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ORIGINAL ARTICLE

The results of transperineal versus transrectal prostate
biopsy: a systematic review and meta-analysis

Peng-Fei Shen"*, Yu-Chun Zhu"*, Wu-Ran Wei!, Yong-Zhong Li%, Jie Yangl, Yu-Tao Li', Ding-Ming Lil,
Jia Wang' and Hao Zeng'

This systematic review was performed to compare the efficacy and complications of transperineal (TP) vs. transrectal (TR) prostate
biopsy. A systematic research of PUBMED, EMBASE and the Cochrane Library was performed to identify all clinical controlled trials on
prostate cancer (PCa) detection rate and complications achieved by TP and TR biopsies. Prostate biopsies included sextant, extensive
and saturation biopsy procedures. All patients were assigned to a TR group and a TP group. Subgroup analysis was performed according
to prostate-specific antigen (PSA) levels and digital rectal examination (DRE) findings. The Cochrane Collaboration’s RevMan 5.1
software was used for the meta-analysis. A total of seven trials, including three randomized controlled trials (RCTs) and four case-
control studies (CCS), met our inclusion criteria. There was no significant difference in the cancer detection rate between the sextant
TR and TP groups (risk difference (RD), —0.02; 95% confidence interval (Cl), —0.08-0.03; P=0.34). Meta-analysis for RCTs
combined with CCS showed that there was no difference in the cancer detection rate between the extensive TR and TP group (RD,
—0.01; 95% Cl, —0.05-0.04; P=0.81). There was no significant difference in PCa detection rate between the saturation TR and TP
approaches (31.4% vs. 25.7%, respectively; P=0.3). There were also no significant differences in cancer detection between the TR
and TP groups in each subgroup. Although the data on complications were not pooled for the meta-analysis, no significant difference
was found when comparing TR and TP studies. TR and TP biopsies were equivalent in terms of efficiency and related complications. TP

prostate biopsy should be an available and alternative procedure for use by urologists.
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INTRODUCTION
Within the past two decades, improvements in the early detection of
prostate cancer (PCa) have been achieved." The main screening tools
that are used to look for evidence of PCa include digital rectal exam-
ination (DRE), serum prostate-specific antigen (PSA) and transrectal
ultrasonography (TRUS).>* The use of PSA is accepted widely and is
initiated by the screener."” The diagnosis of PCa depends on the
presence of adenocarcinoma in operative specimens, prostate biopsy
cores or aspiration-needle cytology. Since the introduction of the
systematic sextant transrectal (TR) prostate biopsy with TRUS, it
has become an accepted, routinely performed technique for PCa
detection.” Extended and saturation biopsy cores are respectively per-
formed at first and repeat biopsies. These techniques have been
reported to enhance the cancer detection rate.°

TR biopsy is the most common procedure for PCa detection; the
transperineal (TP) approach is rarely used in the United States.”
Although TP prostate biopsy is performed by some institutions, espe-
cially in Europe and Asia, it has been progressively neglected, and
today, is far less common.*® A prospective study showed a high
PCa detection rate with TP prostate biopsy, which was superior to
the detection rate previously reported for TR biopsy techniques.’

Many studies were designed to demonstrate this point.'*™** Despite
these trials, the optimum methodology for prostate biopsy to detect
cancer lesions remains to be defined.

We conducted this systematic review to compare the efficacy and
complications of TR to TP prostate biopsy by collecting all published
randomized or non-randomized controlled trials (RCTs or non-
RCTs) that were conducted using these two techniques. To our best
knowledge, this is the first systematic review and meta-analysis to
compare TP and TR prostate biopsies.

MATERIAL AND METHODS

We searched the following databases: PUBMED, EMBASE, the
Cochrane Central Register of Controlled Trials and the Cochrane
Database of Systematic Review (updated to 21 May 2011). The search
process was designed to initially find all trials involving the following
terms: ‘prostate cancer’, ‘cancer of prostate’, ‘carcinoma of prostate’,
‘prostatic neoplasm’, ‘detection’, ‘biopsy’, ‘prostate biopsy’, ‘trans-
rectal’, ‘transperineal’, ‘transrectal approach’ and ‘transperineal
approach’. Reference lists from identified reports, reviews and
other relevant publications were also searched. Computer searches
were supplemented with a manual search. RCTs, quasi-randomized
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controlled studies, case—control studies and cohort studies were
included when they compared the efficacy and safety of TP and TR
prostate biopsies. Two authors independently screened all citations
and abstracts identified by the search strategy to identify eligible stud-
ies. Articles in all languages were sought, and non-English papers were
translated before assessment.

Adult males who had elevated PSA levels, abnormal DRE findings
and/or abnormal TRUS findings were enrolled in the review. Some
patients who previously underwent prostate biopsy and those who
underwent saturation rebiopsy were also included. Patients with a
previous history of PCa, acute prostatitis or proven urinary tract
infection were excluded. Prostate biopsy was performed under the
guidance of ultrasound and included sextant biopsy, extensive biopsy
and saturation biopsy. All patients were divided into two groups: a TR
group and a TP group. Subgroup analysis was performed according to
different PSA levels and DRE findings.

Data were extracted independently by two authors using a prede-
signed data extraction form. Data extraction included data source,
eligibility, methods, participant characteristics, interventions and
results. Then the two authors met to synthesize their findings and
the information subsequently was entered into the Review Manager
5.1 (RevMan 5.1, available from http://www.cochrane.org/, 25 May
2011). Any discrepancies were resolved by consultation with the third
reviewer. The quality of included RCTs was assessed according to the
Cochrane Collaboration Reviewers’ Handbook including the assess-
ment of the generation of randomization sequences, allocation con-
cealment, the description of withdrawals and dropouts, and intention-
to-treat analysis."* The blinding method was not analysed in this
review, because it was not suitable for surgery-related clinical trials.
The included non-RCTs were assessed with the Newcastle-Ottawa
Scale. Scores of 5-9 were defined as high quality, and a score <5
was defined as low quality.'?

A meta-analysis was performed using RevMan 5.1. For all eligible
studies, dichotomous data were presented as risk difference (RD) with
95% confidence intervals (Cls) for comparisons between TR and TP
approaches. The Mantel-Haenszel-type method was used to estimate
the pooled RD for all strata. The heterogeneity in the meta-analysis
related to the variation in study outcomes was evaluated by the I-
square test, which was the percentage of variation across studies due
to heterogeneity rather than chance. As the included studies were
heterogeneous (the design, included patients, country of origin,
etc.), the meta-analysis was performed using a random-effects
method, which allowed the outcomes to vary in a normal distribution
between studies. The ‘events’ in the figures represented the patients
with PCa lesions. Additionally, sensitivity analysis should be per-
formed if low-quality trials were included.

RESULTS

Description of studies

In total, 468 studies were identified from the electronic database and
manual search. After assessment, we identified seven trials—three
RCTs" % and four case—control studies (CCS)'*'®17*!_—that met
our inclusion criteria. The other 461 studies were excluded from the
review for the following reasons: irrelevant subjects (1=426), as deter-
mined by screening titles and abstracts, uninteresting interventions
(n=28) and ineligible full-text articles (n=7). Quality assessment
showed that all CCS were deemed as high quality, and all RCTs were
inadequate in terms of sequence generation and allocation conceal-
ment. These trials were divided into three groups: the sextant biopsy
group (two studies),'®'® extensive biopsy group (four studies)'’°
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Table 1 Characteristics and qualities of included clinical trials

Quality
level

ITT

Allocation Blinding

Randomisation

Score
for CCS

Design

No. of cores

PSA (ng mi~?)

Mean age (years)

Patients (n)

concealment

method

References

TP group

TR group TP group TR group

TP group

TR group

TR group TP group

High
High
High

CCS
CCs
CCs

6TR+6TP
6TR+6TP

2(4.1-240)

8.

68 (52-88)

72.5 (41-98)

68 (64-73)

72.1%7.42

107
402
783

Emiliozzi et al.*?

10.3 (0.6-460.0)

7.7 (5.3-12)

Watanabe et al.'®

12 TR+14 TP

12
12

76 (5.3-12)
17.1+30.1

8.34+344

68 (64-72)

Kawakami et al."’

No

No

Unclear

Unclear

RCT
RCT

12
12

19.6+43.2
8.48+3.90

71.1%7.53

71.0%7.29

64.4+9.76
66.4 (52.0-79.0)

100
126

100

Takenaka et al.*®
Hara et al.*®

No No
No

Unclear

Unclear

71.7+7.55
66.6+9.03
66.2 (47.6-82.1)

120

C
High

Unclear

Unclear

RCT
CCS

12
24

1
24

23.1+103.67
10 (09-31.5)

13.8+20.39
9.7 (2.1-26.2)

100
140

100
140

Chae et al.?®
Abdollah et al.*
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Abbreviations: CCS, case—control study; ITT, intention-to-treat analysis; PSA, prostate specific antigen; RCT, randomized controlled study; TP, transperineal biopsy; TR, transrectal biopsy.
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TR TP Risk Difference Risk Diference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%CI
PSA <4.0 ng mi
Watanabe et al.2005!"! 2 15 3 15 3.6% -0.07[-0.33,0.20]
Subtotal(95%Cl) 15 15 3.6% -0.07[-0.33,0.20]
Total events 2 3
Heterogeneity: No applicable
Test for overall effect: Z=0.49(P=0.62)
4.0 ng m"<PSA <10.0 ng mi"’
Emiliozzi et al.2003!"2 14 70 19 70 13.0% -0.07[-0.21,0.07] —
Watanabe et al.2005!" 40 180 42 180 34.0% -0.01[-0.01,0.08] -+
Subtotal(95%Cl) 250 250 47.0% -0.03[-0.10,0.05] <
Total events 54 61
Heterogeneity: Tau?=0.00; Ch?=0.52, df=1(P=0.47); I’=0%
Test for overall effect: Z=0.74(P=0.46)
10.0 ng mi' < PSA £ 20.0 ng ml
Emiliozzi et al.2003!'% 14 30 15 30 4.0% -0.03[-0.29,0.22] P —
Watanabe et a/.2005!"% 43 119 44 119 17.1% -0.01[-0.13,0.11] ———
Subtotal(95%Cl) 149 149 21.1% -0.01[-0.12,0.10] <>
Total events 57 59
Heterogeneity: Tau?=0.00; Chi”=0.03, df=1(P=0.86); I’=0%
Test for overall effect: Z=0.23(P=0.82)
PSA 220.0 ng ml*
Emiliozzi et a/.2003!'2 6 7 7 7 2.5% -0.14[-0.46,0.18] —_—
Watanabe et al.2005!"¢! 76 88 77 88 25.8% -0.01[-0.11,0.09] -+
Subtotal(95%Cl) 95 95 28.3% -0.02[-0.12,0.07] S 4
Total events 82 84
Heterogeneity: Tau?=0.00; Chi?=0.60, df=1(P=0.44); 1’=0%
Test for overall effect: Z=0.48(P=0.63)
Total(95%Cl) 509 509 100.0% -0.02[-0.08,0.03] <
Total events 195 207

Heterogeneity: Tau?=0.00; Chi?=1.29, df=6(P=0.97); 1’=0%
Test for overall effect: Z=0.96(P=0.34)
Test for subgroup differences:Not applicable

M-H: Mantel-Haenszel-type method

05-025 0 0.25 0.5
Favours TR Favours TP

Figure 1 Subgroup analysis of different PSA levels between the TR and TP groups (sextant biopsy). Cl, confidence interval; PSA, prostate specific antigen;

TP, transperineal; TR, transrectal.

and saturation biopsy group (one study).*' The sextant biopsy group
included 509 patients; the extensive biopsy group, 1429 patients; and
the saturation group, 280 patients. Patients in three CCS underwent
TR prostate biopsy and TP prostate biopsy simultaneously. The char-
acteristics and qualities of the included trials are presented in Table 1.

Sextant prostate biopsy

In the two case—control sextant biopsy studies, a combination of
sextant TR and TP prostate biopsies was performed as a new extensive
biopsy approach. The effects of the two procedures were compared by
the authors. The data from the included studies were pooled in the meta-
analysis. There was no significant difference in cancer detection rate
between the sextant TR (195/509) and TP (207/509) groups, for a total

12,16

of 509 patients (RD, —0.02; 95% CI, —0.08-0.03; P=0.34) (Figure 1).
Subgroup analysis was performed according to different PSA levels
(PSA<4ngml™', 4ngml '<PSA<10ngml™', 10ngml™'<PSA<
20ngml~" and PSA>20ngml ') and DRE findings (positive/negative).
There were no significant differences in cancer detection between the TR
and TP groups for any subgroup (Figures 1 and 2).

Extensive prostate biopsy

The data related to extensive prostate biopsy were available
from one CCS' and three RCTs.'*2° Heterogeneity was assessed using
the I-square analysis. Meta-analysis of the RCTs and CCS demonstrated
that there was no difference in cancer detection rate between the TR (364/
1103) and TP (372/1109) groups (RD, —0.01; 95% CI, —0.05-0.04;

TR TP Risk Difference Risk Difference
Study or subgroup Events Total Events Total Weight  M-H, Random, 95%ClI M-H, Random, 95%Cl
Positive
Emiliozzi et a/.2003!"2 21 26 25 26 40.6% -0.15[-0.32,0.01]
Watanabe et al.2005!"®! 100 130 100 130 59.4% 0.00[-0.10,0.10]
Subtotal(95%Cl) 156 156 100.0% -0.06[-0.21,0.09]
Total events 121 125
Heterogeneity: Tau?=0.01; Ch?=2.46, df=1(P=0.12); I>=59%
Test for overall effect: Z=0.81(P=0.42)
Negative
Emiliozzi et al.2003!'2 13 81 16 81 26.6% -0.04[-0.15,0.08] -
Watanabe et al.2005!"¢! 61 272 66 272 73.4% -0.02[-0.09,0.05] :
Subtotal(95%Cl) 353 353 100.0% -0.02[-0.08,0.04]
Total events 74 82
Heterogeneity: Tau?=0.00; Ch?=0.07, df=1(P=0.79); I*=0%
Test for overall effect: Z=0.75(P=0.45)
Test for subgroup differences: Not applicable

M-H: Mantel-Haenszel-type method

025 05
Favours TP

-05 -025 0
Favours TR

Figure 2 Subgroup analysis of different DRE findings between the TR and TP groups (sextant biopsy). Cl, confidence interval; DRE, digital rectal examination;

TP, transperineal; TR, transrectal.
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TR TP Risk Difference Risk Diference

Study or Subgroup Events Total Events Total Weight M-H, Random, 95%ClI M-H, Random, 95%ClI

Chae et al.200912% 22 100 29 100 12.9% -0.07[-0.19,0.05]

Hara et al.2008!"! 58 120 53 126 12.2% 0.06[-0.06,0.19]

Kawakami et al.20071"" 231 783 243 783 64.9% -0.02[-0.06,0.03]

Takenaka et a/.2008® 53 100 47 100 10.0% 0.06[-0.08,0.20]

Total(95%Cl) 1103 1109 100.0% -0.01[-0.05,0.04]

Total events 364 372

Heterogeneity: Tau?=0.00; Ch?=3.31, df=3(P=0.35); 1>=9%
Test for overall effect: Z=0.24(P=0.81)
M-H: Mantel-Haenszel-type method

02-01 0 01 02
Favours TR Favours TP

Figure 3 Total PCa detection rate for the TR and TP groups (extensive biopsy). Cl, confidence interval; PCa, prostate cancer; TP, transperineal; TR, transrectal.

Risk Difference Risk Diference
Weight M-H, Random, 95%CI M-H, Random, 95%CI

TR TP
Study or Subgroup Events Total Events Total
PSA <4.0 ng ml'
Chae et al.2009%" 1 15 0 16
Takenaka et a/.2008!"®! 0 2 2 2
Subtotal(95%Cl) 17 18

Total events 1 2
Heterogeneity: Tau?=0.54; Chi?=11.77, df=1(P=0.0006); 1>=92%
Test for overall effect: Z=0.79(P=0.43)

4.0 ng m' < PSA <10.0 ng ml"

Chae et al.2009%" 10 49 8 55
Hara et a/.2008!"%! 38 89 34 94
Takenaka et a/.2008"®! 20 57 22 61
Subtotal(95%Cl) 195 210
Total events 68 64

Heterogeneity: Tau?=0.54; Ch?=0.50, df=2(P=0.78); I’=0%
Test for overall effect: Z=0.97(P=0.33)

PSA > 10.0 ng ml"

Chae et al.20092% 18 36 14 29
Hara et a/.2008!" 20 31 19 32
Takenaka et a/.2008!"®! 33 41 23 47
Subtotal(95%Cl) 108 108
Total events 1 66

Heterogeneity: Tau?=0.02; Chi?=4.79, df=2(P=0.09); 1>=58%
Test for overall effect: Z=1.39(P=0.16)
M-H: Mantel-Haenszel-type method

53.7% -0.07[-0.10,0.23]
46.3% -1.00[-1.60,-0.40]
100.0% -0.43[-1.49,0.63]
35.9% 0.06[-0.09,0.20]
38.4% 0.07[-0.08,0.21]
25.7% -0.01[-0.18,0.16]
100.0% 0.04[-0.04,0.13]
30.7% 0.02[-0.23,0.26]
31.3% 0.05[-0.19,0.29)]
38.0% 0.32[0.13, 0.50]
100.0% 0.14[-0.06,0.34]

-1 -05 0 05 1
Favour TR Favour TP

Figure 4 Subgroup analysis of different PSA levels between the TR and TP groups (extensive biopsy). Cl, confidence interval; PSA, prostate specific antigen;

TP, transperineal; TR, transrectal.

P=0.81) (Figure 3). Subgroup analysis also showed that there were no
significant differences in the cancer detection rate between the TR and
TP groups in each subgroup according to different PSA levels (PSA
<4ngml™!, 4ngml~'<PSA<10ngml™" and PSA>10ngml™") and
DRE findings (positive/negative) (Figures 4 and 5).

Saturation prostate biopsy

Only one CCS compared the rate of PCa detection between the TR
and TP approaches in men undergoing a saturation (24-core) prostate
rebiopsy.”! We did not pool the data for a meta-analysis. The total PCa
detection rate was approximately 28.6%. There was no statistically

TR TP Risk Difference Risk Difference
Study or subgroup Events Total Events Total Weight  M-H, Random, 95%Cl M-H, Random, 95%CI
Positive
Kawakami et a/.2007!" 65 131 67 131 82.3% -0.02[-0.14,0.11]
Takenaka et al.2008!'®! 22 28 12 16 17.7% 0.04[-0.23,0.30]
Subtotal(95%Cl) 159 147 100.0% -0.01[-0.12,0.10]
Total events 87 79
Heterogeneity: Tau?=0.00; Chi?=0.12, df=1(P=0.73); ’=0%
Test for overall effect: Z=0.11(P=0.91)
Negative
Kawakami et al.2007!"" 166 652 176 652 91.4% -0.02[-0.06,0.03] .
Takenaka et al.2008"® 31 72 35 84 8.6% 0.01[-0.14,0.17] .
Subtotal(95%Cl) 724 736 100.0% -0.01[-0.06,0.03] <&
Total events 197 21
Heterogeneity: Tau?=0.00; Chi?=0.12, df=1(P=0.72); 1>=0%
Test for overall effect: Z=0.55(P=0.58)
M-H: Mantel-Haenszel-type method + +

-05 -025 0 025 05
Favours TR Favours TP

Figure 5 Subgroup analysis of different DRE findings between the TR and TP groups (extensive biopsy). Cl, confidence interval; DRE, digital rectal examination;

TP, transperineal; TR, transrectal.
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significant difference in the PCa detection rate between the TR and TP
approach (31.4% vs. 25.7%, respectively; P=0.3).

Complications

Complications were reported in all included studies except for one
trial conducted to study saturation biopsies.”’ The most common
complication was haematuria, especially macrohaematuria. Even
though adverse event data were not pooled for the meta-analysis, no
significant difference was found in the analysed studies. For example,
in Emiliozzi’s study,'? complications included temporary haematuria
in 33 patients (31%), mild post-biopsy perineal discomfort in 7
patients (6%) and haematospermia in 58 patients (54%). In Hara’s
study,’® complications were examined separately for the TR and TP
groups, with additional discrimination between major complications
(fever, rectal bleeding and urinary retention) and minor complica-
tions (haematuria and haematospermia), but no significant differ-
ences in the number of complications were found between the groups.

DISCUSSION

Prostate biopsy plays an important role in diagnosing PCa, con-
firming the grade of cancer and stratifying tumour aggressiveness.
In most patients, management can be decided based on biopsy data,
supplemented by other data, such as patient status and PSA level.”
Therefore, prostate biopsy lies at the heart of PCa diagnosis and
management.”> As PCa is often multifocal and limited to small
lesions, the detection rate may be affected by different biopsy pro-
cedures and the number of samples. We therefore compared the
efficacy of TR and TP biopsies according to the number of cores in
this systematic review.

Our comparisons between the TR and TP approaches showed no
significant difference in the overall cancer detection rate. Moreover,
we also found that the PCa detection rates were similar, in terms of
subgroup analysis between the TP and TR groups, regardless of PSA
levels and DRE findings. This suggested that the TP approach was as
efficient as the TR approach.

Theoretically, because the cores of the TP approach are directed
longitudinally to the peripheral zone and the anterior part of the
prostate, the TP approach should detect more PCa than the TR
approach.”’ Some investigators thought that inclusion of cores from
the lateral part of the prostate could explain the higher cancer dia-
gnosis achieved with this type of biopsy.'>** However, there was no
significant difference in core positivity rates at the peripheral zone,
transition zone, apex or any other site between the TP group and TR
group in two RCTs."®'® Other factors that may affect the cancer
detection rate included the fact that the biopsy was directed towards
suspicious areas of the prostate and not performed according to a
systematic technique under the guidance of ultrasound; furthermore,
TP biopsy may require a longer training period.

As to complications, although some studies could not distin-
guish between the TR and TP approaches in terms of the causes
of complications, no significant differences were found in the
incidence of major or minor complications between the two
approaches in other studies. Therefore, TP biopsy is a safe proced-
ure for PCa detection.

Our systematic review has several limitations. Because our database
included a limited number of randomized studies, case—control stud-
ies were collected and their results might have introduced considerable
bias. However, we used the appropriate methods to evaluate the qual-
ity of studies included in our meta-analysis. Many factors could affect
the rate of PCa detection, such as the number of cores in different
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zones of the prostate, total prostate volume and the proficiency of a
particular physician, but these were not considered in our subgroup
analysis. We searched the relative literature in electronic databases
without language restriction, but we were inevitably unable to find
all the studies concerning TR and TP biopsies in other languages. This
may have introduced language bias and publication bias.

As we described above, TR and TP biopsies were equivalent in terms
of efficiency and complications (P=0.34 for sextant biopsy and
P=0.81 for extensive biopsy). Therefore, TP prostate biopsy should
be available to urologists as an alternative procedure. Because of the
limited methodological quality of the included studies, additional
multicentre RCTs are needed.
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