 ELA(Max) .
24| etalfdo] |200?] USA Nome 1750 24%17.6 | Mean 108 | 16/14 EMLA Single
25 40 |26.13+27.59 10.58+1.74| 36/4 EMLA
26| Hee, H. l.et 2003 Si Simpl 40 [18.35+18.11| VAS(100) (10.98+1.86 37/3 Nitrous Oxide Sinal
[ al[41] Ingapore imple Mean EMLA+ Nitrous ingle
27 40 |10.10+14.99 10.88+1.91| 35/5 Oxide
Flat Position — No
E 6 |s6-49+17.44 i 33 distraction (Control)
20 atter 4 [12.32:2387|VASS(100)| - gy | FatPosition -
1 B.M.W[42] 2003 USA Simple Mean Parent Lap — NG No
clo] Rt 5 |43.43+19.0 - 312 pr P
|| istraction
31 5 |55.93+19.14 ; 312 Parent Lap —
Distraction
32| Koh, J. L. et . 30 [ 25.7£25.3 | VAS(100) | 12.4+2.43 | 18/12 ELA(Max)
33| al3o] |2004 USA Simple 30T 2682275 | Mean [133:263] 15/15 EMLA Double
34| Luhmann, 34 [ 2.6+25 | VAS (10) - - ELA(Max)
35| Jetalpe] 2004 USA Block 5134529 | Mean - ~ [ Buffered Lidocaine | "°
36| 43 0(0-20) 8.0+4.6 | 28/15 S-Caine Patch
Computer-
Sethna, N. generated VAS (100)
37| F.etalp43] [2°%] YSA | Trandom | 21 | 60(20-80) | median | 7.7+4.4 | 15/ Placebo Double
numbers
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38 . 32 [6.88+£10.30 - 19/13 Bubble blowing
39) AA'[i‘;'] 2005\ Iran | Cross Over | 32 | 4062756 | 4> (100 o713 EMLA Single
40 ' 32 17.81+ - 19/13 Control
41| random 37 34 12.7+2 | 16/21 | Vapocoolant spray
42] Cc;itzl'ﬁbi\"' 20060 USA | Number [ 48 33 VGSS?;?) 133:27 | 24124 Placebo Doublé
43 allocation | 42 31 13.2+3 | 21/21 Control
44| Gold, J. I. et . 10 | 1.8+24 | VAS(10) [10.40+1.58] 6/4 Virtual Reality
25) alaq) |08 USA Simple 90T 2.4:1.84 | Mean [10.00:1.33] 6/4 Control No
46 | computer- | 25 4 (3-5) 8.8+2.1 | 14/11 Control
47 Gug}ag. et 2006|  India gf:nedrgtrfre]d 25 2 (1-3) \6@;;0) 8.9+2.1 | 14/11 Rubber BaI-I single
48 numbers 25 1(0-3) 8.6+2.4 16/9 Balloon Inflation
computer- Buffered lidocaine
49 Jimenez, N. generated 57 8 VAS (10) 13 27130 (J-tip)
50 et al[28] 2006)  USA random 59 0 Median 14 33/26 EMLA No
numbers
Skarbek- Lidocaine 4%
E Borowska, [2006] USA Simple 38 | 2.29+1.82 VQ@%O) 138+239) 17721 Cream(ELA max) |Double
52| S. et al[46] 39 | 3.23+2.23 12.62+2.55| 20/19 Placebo
] Bacteriostatic
+ - -
EPa\r,nvelzTg E alooo| Usa ottery | °7 |25 yas(aon) 7% | Nommal Saline Double
54| all 47]' method 58 |13.61+15.67| Mean - 19/39 Lidocaine
55 60 |27.47+20.71 - 24/36 Control
56| Farion, K. J. 2008l USA Eﬁrr]:gerp 40 | 36.9+27.5 VAS(100) 9.442.1 | 23/17 | Vapocoolant spray Bouble
57| etal[48] generator 40 | 56.1+31.9 Mean 9.4+2.0 | 19/21 Placebo
T B e
) numbers table (20-59) o acebo
60| Spanos, S. 35 40 VAS(100) | 12+2.4 | 17/18 Lidocain(J-Tip) -
61| etal[so] |008| USA Block =35 39 Median | 12%22 | 18/17 ELAMax) | omndle
Zempsky, Needle-free powder
521 ‘'W.T.et |2008] uUsA Block | 2% | 2202£1.80 ) VAS(LO0) | 106%43 139153 ™ jigocaine |poubl
63 al[29] 287 [ 31.97+1.82 10.5+4.2 (137/150 Placebo
64 36 | 33.3£28.39 9 22/14 Control
Esmaeili, Distraction
65 K[51] 2008 Iran Cross Over | 36 |18.06+17.21 VAI\i (100) 9 22/14 (Rhythmic No
ean :
|| breathing)
66 36 (13.61+15.88 9 22/14 Music
67 . 20 | 1.75+1.60 9.6+2.21 | 10/10 Bubble blowing
68 Bag;‘[';rz'i’a“' 2011| Iran Simple [ 20 [1.42+1.85 Vﬁﬂiéﬁo) 10.25:1.33| 7/13 | Regular breathing | No
69 20 [3.13+5.60 8.9+2.38 | 9/11 Control
70| Kim do, K. . 21 |20(10-22.5) | VAS(100) 7.1 9/12 EMLA
71| etalps3] |20 Korea | Simple o e 31875)] Median | 7.0 | 1041 Control Double
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Random Effects

Random Effects

Author’s names Mean difference (SD) Pooled Estimate Tau-sq
Mean difference (95% CI), p-value

Kahler B.M.W[42] -2.24 (1.9)
Alavi A. [17] -1.09 (1.9)

Gold, J. 1. et al[44] -0.60 (2.1) -2.2(-32,-1.2) 0.000

Gupta, D. et al[45] -2.50 (0.6) p <0.001 '

Esmaeili, K[51] -1.75 (2.1)
Bagheriyan, S[52] -1.54 (3.5)

Random Effects

Author’s names Mean difference (SD) Pooled Estimate Tau-sq
Mean difference (95% CI), p-value
Fein, J. A. [34] -3.10 (1.03)
Kim, M. K. et al[36] -3.50 (1.15)
Windle, Pamela E. et al[47] "1.39 (1.84) '1';’ (31,09 0.9312
Singer, A. J.et al[49] -1.70 (0.98)
Zempsky, W. T. et al[29] -0.94 (0.18)

Koh, J.L. et al[30]

p=0.86

Random Effects

Author’s names Mean difference (SD) Pooled Estimate Tau-sq
Mean difference (95% CI), p-value
Kleiber, C. et al[40]
-0.26 (-3.38, 2.86) 0.000

Author’s names Mean difference (SD) Pooled Estimate Tau-sq
Mean difference (95% CI), p-value
Alavi A. [17 -1.37(1.8 -3.1(-5.6. -
. [17] (1.8) 3.1 (_ 5.6,-0.7) 12435
Kim do, K. et al[53] -4.00 (1.01) p=0.011
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Random Effects
Author’s names Mean difference (SD) Pooled Estimate Tau-sq
Mean difference (95% CI), p-value
Vetter, T.R. [33] -1.75 (0.35)
Paut, O. et al[39] 0.50 (8.4) o.osz(-g.gégj) 0.000
Hee, H. l.et al[41] 0.78 (2.3) '
Random Effects
Author’s names Mean difference (SD) Pooled Estimate Tau-sq
Mean difference (95% CI), p-value
Squire, S. J. [37] -1.80 (1.04) -1.3(-2.8,0.15) 0.000
Galinkin, J. L. et al[27] -0.80 (1.1) p=0.079 )
distraction Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 5% CI
Kahler By 2003 341 212 8 564 174 11 11.7% -223[3.86,-0.50] 2003 E
Alavi A 2005 068 1.03 32 178 07 32 248% -1.10[1.53,-0.67] 2005 u
Gupta D 2006 15 075 25 4 05 25 255% -250[2.85-2.15 2006 =
Gold J | 2006 1.8 24 10 24 184 10 106% -060[247,1.27] 2006 -
Esmaeili K 2008 189 1.65 36 333 283 72 204% -1.75[2.60,-0.90] 2008 o
Eagherivan 5 2011 1458 16 20 313 AE 20 T.0%  -1.55F4.10,1.000 2011 -
Total (95% CI) 132 170 100.0% -1.70[-2.48, -0.92] |
Heterogeneity: Tau®= 0.49; Chi*= 2646, df=5 (P = 0.0001}, F=81% T . s t 100

Test for averall effect: 2= 4.26 (P = 0.0001)

Favours [distraction] Favours [control]

lontophoresis Lidocaine Control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
FeinJA 1998 1 07 33 41 127 33 242%  -310[3.59,-2.61] 1998 u
Kim Mk 1995 0.5 0.5 22 4 15 25 237%  -350[-412-2.88] 1994 L
Windle Pamela E 2006 1.36 1.56 a8 274 207 B0  23.4% -1.38[-2.04,-0.72] 2006 L
Fempsky WT 2008 226 1.8 282 319 1.82 287 247% -093[1.22-0.64] 2008 L
Singer AJ 2008 1.8 9.78 20 345 975 20 3.9% -1.70[7.74,4.34) 2008 -T
Total (95% CI) 425 425 100.0% -2.20 [-3.50, -0.90] L
Heterogeneity: Tau®=1.77; Chi*=89.71, df= 4 (P = 0.00001); F= 96% I 1 i {
o ~ -100 -a0 0 a0 100
Test for overall effect: 2= 3.31 (P = 0.0005) Favours [Lidocaine] Favours [control]
EMLA ELA max Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
kleiber C 2002 24 1.76 30 208 2237 30 B2.9% 0.35[-0.68,1.38] 2002
kah JL 2004 268 274 a0 2587 253 a0 371% 011 [1.23,1.45] 2004
Total {95% Cl) 60 60 100.0% 0.26 [0.55, 1.08]
?et?;ogenemil:lT?ru t:ZD_DIJD gghlp:—ﬂﬁﬂsagl df=1{P=078) F=0% Moo o B =0 o0
estfor overall effect Z=0.63 (P =0.53) Favours [EMLA] Favours [ELA max]
EMLA Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Alavi A 2004 04 0.75 32 178 1.26 32 &502% -1.38[1.89 -0.87] 2005
Kim Do k2012 2 0.3 21 6 1.4 21 498% -4.00[4.62,-3.38] 2012 |
Total (95% CI) 53 53 100.0% -2.68 [-5.25,-0.12] 4
?et?;ogenelb,fl:lT?ru :;fz;é:shlpz—4g 5244, df=1(P =0.00001}; F=93% Moo 20 p = pp
estfor overall efiect 2= 2.05 (F = 0.04) Favours [EMLA] Favaurs [contral]
EMLA Hitrous Oxide Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Wetter TR 1995 22 048 25 045 012 28 BT7.2% 1.76[1.586,1.94] 1995
FPaut © 2001 44 75 20 39 83 200 2.0% 0.50[-4.74, 574 2001
Hee HI 2003 261 274 40 1.83 1.¢1 40 30.8% 0.78[-0.24,1.80] 2003
Total (95% CI) 85 85 100.0% 1.43 [0.67, 2.18]
Heterogeneity: Tau®=0.21;, Chi*=3.56, df= 2 (P =017), F= 44% oo 20 b o0 100

Test for overall effect: 2= 3.70 (P = 0.0002)

Favours [EMLA] Favours [Mitrous Oxide]
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Lidocaine EMLA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl
Souire 54 2000 008 0.39 a0  1.88 1.42 50 53.3% -1.80[2.21,-1.39] 2000
Galinkin JL 2002 04 082 22 17 1.2 22 467% -080[1.45,-0148] 2002
Total (95% CI) 72 72 100.0% -1.33[-2.31, -0.36]

Heterogeneity: Tau®= 0.42; Chi*= .54, df=1 (P =0.01); F= 88%
Testfar overall effect Z=2.67 (F=0.008)

-100 i '

-50 0 a0 100
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Introduction: Pain is one of the various outcomes of intravenous cannulation. There are various
methods of pain reduction during intravenous cannulation. Still there is not any agreement about the most
effective analgesic method. For this reason, the aim of this study was to determine the most effective
method of pain reduction during intravenous cannulation in childrenn.

Materials and methods: All previous relevant studies in the databases were reviewed using Cochrane
protocol and sensitive and standard keywords such as pain, children and intravenous cannulation, from
1995 to 2013. The extraction and evaluation of studies were performed by two individuals. CONSORT
checklist was used to evaluate the quality of the studies. Samples homogeneity was assessed using the tau-
square estimates. The random effects model was used to report the pooled average estimates for the most
effective method on pain reduction during intravenous cannulation.

Results: systematic review of 14409 studies determined that only 30 studies had the inclusion criteria.
Nineteen studies were entered the meta-analysis. Meta-analysis study showed that EMLA was the most
effective method in comparing control/ placebo among the other various ones. Among the treatments
comparison, lontophoresisLidocaine was the most effective in compare with EMLA.

Conclusion: EMLA cream was the most effective treatment in reducing the pain of intravenous
cannulation. Although lidocaine injection methods such as lontophoresis, as a new method, can produce
more rapid, effective and satisfying pain reduction than other alternatives.
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% Corresponding author. Tel: +98 21 66927171
nahid.nayeri@gmail.com

61


mailto:nahid.nayeri@gmail.com

	2636-1
	2636E

