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Background: A meta-analysis was performed to evaluate the efficacy and safety of intrarectal 

local anesthestic (IRLA), periprostatic nerve block (PPNB), and the combined modalities in 

alleviating the pain during transrectal ultrasound (TRUS)-guided prostate biopsy.

Materials and methods: A literature review was performed to identify all published random-

ized controlled trials (RCTs) about IRLA vs no anesthesia or placebo gel; PPNB vs no injec-

tion, periprostatic placebo injection, or IRLA; combined PPNB and IRLA vs PPNB alone; and 

combined PPNB and intraprostatic nerve block (IPNB) vs PPNB alone before TRUS-guided 

biopsy. Sources included MEDILINE, EMBASE, and Cochrane Library from 1980 to 2016. 

The main outcomes were biopsy pain score, probe manipulation pain score, and anesthetic 

infiltration pain score assessed by the visual pain scale.

Results: A total of 26 articles involving 36 RCTs were used in this analysis: Although IRLA 

can lead to pain reduction, the result was not statistically significant when compared with no 

anesthesia or placebo gel (weighted mean difference [WMD]: -0.22, 95% CI: -0.45 to  0, 

P=0.06). PPNB can lead to significantly lower biopsy pain scores when compared with no 

analgesia (WMD: -1.32, 95% CI: -1.68 to -0.95, P<0.00001), placebo injection (WMD: 

-2.62, 95% CI: -3.16 to -2.07, P<0.00001), or IRLA (WMD: -1.31, 95% CI: -1.40 to -1.22, 

P<0.00001). PPNB + IRLA can lead to significantly lower biopsy pain scores when compared 

with PPNB alone (WMD: -0.45, 95% CI: -0.62 to -0.28, P<0.00001). PPNB + IPNB can lead 

to significantly lower biopsy pain scores when compared with PPNB alone (WMD: -0.73, 95% 

CI: -0.92 to -0.55, P<0.00001). There were no severe reported general or local complications 

related to local anesthesia.

Conclusion: This meta-analysis indicates that a combination of PPNB and IRLA/IPNB is effec-

tive and safe in alleviating the pain during TRUS-guided prostate biopsy. Further high-quality 

RCTs are needed to validate this result.

Keywords: local anesthesia, biopsy, meta-analysis, pain control, prostate

Introduction
Transrectal ultrasound (TRUS)-guided biopsy is a necessary method for the exact 

diagnosis of prostatic carcinoma. Although it is well tolerated by many patients, the 

procedure can cause significant pain and discomfort.1 Severe pain can result in more 

patient movements or less number of biopsies, which may further lead to decreased 

accuracy of the diagnosis. In recent years, a consensus has been reached that sextant 

sampling is inadequate and sampling with ≥8 cores is suggested.2 The increased 

number of biopsy cores converts into cumulative pain, further increasing the need 

for anesthesia.
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Various kinds of local anesthesia have been used before 

TRUS-guided prostate biopsy, but there is no agreement 

about the most effective one. TRUS-guided biopsy is 

commonly performed with intrarectal local anesthestic 

(IRLA), but one study has shown that >50% of patients 

reported moderate-to-intolerable pain even with intrarectal 

lidocaine application before the procedure.3 Periprostatic 

nerve block (PPNB) was first adapted for TRUS-guided 

biopsy of the prostate by Nash et al3 in 1996. A previous 

study has shown its efficacy by comparing with IRLA or 

placebo.4 However, PPNB allows little effect in alleviat-

ing the pain associated with ultrasound probe manipula-

tion.5 Recently, an emerging trend is to combine PPNB 

with IRLA or with intraprostatic nerve block (IPNB) for 

more comprehensive pain control, but the results remain 

complicated.

Therefore, it is necessary to perform a meta-analysis to 

evaluate the efficacy and safety of IRLA, PPNB, and the 

combined modalities in alleviating the pain during TRUS-

guided biopsy, which may be helpful to choose the optimal 

method of local anesthesia.

Materials and methods
Search strategy
Two independent reviewers operated a comprehensive 

literature review using MEDLINE, EMBASE, and the 

Cochrane Library from 1980 to 2016. For potentially rel-

evant studies, the reference lists of the included studies 

were also checked. The following search terms were used: 

TRUS-guided biopsy, anesthesia, pain control, IRLA, PPNB, 

and IPNB.

Inclusion criteria
Studies that met the following criteria were included: 

1) randomized controlled trials (RCTs) about IRLA vs no 

anesthesia or placebo gel; PPNB vs no injection, periprostatic 

placebo injection, or IRLA; combined PPNB and IRLA vs 

PPNB alone; and combined PPNB and IPNB vs PPNB alone 

before TRUS-guided biopsy; 2) pain intensity measured by 

visual pain scale, in which 0 point/cm means no pain and 

10 points/cm means maximum pain; 3) the outcome reported 

as mean and standard deviation; and 4) the full text of the 

study could be accessed.

Trial selection
If the same group of subjects was studied by multiple 

experiments, each study was included. If the same study 

was published in different articles, the most frequently cited 

one was included. Each of the studies that were included or 

excluded were discussed. A flow diagram of the study selec-

tion process is presented in Figure 1.

Quality assessment
Two independent reviewers assessed the quality of the 

included studies according to the Preferred Reporting Items 

for Systematic Reviews and Meta-analyses guidelines, 

including assessments of random sequence generation, 

allocation concealment, blinding methods, and description 

of withdrawals and dropouts.

Data extraction
The data were extracted by two independent reviewers 

using a predesigned form, which included the first author’s 

name, publication year, number of patients, interventions, 

and results. The main outcomes were biopsy pain score, 

probe manipulation pain score, and anesthetic infiltra-

tion pain score assessed by the visual pain scale. The 

secondary outcomes were complications related to local 

anesthesia.

Statistical analysis
Statistical analysis was operated by Review Manager 5.3.0. 

Outcomes were reported as a combination of the weighted 

mean difference (WMD) with 95% CI and the P-value. I2 

heterogeneity test was used to quantify the effect of result 

heterogeneity. A fixed-effects model was used when I2 was no 

117 articles were identified

51 relevant articles were included

Excluded according to title or
abstracts: n=66

Excluded due to lacking of full
text: n=4

Excluded n=21, including
Duplicates: n=4
Reviews, editorials, or letters: n=7
Noncomparative studies: n=10 

47 relevant articles were included

26 articles with 36 comparative
studies were included

Figure 1 A flow diagram of the study selection process.
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>50%, otherwise a random-effects model was used. Publica-

tion bias was evaluated by using a funnel plot.

Results
Description of the eligible studies
There were 26 articles involving 36 studies finally eligible 

for this meta-analysis.6–31 Eight articles compared IRLA 

with no anesthesia or placebo gel;6–13 six articles compared 

PPNB with no anesthesia;7,11,14–17 three articles compared 

PPNB with periprostatic placebo injection;10,14,18 six articles 

compared PPNB with IRLA;7,10,11,19,21 nine articles compared 

combined PPNB and IRLA with PPNB alone;21–29 and four 

articles compared combined PPNB and IPNB with PPNB 

alone.15,17,30,31 For studies comparing PPNB with periprostatic 

placebo injection, an equivalent volume of normal saline was 

used. In all studies, biopsies were operated with an 18 G 

needle, and six to 14 core biopsies were performed for the 

participants.

Double-blindness was not present in studies describing 

no anesthesia. Randomization sequencing and outcome data 

reporting were deemed mostly adequate. It is poorly reported 

about allocation concealment, withdrawals, and dropouts. The 

main characteristics and quality assessment of the eligible 

studies are presented in Table 1.

Comparisons
IRLA vs no anesthesia or placebo gel
Figure 2 shows the forest plot comparing IRLA with no 

anesthesia or placebo gel. Totally, there were eight studies 

involving 796 patients. Although IRLA can lead to pain 

reduction, the result was not statistically significant when 

compared with no anesthesia or placebo gel (WMD: -0.22, 

95% CI: -0.45 to 0, P=0.06).

In terms of probe manipulation pain, patients with IRLA 

had less pain scores (WMD: -0.61, 95% CI: -1.69 to 0.48), 

but there was no statistically significant difference (P=0.27).

PPNB vs controls
Figure 3 shows the forest plot comparing PPNB with no 

anesthesia or periprostatic placebo injection. Six studies 

with 664 patients compared PPNB with no anesthetic. Three 

studies with 181 patients compared PPNB with periprostatic 

placebo injection. PPNB can result in significantly lower 

biopsy pain scores when compared with no analgesia (WMD: 

-1.32, 95% CI: -1.68 to -0.95, P<0.00001) or periprostatic 

placebo injections (WMD: -2.62, 95% CI: -3.16 to -2.07, 

P<0.00001).

In terms of probe manipulation pain, the scores had a very 

slight increase in patients given PPNB when compared with 

those given no anesthesia or periprostatic placebo injection 

(WMD: 0.07, 95% CI: -0.13 to 0.26), but there was no sta-

tistically significant difference (P=0.51).

PPNB vs IRLA
Figure 4 shows six studies involving 474 patients comparing 

PPNB with IRLA. PPNB can bring about significantly lower 

biopsy pain scores when compared with IRLA (WMD: -1.31, 

95% CI: -1.40 to -1.22, P<0.00001). In terms of probe manip-

ulation pain, the scores had a significant increase in patients 

given PPNB (WMD: 0.50, 95% CI: 0.04–0.96, P=0.03).

PPNB + IRLA vs PPNB alone
Figure 5 shows nine studies involving 1,005 patients com-

paring PPNB + IRLA with PPNB alone. Significantly lower 

biopsy pain scores were resulted from PPNB + IRLA (WMD: 

-0.45, 95% CI: -0.62 to -0.28, P<0.00001).

In terms of probe manipulation pain, patients with 

PPNB + IRLA had less pain scores (WMD: -1.64, 95% CI: 

-3.66 to 0.39), but there was no statistically significant dif-

ference (P=0.11). Although PPNB + IRLA slightly alleviated 

the anesthetic infiltration pain (WMD: -1.47, 95% CI: -3.00 

to 0.05), the difference was not significant (P=0.06).

PPNB + IPNB vs PPNB alone
Figure 6 shows four studies involving 504 patients comparing 

PPNB + IPNB with PPNB alone. PPNB + IPNB can bring 

about significantly lower biopsy pain scores when compared 

with PPNB alone (WMD: -0.73, 95% CI: -0.92 to -0.55, 

P<0.00001).

In terms of probe manipulation pain, patients with 

PPNB + IPNB had less pain scores (WMD: -0.05, 95% CI: 

-0.24 to 0.13), but there was no statistically significant dif-

ference (P=0.58). Although PPNB + IPNB slightly reduced 

the anesthetic infiltration pain (WMD: -0.36, 95% CI: -0.98 

to 0.26), the difference was not significant (P=0.25).

Safety
There were only three studies that did not report the compli-

cation rates.11,13,29 For those reported, the only adverse effect 

related to local anesthesia was headache by using glyceryl 

trinitrate ointment intrarectally.27 Moreover, there was almost 

no significant difference of postoperative complications 

between different kinds of local anesthesia during short-

term follow-up, such as fever, hematuria, hematospermia, 

rectal bleeding, dysuria, and acute urinary retention, except 
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Table 1 Main characteristics and quality assessment of the eligible studies

Study Number of patients Studies Anesthetics (1. IRLA, 
2. PPNB, and 3. IPNB)

Biopsy cores Quality 
assessmenta

Kandirali et al6 80 IRLA vs no anesthesia 1. Lidocaine–prilocaine cream 
(5 mL)

12 B

Gurbuz et al7 100 IRLA vs no anesthesia
PPNB vs no anesthesia
PPNB vs IRLA

1. Lidocaine–prilocaine cream 
(5 mL)

2. 1% lidocaine (10 mL)

10 A

Adamakis et al8 198 IRLA vs no anesthesia 1. 5% lidocaine–prilocaine cream 
(10 mL)

10 B

Leung et al9 338 IRLA vs no anesthesia 1. 2% lidocaine gel (10 mL) N B
Song et al10 90 IRLA vs no anesthesia

PPNB vs placebo
PPNB vs IRLA

1. 2% lidocaine gel (20 mL)
2. 2% lidocaine (5 mL)

10 B

Stirling et al11 150 IRLA vs no anesthesia
PPNB vs no anesthesia
PPNB vs IRLA

1. 1% lidocaine gel (10 mL)
2. 1% lidocaine (10 mL)

8 A

Trucchi et al12 60 IRLA vs no anesthesia 1. 2% lidocaine gel (10 mL) 10 B
Yurdakul et al13 100 IRLA vs no anesthesia 1. 2% lidocaine gel (10 mL) 10 B
Inal et al14 98 PPNB vs no anesthesia

PPNB vs placebo
2. 1% lidocaine (3 mL) 6–12 A

Bingqian et al15 300 PPNB vs no anesthesia
PPNB + IPNB vs PPNB

2. 2% lidocaine (5 mL)
3. 2% lidocaine (5 mL)

14 A

Manikandan et al16 235 PPNB vs no anesthesia 2. 1% lidocaine (10 mL) N B
Singh et al17 142 PPNB vs no anesthesia

PPNB + IPNB vs PPNB
2. 1% lignocaine (10 mL)
3. 1% lignocaine (5 mL)

12 A

Seçkiner et al18 112 PPNB vs placebo 2. 2% lidocaine (2.5 mL) N A
Aktoz et al19 90 PPNB vs IRLA 1. Diclofenac sodium suppository 

(50 mg)
2. 0.75% levobupivacaine (3.3 mL) 

10 A

Alavi et al20 150 PPNB vs IRLA 1. 2% lidocaine gel (10 mL)
2. 1% lidocaine (10 mL)

6–14 A

Inal et al21 159 PPNB vs IRLA
PPNB + IRLA vs PPNB

1. 2% lidocaine gel (10 mL)
2. 1% lidocaine (6 mL)

6–12 A

Giannarini et al22 280 PPNB + IRLA vs PPNB 1. Lidocaine–prilocaine cream 
(5 mL)

2. 1% lidocaine (10 mL)

10 A

Noh et al23 74 PPNB + IRLA vs PPNB 1. Lidocaine–prilocaine cream 
(5 mL)

2. 1% lidocaine (10 mL)

12 A

Obek et al24 75 PPNB + IRLA vs PPNB 1. 2% lidocaine gel (10 mL)
2. 2% lidocaine (5mL)

12 B

Ooi et al25 96 PPNB + IRLA vs PPNB 1. Diclofenac suppository (100 mg)
2. 1% lidocaine (10 mL)

14 A

Raber et al26 300 PPNB + IRLA vs PPNB 1. Lidocaine–prilocaine cream 
(5 mL)

2. 2% lidocaine (10 mL)

14 A

Skriapas et al27 223 PPNB + IRLA vs PPNB 1. 0.4% glyceryl trinitrate ointment 
(1 mg)

2. 2% lidocaine (5 mL)

12 A

Szlauer et al28 100 PPNB + IRLA vs PPNB 1. 2% lidocaine gel (10 mL)
2. 2% lidocaine (5 mL)

N A

Yun et al29 250 PPNB + IRLA vs PPNB 1. 2% lidocaine gel (10 mL)
2. 1% lidocaine (8 mL)

12 A

Kumar et al30 150 PPNB + IPNB vs PPNB 2. 1% lidocaine (10 mL)
3. 1% lidocaine (5 mL)

12 A

Lee et al31 152 PPNB + IPNB vs PPNB 2. 1% lidocaine (2 mL)
3. 1% lidocaine (2 mL)

12 A

Note: aA: all quality criteria met (adequate), low risk of bias; B: one or more of the quality criteria only partly met (unclear), moderate risk of bias; N, no relevant information 
present.
Abbreviations: IPNB, intraprostatic nerve block; IRLA, intrarectal local anesthestic; PPNB, periprostatic nerve block.
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Study or subgroup

Kandirali et al6

Gurbuz et al7
Adamakis et al8
Leung et al9

Song et al10

Stirling et al11

Trucchi et al12

Yurdakul et al13

Total (95% CI)

Heterogeneity: c2=3.81, df =7 (P=0.80); I2=0%
Test for overall effect: Z=1.92 (P=0.06)

Heterogeneity: t2=0.65; c2=7.03, df=2 (P=0.03); I2=72%
Test for overall effect: Z=1.10 (P=0.27)

1.65
2.58
4.8

1.75
5.5
3.6
5.5

2.76

1.85
2.18
1.5

1.55
2.7
1.9
2.7

1.01

20
25
78

169
30
50
20
25

417

2.31
2.27
5.1

1.79
5.8
4.3
5.5

3.04

2.09
2.02
1.5

1.51
1.9
1.6
2.3

1.49

20
25
40

169
30
50
20
25

379

3.5
3.9

16.0
49.2
3.7

11.0
2.2

10.5

100.0

Total (95% CI) 95 95 100.0

Mean SD
Experimental

Biopsy pain

Probe manipulation pain

Control Mean difference
IV, Fixed, 95% CI

Favors (experimental)   Favors (control)

Mean difference
IV, Random, 95% CI

Favors (experimental)   Favors (control)

Total Total Weight (%)Mean SD

Study or subgroup

Kandirali et al6

Gurbuz et al7
Stirling et al11

5.08
2.5
2.2

2.1
1.77
1.7

20
25
50

5.21
2.48
3.7

2.3
1.73
2.1

20
25
50

27.1
34.3
38.6

Mean SD
Experimental Control

Total Total Weight (%)Mean SD

–10 10–5 50

–10 10–5 50

–0.66 (–1.88,0.56)
–0.39 (–1.56,0.78)
–0.30 (–0.87,0.27)
–0.04 (–0.37,0.89)
–0.30 (–1.48,0.88)

–0.70 (–1.39,–0.01)
0.00 (–1.55,1.55)

–0.28 (–0.99,0.43)

–0.22 (–0.45, 0.00)

–0.61 (–1.69, 0.48)

Mean difference
IV, Fixed, 95% CI

–0.13 (–1.49, 1.23)
–0.02 (–0.95, 0.99)

–1.50 (–2.25, –0.75)

Mean difference
IV, Random 95% CI

Figure 2 Forest plot comparing IRLA with control.
Abbreviation: CI, confidence interval; IRLA, intrarectal local anesthestic; SD, standard deviation; IV, means inverse variance.

one study showing that fever rate was obviously higher in 

group PPNB + IRLA when compared with group PPNB, but 

rehospitalization was not necessary.24

Discussion
Nowadays, IRLA and PPNB are the most common methods 

for pain control during TRUS-guided prostate biopsy. There 

are two factors mainly associated with the pain during 

prostate biopsy: discomfort originating from the insertion 

and movement of TRUS probe in the rectum and the inser-

tion of needles into the prostate gland. However, neither of 

the methods alone can offer satisfactory pain control. It is 

necessary to further explore the optimal method of local 

anesthesia for TRUS-guided prostate biopsy.

Intrarectal local anesthestic
Because of the excellent drug absorptive qualities of the 

rectal wall and the close proximity of inferolateral nerves 

of prostate to the rectal wall, IRLA would anesthetize the 

nerves.10 Stirling et al11 have found out that patients with 

IRLA had significantly less biopsy pain scores than those 

without anesthesia, but the authors found that IRLA did not 

provide better pain control than no anesthesia or placebo 

gel. In addition, Stirling et al11 reported that patients with 

IRLA had less probe insertion scores than those with no 

anesthesia, which was different from the results of this study. 

These differences were probably due to the usage of different 

anesthetic agents or the thickness of the ultrasound probe. 

Overall, it is not enough to make sufficient pain control 

throughout the process using IRLA alone.

Periprostatic nerve block
It was found that PPNB can significantly reduce the biopsy 

pain score during TRUS-guided prostate biopsy when com-

pared with no anesthesia, periprostatic placebo injection, 

or IRLA. The results seemed consistent with most of the 

studies.7,10,11,14 In addition, Tiong et al32 reported that it can 

be effective over a wide range of different volumes, concen-

trations, and types of local anesthesia. Probe manipulation 

pain score had a slight increase in patients given PPNB when 

compared with those given no anesthesia or periprostatic 

placebo injection. Nevertheless, it had a significant increase 

in patients given PPNB when compared with those given 

IRLA. The previous studies have reported that after PPNB 
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anesthesia, the introduction of the probe was significantly 

more painful than the biopsy itself.24,27 That the reason may 

be that PPNB around the neurovascular bundles of prostate 

can provide sufficient pain control for insertion of needles 

into the prostate gland but cannot lead to anorectal muscle 

relaxation related to probe manipulation pain.

In terms of safety, Obek et al33 reported that PPNB 

increases infection rates and bacteriuria after the biopsy, 

but there were no significant differences of short-term post-

operative complications between PPNB and no anesthesia, 

periprostatic placebo injection, or IRLA in studies included 

in this meta-analysis.

PPNB + IRLA
Recently, an emerging trend is to combine PPNB with 

IRLA for more comprehensive pain control. Obek et al24 

reported that this combined modality offered better anes-

thetic effect than PPNB alone. The results confirmed his 

published report, which might be explained by the for-

mer finding that discomfort of probe manipulation could 

increase the stress and anxiety of patients and adds to their 

perception of the following biopsy pain, that is, the positive 

correlation of anorectal compliance and pain tolerance.5 

In this meta-analysis, both probe manipulation pain score 

and anesthetic infiltration pain score were less in patients 

given PPNB + IRLA, but the difference was not statistically 

significant.

PPNB + IPNB
Mutaguchi et al34 proposed a new local anesthesia technique 

to anesthetize the prostate that required blocking all sensory 

nerves from the posterior and anterior sides in 2005. The 

Study or subgroup

Gurbuz et al7

Inal et al14

Bingqian et al15

Manikandan et al16

Singh et al17

Stirling et al11

Total (95% CI)

Heterogeneity: c2=1.49, df=2 (P=0.48); I2=0%
Test for overall effect: Z=9.43 (P<0.00001)

Test for overall effect: Z=7.00 (P<0.00001)

Heterogeneity: c2=5.77, df=4 (P=0.22); I2=31%

Heterogeneity: t2=0.11; c2= 1.55, df=5 (P=0.04); I2=57%

Test for overall effect: Z=0.65 (P=0.51)

1.39
3.16
3.56

1.6
3.39
2.8

0.67
2.14
1.09
1.32
0.91
1.9

25
30

100
75
46
50

326

2.97
5.65
4.81
2.9

4.16
4.3

2.2
2.35
1.77
2.14
0.96
1.6

25
30

100
84
49
50

338

11.0
7.9

23.1
18.8
24.1
15.1

100.0

–1.58 (–2.48, –0.68)
–2.49 (–3.63, –1.35)
–1.25 (–1.66, –0.84)
–1.30 (–1.85, –0.75)
–0.77 (–1.15, –0.39)
–1.50 (–2.19, –0.81)

Gurbuz et al7

Inal et al14

Bingqian et al15

Singh et al17

Stirling et al11

2.67
3.91
2.89
2.89

3

0.92
1.93
1.13
1.02
1.9

25
30

100
46
50

2.48
4.45
2.78
2.69
3.7

1.73
2.05
0.76
0.77
2.1

25
30

100
49
50

6.6
3.8

54.3
29.0
6.3

–0.19 (–0.58, –0.96)
–0.54 (–1.55, –1.47)

0.11 (–0.16, –0.38)
0.20 (–0.17, –0.57)

–0.70 (–1.48, –0.08)

–1.32 (–1.68, 0.95)

Total (95% CI) 90 91 100.0 –2.62 (–3.21, –1.19)
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Figure 3 Forest plot comparing PPNB with different controls.
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main contribution of combined anesthesia is more effective 

blockage of sensory fibers. The superiority of combined 

PPNB and IPNB to control pain during biopsy was also 

clearly noted. Although this combination slightly reduced 

the anesthetic infiltration pain and probe manipulation pain, 

the difference was not statistically significant. Moreover, no 

evidence was found to support more severe complications 

related to PPNB + IPNB.

Selection of optimal method of local 
anesthesia
Pain is difficult to quantify due to its complex perceptual 

nature. Not all patients require the same form of pain control, 

and some patients might not even require anesthesia at all, 

but some researchers have shown that the pain level does 

increase significantly with increasing number of biopsies.35,36 

It was found that the combined modalities produced superior 

pain control without increased complications. Although there 

was no study comparing PPNB + IRLA with PPNB + IPNB, 

PPNB + IPNB demanded more complicated technology 

because direct intraprostatic injection had to be done under 

ultrasound guidance. Considering the prolonged operating 

time and increased costs owing to the combined modalities, 

it is important to identify suitable patients that would benefit 

most from them. Studies within this meta-analysis show that 

younger patients with greater prostate volume and with rectal 

complications are more prone to pain and benefit more from 

the combined modalities.15,22,26

The limitations of this meta-analysis mainly generated 

from the heterogeneity of study designs, including racial and 

age differences, numbers of core biopsies, caliber and shape 

of the ultrasound probes, and anesthetic type and dosage; 

using a random-effects model can reduce this heterogeneity 

but still cannot eliminate it. Subgroup analysis was not car-

ried out due to an insufficient amount of data. Furthermore, 

more RCTs about PPNB vs IPNB are expected to evaluate 

the better one.

Conclusion
This meta-analysis indicates that a combination of PPNB 

and IRLA/IPNB is effective and safe in alleviating the pain 

during TRUS-guided prostate biopsy. Further high-quality 

RCTs are needed to validate this result.
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