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Abstract This study was a systematic review and meta-analysis that evaluated the results of research on the pain
reduction effects of lidocaine gel for urethral catheterization in adults. A literature search was conducted using seven
electronic databases, gray literature and other resources based on the guidelines of Preferred Reporting Items for
Systematic review and Meta-Analysis (PRISMA). A Risk of Bias (RoB) tool was applied to assess the quality of
selected studies. Data were analyzed using the RevMan 5.3.-program. Sixteen randomized controlled trials involving
1904 adults were included. RoB was not observed in the funnel plot. Overall, lidocaine gel was effective for pain
reduction during urethral catheterization (Standard Mean Difference[SMD] -0.96;95% CI: -1.43, -0.49). To explore the
cause of heterogeneity (12=95%, p<.001), subgroup analysis was conducted according to three catheter types (urinary
catheter, flexible cystoscopy, and rigid cystoscopy) and the SMDs were -0.88 (95% CI:-1.51, -0.26), -0.31 (95%
CI:-0.63, 0.01), and -1.93 (95% CI:-2.88, -0.97), respectively. A significant pain reduction effect was observed regardless
of gender in urinary catheterization. However, in rigid cystoscopy, a significant pain reduction effect was observed only
in male subjects. Pain reduction effects were observed when 10~ 11ml lidocaine gel was used during rigid cystoscopy
and when lubrication was used during urinary catheterization, irrespective of application time. These findings suggest
that lidocaine gel is a useful anesthetic lubricant for urinary catheterization and rigid cystoscopy in male adults.
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Fig. 1. Flow diagram for study selection process
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Table 1. Characteristics of Included Studies (N=16)
Numbers | Mean Type Gel |Lidocaine gel
Catheterization Author Intervention of VAS| VAS score K _g Application| p
Gender of Age Amount | Application
Type (year) Group & Gel . (mm or M£SD . R Method | Value
Patient(n) | (years) R (ml) time(min)
points)
Siderias et al. |(E)Lidocaine gel 18 50.0 38.00+28.00 .
100 15 15 Instillat .04
vl 2004)  [(C)Plaine gel 18 | 653 58.00£30.00 nstanon
ale AP
. 10£13.
Seoung et al. (E)lef)calnc gel 27 50.4 100 24.10£13.20 1 3 Instillation | <05
(2010)  |(C)Plaine gel 27 | 545 51.80+13.00
Urinary Tanabe et al. |(E)Lidocaine gel 50 21.90+27.80 e
L 56.4 100 3 1 Instillati .59
Catheterization 2004)  |(C)Plaine gel 50 24903131 nstiation
Chung et al. |(E)Lidocaine gel 31 77.0 11.00£30.40 | Usual . L.
Femal 100 Immediately | Lubricat .007
emaie (007)  |(C)Plaine gel 31 | 780 37.00+34.70 | amount cdiately | Lubrication
Chan et al. |(E)Lidocaine gel 26 68.7 8.70+ 8.30 | Usual . L.
100 —————— Immediately | Lubricat: 019
(014)  |(C)Plaine gel 26 | 657 19.3014.20 | amount cdiately | Lubrication
Birch et al. |(E)Lidocaine gel 75 67.7 12.20+20.00 o
100 10 10~15 Instillat NS
(1994)  |(C)Plaine gel 3 | 678 13.50=18.30 nstation
(E)Lidocaine gel 23 58.1 33.00+18.00 S
- 5 Instillation | NS
Choong et al. |(C)Plaine gel 20 63.7 100 37.20+24.00 20
(1997) (E)Lidocaine gel 26 61.6 17.60£12.50 S
- 25 Instillation | <.01
(C)Plaine gel 21 60.2 46.40+£23.75
E)Li i 1 2 . 2,70+ 1.
(E) 1d9came ge 3 63.9 70+ 1.93 10 Instillation | 0.9
Holmes et al. |(C)Plaine gel 38 66.5 10 2.50+ 145 10 |
Flexible (2001) (E)Lidocaine gel 41 63.8 1.80+ 1.75 I
Mal 20 Instillat .004
Cystoscopy | ¢ (C)Plaine gel 36 | 646 310+ 175 nstiation
Palit et al.  |(T)Lidocaine gel 70 60.9 3.00+ 2.34 L
10 10 15 Instillats NS
(003)  |(C)Plaine gel 70 | 618 2.80+ 2.23 nstifation
Rodriguez et al. |(T)Lidocaine gel 86 | 66.1 197+ 1.19 | 10~30 L
10 5 Instillat NS
(004)  [(C)Plaine gel 8 | 653 2105 146 | 10 nstiation
Chen et al.  |(T)Lidocaine gel 45 69.9 2.80+ 1.10 .
10 20 15 Instillat .06
(2005 |(C)Plaine gel 4% | 630 2.50+ 1.10 nsuaton
Borch et al.  |(T)Lidocaine gel 26 72.8 2.04+ 1.11 . o
10 10 Immediately | Instillat: <.001
(013)  |(C)Plaine gel 24 | 740 3.38= 1.35 aely | fnsuiaton
Lidocai 1 50 41.60x19.72
Kim et al 819; 9came1 = 50 66.40421.83 5 <0001
. 111 X B
m e -aime ec 565 | 100 20 Instillation
(1996) (T)Lidocaine gel 50 | 26.20+16.88 | 10 <0001
Ml (C)Plaine gel 50 66.40421.83 :
e
Lidocai 1 101 60.2 442+ 149
. (DL Ocafne £° Immediately <05
Rigid Goktug et al. |(C)Glycerin 97 59.4 10 727+ 1.15 1 Instillation
Cystoscopy (2014) (T)Lidocaine gel 102 61.1 2.84+ 0.84 10 <05
(C)Glycerin 97 | 594 727+ 115 i
Choe et al.  |(T)Lidocaine gel 48 1.60+ 1.30 L
Femal 533 10 10 15 Instillat <.001
emaie 008)  [(C)Plaine gel 43 3,90+ 2.20 nstanon
.|(T)Lidocai 1 40 59.5 3.23+ 1.83
Male & |Goldfischer et al.|(T)Li F)came gel 10 30 20 Instillation | 014
Female (1997) (C)Plaine gel 39 60.6 4.54+ 2.69

E: Experimental Group, C: Control group, NR: Not Reported, NS: Not Significant
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lidocaine gel lubricationg gel Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Birch 1994 12.2 20 791358 183 63 5.2% -0.07 [-0.40, 0.27] -
kKim 1996-5min 41.6 19.72 50 664 21.83 50 5.1% -1.18 [F1.61,-0.76] -
Kim 1996-10min 268.2 16.88 50 664 21.83 50 5.0% -2.04 [2.53,-1.56] —
Galdfischer 1997 323 183 40 454 269 39 5.0% -0.57 [1.02,-0.11] I
Choang 1997-5min 33 18 23 372 24 20 4.9% -0.20 [-0.80, 0.40] .
Choong 1987-28min 176 1245 26 464 2375 21 48% -1.54 [2.20,-0.88] —
Holmes 2001-10ml 27 1483 32 25 144 38 5.0% 012 [-0.35, 0.549] T
Holmes 2001-20ml 1.8 1.78 41 31 1.7 36 5.0% -0.74 [-1.20,-0.27] —
Ho 2003 2596 19.88 50 19.06 176 50 0.0% 0.36 [-0.03, 0.76]
Palit 2003 3 234 70 28 223 7o 5.2% 0.09[0.24, 0.42] T
Rodriguez 2004 187 114 &1 21 148 86 5.2% -0.10[0.40, 0.20] -T
Siderias 2004 38 28 18 58 30 18 4.8% -0.67 [-1.35,-0.00] —
Tanahe 2004 2.9 278 50 2489 3.3 50 5.1% -0.10 [0.49, 0.249] -
Chen 2005 2.8 1.1 45 25 1.1 46 5.1% 0.27 [-0.14, 0.68] T
Chung 2007 11 304 a1 a7 34 il 5.0% -0.78 F1.31,-0.27]
Choe 2008 1.6 1.3 43 34 2.2 48 51% -1.26 [-1.70,-0.82] -
Seoung 2010 241 132 27 a1e 13 27 4.8% -2.08 [F2.76,-1.41] E—
Baorch 2013 204 111 26 338 135 24 4.9% -1.07 [1.67,-0.48] I
Chan 2014 a.7 8.3 268 193 142 26 4.9% -0.90 [1.47,-0.33] —
Goktug 201 4-immediately 442 149 101 737 115 g7 5.1% -213[2.48,-1.78] -
Goktug 2014-10min 284 084 102 737 115 97 5.0% -4.40 [4.92,-388) —
Total (95% CI) 967 937 100.0% -0.96 [-1.43, -0.49] A
Heterogeneity: Tau®= 1.08; Chi*= 418.13, df= 19 (P < 0.00001); 7= 95% 4 2 7 2 4

Testfor overall effect 2= 4.00 (7 = 0.0001) Favours [experimental] Favours [control]

(a) Total VAS scores

lidocaine gel lubricationg gel Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean S0 Total Mean S0 Total Weight IV, Random, 95% CI__Year IV, Random, 95% CI
1.3.1 urinary catheter
Siderias 2004 a8 28 18 a8 20 18 4.8% -0.67 [-1.35,-0.00] 2004
Tanabe 2004 219  2re 50 249 213 &0 51% -010 [0.49,0.29] 2004 -
Chung 2007 11 304 kx| 3T 347 Eal 5.0% -0.79 [1.31,-0.27] 2007 I
Seoung 2010 241 13.2 27 518 13 27 4.8% -2.08[-2.76,-1.41] 2010 —
Chan 2014 = 8.3 261893 1472 26 4.9% -0.90 [-1.47,-0.33] 2014 e
Subtotal (95% CI) 152 152  24.5% -0.88 [-1.51, -0.26] -
Heterogeneity. Tau®= 0.42; Chi®= 25.85, df= 4 (P = 0.0001); F= 85%
Testfor averall effect: Z= 2.77 (F = 0.006)
1.3.2 flexible cystoscopy
Eirch 1994 12.2 20 75 135 183 63 5.2% -0.07 [-0.40,0.27] 1994 -
Choaong 1997 a3 18 23 372 24 20 4.9% -0.20 [0.80,0.40] 1997 I
Choong 1997 176 124 16 464 1375 21 4.8% -1.54 [[2.20,-0.28] 1997 —
Holmes 2001 27 1493 3z 25 1.45 28 5.0% 012 [-0.35 059 2001 -IT—
Holmes 2001 1.8 173 41 31 1.75 36 5.0% -0.74 [-1.20,-0.27] 2001 -
FPalit 2003 3 234 70 28 223 70 5.2% 0.09 [0.24,0.42] 2003 T
Rodriguez 2004 187 1149 26 21 1.46 a6 5.2% -0.10[-0.40,0.20] 2004 -
hen 2005 2.8 1.1 45 25 1.1 48 5.1% 0.27 [-0.14,068] 2005 T
EBorch 2013 204 111 26 338 1.35 24 4.9% -1.07 [-1.67,-048] 2013 -
Subtotal (95% CI} 424 404 45.2% -0.31 [-0.63, 0.01] L 4

Heterogeneity: Tau®= 018, Chi®=39.74, df= 8 (P = 0.00001}); F= 280%
Testfor overall effect: Z=1.88 (P = 0.06)

1.3.3 rigid cystoscopy

Kim 1996 4.6 1872 50 BE.4 2183 50 S51% -1.18[1.61,-0.76] 1996 -
Kirm 1896 26.2 1688 50  BB.4 2183 a0 5.0% -2.04 [[2.53,-1.56] 1996 I
Goldfischer 1997 323 183 40 454 263 35 5.0% -0.67 [1.02,-011] 18497 -
Choe 2002 1.6 1.2 42 209 2.2 43 51% -1.26 [1.70,-0.22] 2002 I
Gokiug 2014 284 0B84 102 TF27 115 a7 5.0% -4.40 492, -3.88] 2014 I

Goktug 2014 442 149 101 F2F 115 a7 51% -213[-2.48,-1.78] 2014 -
Subtotal (95% CI) 301 381 30.3% -1.93 [-2.88, -0.97] -

Heterogeneity: Tau®=1.20; Chi®= 14277 df= 5 (P = 0.000013; = 97%
Testforoverall effect: Z= 3.93 (P = 0.0001)

Total (95% CI) 967 937 100.0% -0.96 [-1.43, -0.49] -
Heterogeneity: Tau®=1.09; Chi*= 41813, df=19 (P = 0.00001); P = 95% _:4 _:2 5
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Fig. 3. Forest plot of total VAS scores and sub-group analysis by catheter types
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Fig. 4. Forest plot of effect size and 95% CI by catheter application type and method
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