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Background: The influence of a previous transurethral resection of the prostate (TURP) on the outcomes
of radical prostatectomy (RP) is still controversial. Therefore, we performed a meta-analysis to evaluate the
perioperative, functional and oncological outcomes of RP with or without a previous TURP.

Methods: We conducted a computerized literature search of PubMed, Embase, and the Cochrane Library
and included 15 retrospective studies evaluating RPs with or without a previous TURP in this meta-analysis.
Results: Fifteen studies, including 6,840 cases, were analyzed. RP after a previous TURP were related
to smaller prostate volumes (WMD: -6.93 cm’; 95% CI, -10.89 to -2.97; P<0.001), lower preoperative
prostate-specific antigen (PSA) levels (WMD: -1.51; 95% CI, -2.49 to -0.53; P=0.002), longer operative
times (WMD: 13.22 min; 95% CI, 4.55 to 21.89 min; P=0.003), more blood loss (WMD: 55.38 mL; 95% CI,
12.35 to 98.41 mL; P=0.01), higher overall complication rates (OR =1.98; 95% CI, 1.27 to 3.08; P=0.002),
longer hospital stays (WMD: 1.16 days; 95% CI, 0.65 to 1.67; P<0.001), longer duration of catheter (WMD:
0.60 days; 95% CI, 0.56 to 0.64; P<0.001), higher positive surgical margin rates (OR =1.30; 95% CI, 1.09
to 1.55; P=0.004), lower complete continence rates at 3 months (OR =0.67; 95% CI, 0.56 to 0.81; P<0.001),
6 months (OR =0.52; 95% CI, 0.31 to 0.88; P=0.01), 12 months (OR =0.59; 95% CI, 0.46 to 0.74; P<0.001),
and lower potency rates at 12 months (OR =0.62; 95% CI, 0.51 to 0.77; P<0.001). Subgroup analysis
indicated that open RP after previous TURP could achieve better outcomes.

Conclusions: RP after a previous TURP leads to worse perioperative, oncological, and functional
outcomes. For these patients an open procedure is recommended. Due to the low number of studies and

known biases, further large-scale studies are needed to support this result.
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Introduction should be recommended for locally advanced prostate

. . . carcinomas (3,4). However, many older men undergo
Prostate carcinoma is one of the leading causes of cancer-

related deaths worldwide among older males. In 2017, RP for locally advanced prostate carcinoma having had a

approximately 164,690 American men were diagnosed with
prostate carcinoma, and 29,430 will likely die from it, causing
it to be a leading global health problem (1,2). It is generally
considered that treatment with radical prostatectomy (RP)
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previous transurethral resection of the prostate (TURP) (5),
a standard surgical treatment for benign prostatic hyperplasia
(BPH) (6). Some studies have shown that RP after a

previous TURP was related to an increase in intraoperative
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and postoperative morbidity (7), while other studies have
indicated that a RP could be safely conducted after a TURP
with uncompromising results (8,9). As such, the influence of a
previous TURP on the outcomes of a RP is still controversial.
Therefore, we performed this meta-analysis to evaluate the
perioperative, functional, and oncological outcomes of a RP
with or without a previous TURP.

Methods

This systematic review and meta-analysis was completed
in line with the Preferred Reporting Items for Systematic
Review and Meta-Analysis (PRISMA) guidelines (10) and
registered on PROSPERO (http://www.crd.york.ac.uk/
PROSPERO ID: CRD42019129277).

Search strategy

We conducted a computerized literature search of PubMed,
Embase, and the Cochrane Library in February 2019.
The MeSH terms and their combinations were searched
in [Title/Abstract] as follows: Prostatic Neoplasms,
transurethral resection of prostate, and prostatectomy. We
made no limitations on the publication status, but only
included studies which were reported in English. If two
or more studies reported on the same population, we only
included the most recent.

Inclusion and exclusion criteria

Inclusion criteria: (I) studies comparing RP with or without
a TURP in full text; (II) studies containing detailed
information of baseline characteristics, perioperative
outcomes, oncological outcomes, and functional outcomes;
and (III) studies containing adequate information on
estimating relative risk (RR) or hazard ratio (HR) by 95%
confidence interval (95% CI).

Exclusion criteria: (I) studies which reported mixed
previous prostate surgery not confined to a transurethral
resection of prostate; (II) studies not reported in English;
and (IIT) letters to the editor, editorials, reviews, conference
abstracts, case reports, and animal experimental studies.

Data extraction and outcomes of interest

"Two reviewers assessed the titles and abstracts independently
of all the studies, and any disagreements, were discussed
and determined by a third senior reviewer. The outcomes
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contained four parts: baseline features, perioperative
outcomes, oncological outcomes, and functional outcomes.
Baseline features contained: age, prostate volumes,
preoperative prostate-specific antigen (PSA) levels, body
mass index (BMI), biopsy Gleason scores, and clinical
stage >T3. Perioperative outcomes contained: operative
times, estimated blood loss (EBL), blood transfusion
rates, complication rates, hospital stay, and duration of
catheter. Oncological outcomes contained: pathologic stage
>T3, pathologic Gleason scores =7, pathologic Gleason
scores >7, and positive surgical margin rates. Functional
outcomes included: Complete continence rates at 3, 6, and
12 months and potency rates at 12 months. We defined a
RP after a previous TURP as the TURP group and a RP
without a previous TURP as the non-TURP group. Most
studies defined 0 or 1 safety pads used per day as complete
continence (5,8,11-15), except for Teber ez 4/ and Yang
et al. who defined 0 or 1 pads used per day as continence
(16,17), and Pastore et al. who defined an ICIQ score of <6
as continence (18). Five studies used the International Index
of Erectile Function (IIEF) questionnaire and the ability
to have intercourse, regardless of whether medication was
used or not, to assess erectile function (5,8,11,12,19). Two
studies assessed erectile function only on the ability to have
intercourse, regardless of whether medication was used
or not (13,16). Only one study assessed erectile function
through the ability to have intercourse without the use of
medication (14).

Quality assessiment and data synthesis

We evaluated the methodological quality of all the
retrospective studies based on the Newcastle-Ottawa Scale
(NOS) as recommended by the Cochrane Collaboration (20).
A 0 to 9 score system was applied to judge each study, and a
score of 7 to 9 was considered high quality (21). Ten of the
15 studies were considered high quality.

Review Manager 5.3 (Cochrane Collaboration, Oxford,
UK) was used to conduct this meta-analysis. For continuous
variables, such as operative time, we applied a weighted
mean difference (WMD) for comparison. While for
dichotomous variables, such as complication rates, an odds
ratio (OR) was applied. Both comparisons were presented
with 95% confidence intervals (CIs). For any studies
reporting continuous data by means and range values,
we used statistical algorithms to calculate the standard
deviations (22). Statistical heterogeneity was evaluated using
a chi-square test with a significance level set at P<0.10. The
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Figure 1 Flow diagram of studies identified, included, and excluded. From: Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items
for systematic reviews and meta-analyses: the PRISMA statement. PLoS Med 2009;6:¢1000097.

heterogeneity was quantified by the I’ statistic. If P>0.10
and I’<50%, heterogeneity was defined as low and a fixed-
effects model was applied, alternatively, a random-effects
model was applied (23). We conducted subgroup analyses to
compare laparoscopic radical prostatectomy (LRP), robotic
assisted laparoscopic radical prostatectomy (RARP), open
prostatectomy (OP), and a mixed procedure of OP and
RARP. Potential publication biases were detected using a
Begg funnel plot (24).

Results
Characteristics of the included studies

Fifteen studies, including 6,840 cases (1,121 cases for the
TURP group and 5,719 cases for the non-TURP group),
met the inclusion criteria and were included in the analysis
(Figure 1) (5,7,8,11-19,25-27). Study characteristics are
summarized in Table 1. All 15 studies were retrospective
case-controlled studies, and included 6 studies conducted
by LRP (14-18,25), five studies conducted by RARP
(7,8,12,13,27), three studies conducted by OP (11,19,26),
and one study conducted by mixed procedure (5). The
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matching factors between the two groups were age, BMI,
preoperative PSA levels, biopsy Gleason scores, prostate
volumes, pathologic stage, and use of nerve sparing
techniques.

Baseline features

The pooled data indicated that baseline features of age
showed no significant differences between the two groups
(Figure 2A4). However, significantly lower prostate volumes
(WMD: -6.93 mL; 95% CI, -10.89 to -2.97; P<0.001)
and lower preoperative PSA levels (WMD: -1.51; 95% CI,
-2.49 to -0.53; P=0.002) were found in the TURP group.
Due to the large heterogeneities, random-effect models
were applied (Figure 2B,C). Other baseline features including
BMI, biopsy Gleason scores, and a clinical stage sparing d
no significant differences (Figure 3).

Perioperative outcomes

Eleven studies, including 3,697 patients, reported on
operative times and demonstrated significantly longer

times in the TURP group (WMD: 13.22 min; 95% CI,
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Table 1 Characteristics of included studies

Fragkoulis 3b R OP 35 35 1,2,3,4,5,6,7 12/12 8
Gupta 3b R RARP 26 132 2,4,5,6 15.3/15.3 6
Hampton 3b R RARP 51 102 1,2,3,4,6,7 0/0 7
Hung 3b R RARP 16 184 1,2,3,4,6,7 12/12 7
Jaffe 3b R LRP 119 119 3,4,5,6 0/0 6
Menard 3b R LRP 46 594 3,4,5 24/24 6
Palisaar 3b R OoP 62 62 1,2,3,4,5,6,7 12/12 8
Paulson 3b R OoP 33 106 4 120/120 5
Pompe 3b R Mixed 470 1,410 1,8,4,5,6,7 12/12 7
Ramirez Backhaus 3b R LRP 19 136 1,2,3,4,5,6,7 15/15 7
Su 3b R RARP 49 2,644 2,3, 4 12/12 6
Teber 3b R LRP 55 55 1,2,3,4,5,6,7 24/24 7
Yang 3b R LRP 35 35 1,2,3,4,6 57.6/57.6 7
Zugor 3b R RARP 80 80 1,2,3,4,5 13.5/13.5 7
Pastore 3b R LRP 25 25 1,2,4,6 6/6 7

TURP, radical prostatectomy after previous transurethral resection of the prostate; non-TURP, radical prostatectomy without previous
transurethral resection of the prostate; R, retrospective; RARP, robotically assisted laparoscopic prostatectomy; LRP, laparoscopic
prostatectomy; OP, open radical prostatectomy; Mixed, a mixed procedure of open radical prostatectomy and robotically assisted
laparoscopic prostatectomy. Matching: 1= age; 2= body mass index (BMI); 3= prostate specific antigen (PSA); 4= Gleason score; 5=

prostate volume; 6= pathological staging; 7= nerve sparing technique.

4.55 to 21.89 min; P=0.003). A random-effects model was
applied (I’=83%; P<0.001, Figure 44). Pooled data from
10 studies included EBL for 3,542 patients and showed
more significant levels of blood loss in the TURP group
as compared to the non-TURP group (WMD: 55.38 mL;
95% CI, 12.35 to 98.41 mL; P=0.01). A random-effects
model was applied (I°=83%; P<0.001, Figure 4B). Nine
studies, including 3,041 patients, reported on transfusion
rates and showed no significant differences between the two
groups (OR =1.15; 95% CI, 0.83 to 1.59; P=0.39). A fixed-
effects model was applied (I’=0%; P=0.92, Figure 4C). Eight
studies, including 3,368 patients, reported on complication
rates and the pooled data showed significantly higher
complication rates in the TURP group (OR =1.98; 95% CI,
1.27 to 3.08; P=0.002). A random-effects model was applied
(I’=59%; P=0.02, Figure 5A). Three studies, including
1078 patients, reported on the length of hospital stay and
indicated a significant difference between the two groups
(WMD: 1.16 days; 95% CI, 0.65 to 1.67 days; P<0.001).
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A fixed-effects model was applied (I’'=48%; P=0.15,
Figure 5B). Six studies, including 3,040 patients, reported
on the duration of catheter use and found a significant
difference between the two groups (WMD: 0.60 days;
95% CI, 0.56 to 0.64; P<0.001). A fixed-effects model was
applied (’=0%; P=0.50, Figure 5C).

Oncological outcomes

Pooled data indicated that the oncological outcomes of
the pathologic stage > T3, Gleason scores =7, and Gleason
scores >7 showed no significant differences between the
two groups (Figures 6,74). Data from all 15 studies assessed
the positive surgical margin rates of 6,840 patients, which
showed significantly higher positive surgical margin rates
in the TURP group than the non-TURP group (OR =1.30;
95% CI, 1.09 to 1.55; P=0.004) with no heterogeneity
(I’'=0%; P=0.69), and a fixed-effects model was applied
(Figure 7B).
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A TURP non-TURP Mean Difference Mean Difference
Study or Subgrouy Mean _SD Total Mean SD Total Weight IV, Random,95% CI IV, Random, 95% CI
1.1.1LRP
Jaffe 662 56 119 607 70119 11.4% 5.50(3.89,7.11] -
Menard 667 49 46 628 67 594 11.5% 3.90(2.38,5.42) -
Pastore 6731 164 25 6568 232 25 120% 1.63(0.52,2.74)

Ramirez Backhaus 64 67 19 68 46 136 91% -4.00[-7.11,-0.89] -
Teber 66 148 55 656 156 55 55% 0.40[-5.28,6.08] T

Yang 699 207 35 689 207 35 26% 1.00[-8.70,10.70] T

Subtotal (95% CI) 299 964 52.1%  1.83[-0.66, 4.32] ’

Heterogeneity: Tau®= 6.71; Chi*= 36.14, df= 5 (P < 0.00001); F= 86%
Test for overall effect: Z=1.44 (P=0.15)

1.1.2RARP

Hung 675 74 16 648 B9 184 80% 2.70[-1.06, 6.46] T~
Zugor 675 20 80 661 183 80 51% 1.40[-4.69,7.49] T
Subtotal (95% Cl) 96 264 13.1%  2.34[-0.86,5.54] *
Heterogeneity: Tau*= 0.00; Chi*=0.13,df=1 (P=0.72); F=0%

Test for overall effect Z=1.43 (P=0.15)

1.1.30P

Fragkoulis 631 36 35 621 4 35 112% 1.00[-0.78,2.78]

Palisaar 67 43 B2 63 64 B2 11.0% 4.00(2.08,5.92) I~
Subtotal (95% CI) 97 97  22.2% 2.48[-0.46,5.42] ’

Heterogeneity: Tau*= 3.61; Chi*
Test for overall effect: Z=1.65 (P

.04, df=1 (P=0.02); F=80%
.10)

1.1.4 Mixed procedure of OP and RARP

Pompe 674 03 470 679 02 1410 126% -0.50[-0.53,-0.47]
Subtotal (95% CI) 470 1410 126% -0.50[-0.53,-0.47]
Heterogeneity: Not applicable

Test for overall effect Z= 33.72 (P < 0.00001)

Total (95% CI) 962 2735 100.0%  1.73[-0.03,3.50]
Heterogeneity: Tau®= 6.45; Chi*= 131.62, df= 10 (P < 0.00001); F= 92%

Testfor overall effect Z=1.92 (P = 0.05) R
Testfor subaroun differences: Chi*= 10.33. df= 3 (P = 0.02). F=71.0%
B TURP non-TURP Mean Difference Mean Difference
Study or Subgroup _Mean _SD_Total Mean _ SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1LRP
Jaffe 489 203 119 514 185 119 137% -2.50[-7.43,2.43] -
Pastore 2804 22 25 3516 318 25 17.0% -7.12[-8.64,-5.60] -
Yang 192 56 35 344 155 35 131% -1520[-20.66,-9.74) -
Subtotal (95% CI) 179 179 43.8% -8.06[-13.55,-2.57] *
Heterogeneity: Tau?= 19.08; Chi*= 11.73, df= 2 (P = 0.003); F= 83%
Test for overall effect: Z= 2.88 (P = 0.004)
1.2.2RARP
Hung 3163 882 16 4549 2093 184 133% -13.86(-19.14,-858] -
Subtotal (95% CI) 16 184  13.3% -13.86[-19.14,-8.58] *
Heterogeneity: Not applicable
Test for overall effect: Z=5.15 (P < 0.00001)
1230P
Fragkoulis 443 124 35 435 119 35 128% 0.80[-4.89,6.49) T
Palisaar 255 158 62 367 171 62 127% -11.20[-17.00,-5.40] -
Subtotal (95% CI) 97 97 255%  -5.19[-16.95,6.57] -
Heterogeneity: Tau*= 63.41; Chi*= 8.38, df= 1 (P = 0.004); F= 88%
Testfor overall effect: Z= 0.86 (P = 0.39)
1.2.4 Mixed procedure of OP and RARP
Pompe 311 08 470 324 05 1410 17.4% -1.30[1.39,-1.21] 1
Subtotal (95% CI) 470 1410 17.4% -1.30[-1.39,-1.21]
Heterogeneity: Not applicable
Testfor overall effect: Z= 29,82 (P < 0.00001)
Total (95% CI) 762 1870 100.0% -6.93[-10.89,-2.97] *
Heterogeneity: Tau®= 23.44; Chi*= 114.84, df = 6 (P < 0.00001); = 95% t + + dJ
Test for overall effect Z= 3.43 ({ .0006) -100 50 TURP non-TURP5U 100
Testfor subaroun differences: Chi*= 27.96. df= 3 (P < 0.00001). F= 83.3%
C TURP non-TURP Mean Difference Mean Difference
Study or Subgrou Mean SD_Total Mean SD_Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.3.1LRP
Jaffe 819 474 119 814 4863 119 142% 0.05[1.14,1.24]
Menard 7.8 52 46 103 88 594 119% -250[-4.16,-0.84] N
Pastore 401 093 25 65 085 25 17.3% -2.49(-2.98,-2.00] "
Ramirez Backhaus g 58 19 1" 59 136 73% -200[-4.79,0.79) i
Teber 31 33 55 044 124 55 57% -634[-9.73,-299 -
Yang 921 149 35 1049 185 35 1.4% -1.28[915,6.59 -
Subtotal (95% CI) 299 964 57.7% -2.21[-3.66,-0.76] |
Heterogeneity: Tau®*= 1.92; Chi*= 20.97, df= 5 (P = 0.0008), F= 76%
Test for overall effect Z= 2.99 (P = 0.003)
1.3.2 RARP
Hung 26.44 2959 16 1785 2027 184 04% 859[6.20,23.38] T
Zugor 95 567 80 92 357 80 04% 03014381498 g
Subtotal (95% Cl) 96 264 0.9% 4.41[-6.01, 14.83] <>
Heterogeneity: Tau*= 0.00; Chi*= 0.61, df= 1 (P = 0.44), F= 0%
Testfor overall effect Z= 0.83 (P = 0.41)
13.30P
Fragkoulis 34 11 3% 35 1 35 17.3% -0.10[-0.59,0.39]
Palisaar 58 6.8 62 99 " 62 61% -410[7.32,-0.89] =
Subtotal (95% CI) 97 97 234% -1.77[-5.64,2.10] 4
Heterogeneity: Tau®= 6.62; Chi*= 5.80, df= 1 (P =0.02); F=83%
Test for overall effect Z= 0.90 (P = 0.37)
1.3.4 Mixed procedure of OP and RARP
Pompe 7 03 470 72 0.2 1410 180% -0.20(-0.23,-0.17]
Subtotal (95% CI) 470 1410  18.0% -0.20[-0.23,-0.17]
Heterogeneity: Not applicable
Testfor overall effect Z=13.49 (P < 0.00001)
Total (95% Cl) 962 2735 100.0% -1.51[-2.49,-0.53] [

, a1 am (R _ a ' + + 4
Heterogeneity: Tau*= 1.38; Chi*=111.18, df= 10 (P < 0.00001); F= 91% oo 20 2 100

Test for overall effect Z= 3.03 (P = 0.002)
Testfor subaroun differences: Chi*= 8.79. df= 3 (P = 0.03). F= 65.9%

TURP non-TURP

Figure 2 Forest plot for (A) age; (B) prostate volume; (C) preoperative PSA. PSA, prostate-specific antigen.
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A TURP non-TURP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
1.4.1LRP
Pastore 2468 232 25 2558 143 25 254% -090[1.97,017) "

Teher 268 59 55 252 6.7 55 5.2% 1.60[-0.76,3.96] i
Yang 232 26 35 232 4 35 11.6% 0.00[-1.58 1.58] 1
Subtotal (95% Cl) 115 115 42.3% -0.34[-1.17,0.48]

Heterogeneity: Chi*= 3.83, df= 2 (P = 0.15); F= 48%
Testfor overall effect: Z=0.81 (P=0.42)

1.4.2 RARP

Hampton 273 4 51 28 47 102 143% -0.70[-213,073)

Hung 252 35 16 245 28 184 9.4% 0.70[1.06,2.46)

Zugor 268 148 80 245 6.7 80 23% 2.20[1.36,576] I~
Subtotal (95% Cl) 147 366 25.9% 0.06[-1.00, 1.12]

Heterogeneity: Chi*= 2.8, df= 2 (P = 0.22); F= 33%
Testfor overall effect Z=0.12 (P=0.91)

14.30P

Fragkoulis 269 36 35 264 38 35  97% 050123223
Palisaar 27 33 62 27 32 62 222% 0.00[1.14,1.14]
Subtotal (95% Cl) 97 97 31.8% 0.15[-0.80, 1.11]

Heterogeneity: Chi*= 0.22, df=1 (P = 0.64); F=0%
Test for overall effect: Z=0.31 (P=0.76)

Total (95% Cl) 359 578 100.0% -0.08[-0.62, 0.46]
Heterogeneity: Chi*=7.72, df= 7 (P = 0.36), F= 9%

Test for overall effect Z=0.30 (P=0.77)

Test for subaroun differences: Chi*= 0.69. df=2 (P=0.71). F=0%

00 -50 50 100
TURP non-TURP

B TURP non-TURP Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
1.5.1LRP

Jaffe 6 111 119 6 1 119 432% 0.00[0.27,0.27)

Menard 58 08 46 61 1.1 594 41.2% -0.30[0.57,-0.03]

Teher 7 22 55 7 3 55 3.2% 0.00[-0.98, 098

Yang 65 37 35 66 3.7 35 1.0% -010[1.83,1.63]

Subtotal (95% CI) 255 803 88.7% -0.14[-0.33,0.05]

Heterogeneity: Chi*= 2.43, df= 3 (P = 0.49), F=0%
Testfor overall effect Z=1.47 (P=0.14)

1.5.2 RARP
Hung 663 1.02 16 659 1.08 184 11.3% 0.04 [0.48,0.56]
Subtotal (95% CI) 16 184 11.3%  0.04[-0.48,0.56]

Heterogeneity: Not applicable
Testfor overall effect: Z=0.15 (P = 0.88)

Total (95% Cl) 271 987 100.0% -0.12[-0.30, 0.06]

Heterogeneity: Chi*= 2.83, df= 4 (P = 0.59), F= 0% 3_ N + y J
Testfor overall effect Z=1.34 (P= 0.18) LN p— 100
Test for subaroun differences: Chi*=0.41.df=1 (P=052). F=0%

C TURP non-TURP 0Odds Ratio Odds Ratio
Study or Subgrouy Events Total Events Total Weight M-H, Fixed, 95% CI M_-H, Fixed, 95% CI
1.6.1LRP
Jaffe 3 119 3 119 149%  1.00(0.20,5.08] E:
Teber 0 55 6 55 32.7% 0.07([0.00,1.25) ¥ ®%————
Subtotal (95% Cl) 174 174 47.6%  0.36 [0.10, 1.23] gl
Total events 3 9

Heterogeneity: Chi*= 2.78, df=1 (P = 0.10); F= 64%
Test for overall effect Z=1.63 (P=0.10)

1.6.2 RARP

Hampton 1 51 0 102 1.7% 6.09[0.24,152.14) *
Hung 0 16 12 184 10.4%  0.42(0.02,7.39]

Zugor 0 80 1 80 76%  033[0.01,8.20

Subtotal (95% CI) 147 366 19.6%  0.86[0.19,3.82] ——esEfiBE—

Total events 1 13

Heterogeneity: Chi*=2.01,df=2 (P=0.37); F=0%
Test for overall effect: Z=0.19 (P = 0.85)

1.6.3 Mixed procedure of OP and RARP

Pompe 3 470 13 1410 32.8% 0.69[0.20,2.43] —
Subtotal (95% Cl) 470 1410 32.8%  0.69[0.20,2.43] i
Total events 3 13

Heterogeneity: Not applicable
Test for overall effect: Z= 0.58 (P = 0.56)

Total (95% Cl) 791 1950 100.0%  0.57 [0.26, 1.21] -
Total events 7 35
Heterogeneity: Chi*= 4.84, df=5 (P =0.44); F=0% -0.01 0?1 1:0 100‘

Test for overall effect: Z=1.46 (P=0.14)

Testfor subaroun differences: Chi*= 0.92. df= 2 (P = 0.63). = 0% TURF inor=TUR®

Figure 3 Forest plot for (A) BMI; (B) biopsy Gleason score; (C) clinical stage > T3. BMI, body mass index.
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A TURP non-TURP Mean Difference Mean Difference

Study or Subaroup __Mean __SD_Total Mean Total Weil IV, Random, 1 IV,

21.1LRP

Jaffe 179 44 119 17 38 119 132% 8.00[-2.45,18.45] ™

Menard 250 73 46 219 74 594 80% 31.00(9.08,52.92] —

Pastore 13535 168 25 11878 164 25 13.8% 16.56 [7.36, 25.76] -

Ramirez Backhaus 187 46 19 189 503 136  7.8% -12.00(34.34,10.34] -/

Teber 220 6296 55 180 4444 55 86%  40.00(19.63,60.37] I

Yang 262 1519 35 213 137 35 1.5% 49.00(18.77,116.77] e
Subtotal (95% CI) 299 964 52.8% 17.33[4.38, 30.28] -

Heterogeneity: Tau®= 153.26; Chi*= 16.25, df= 5 (P = 0.006), F= 69%
Test for overall effect: Z= 2.62 (P = 0.009)

2.1.2RARP
Hung 1896 1044 16 177 468 184  24% 12.60(-39.00,64.20] I
Zugor 189 3333 80 149 1926 80 1.0% 40.00 [44.35,124.35] -
Subtotal (95% CI) 96 264 3.4% 20.06 [-23.96, 64.08]
Heterogeneity: Tau®= 0.00; Chi*= 0.29, df= 1 (P = 0.59); F= 0%

Test for overall effect Z=0.89 (P = 0.37)

2130

Fragkoulis 124 206 35 1031 13 35 143%  20.90[12.83,28.97) -
Palisaar 161 325 62 159 255 62 133%  2.00(8.28,12.28) 1=
Subtotal (95% CI) 97 97 27.5%  11.73[-6.78,30.24] -

Heterogeneity: Tau®= 156.37, Chi*= 8.03, df= 1 (P = 0.005); F= 88%
Testfor overall effect: Z=1.24 (P=0.21)

2.1.4 Mixed procedure of OP and RARP

Pompe 1848 26 470 1833 12 1410 163% 1.50(1.26,1.74]
Subtotal (95% CI) 470 1410 16.3% 1.50[1.26, 1.74]
Heterogeneity: Not applicable

Test for overall effect: Z= 12.09 (P < 0.00001)

Total (95% CI) 962 2735 100.0%  13.22[4.55,21.89] <>
Heterogeneity: Tau®= 120.11; Chi*= 58.83, df= 10 (P < 0.00001); F=83%
Test for overall effect: Z= 2.99 (P = 0.003)

Test for subaroun differences: Chi*= 7.59. df= 3 (P = 0.06). F= 60.5%

-100 -50 50 100
TURP non-TURP

B TURP non-TURP Mean Difference Mean Difference

Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Random, 95% C1 IV, Random, 95% C1

221LRP

Jaffe 458 443 119 439 386 119 91% 19.00(-86.57,124.57]

Menard 884 565 46 756 572 594 4.9% 128.00(4163,297.63] —_— T
Pastore 41435 4867 25 28472 4173 25 18.9% 129.63(104.50,154.76) *

Teber 450 59259 55 300 37037 55 43% 150.00(-34.68,334.68) S E—
‘ang 231 5185 35 133 1852 35  4.4%  92.00(-90.40,274.40]

Subtotal (95% CI) 280 828 41.6% 119.82[88.56, 151.08] -

Heterogeneity: Tau®= 143.51; Chi*= 4.18, df= 4 (P = 0.38), F= 5%
Test for overall effect Z=7.51 (P < 0.00001)

222 RARP

Hung 145 1614 16 1832 1806 184 120% -3820(117.33,40.93) &
Zugor 165 1481 80 144 7037 80 54% 21.00(136.58,178.58)

Subtotal (95% CI) 9% 264 175%  -26.28(-96.99,44.43] e —

Heterogeneity: Tau®= 0.00; Chi*= 0.43, df= 1 (P = 0.51), F= 0%
Test for overall effect: Z= 0.73 (P = 0.47)

2230pP
Fragkoulis 3129 1159 35 2584 108 35 156%  5450(2.02,106.98) I —
Palisaar 790 425 62 820 500 62 52% -30.00(193.34,133.34)
Subtotal (95% Cl) 97 97 20.7% 46.59 [-3.37, 96.56] ——eE—
Heterogeneity: Tau®= 0.00; Chi*= 0.93, df=1 (P = 0.33); F= 0%
Testfor overall effect: Z=1.83 (P = 0.07)
2.2.4 Mixed procedure of OP and RARP
Pompe 7104 228 470 6658 135 1410 202%  44.20(42.02,4638) N
Subtotal (95% CI) 470 1410 202%  44.20 [42.02, 46.38] +
Heterogeneity. Not applicable
Testfor overall effect: Z= 39.77 (P < 0.00001)
Total (95% CI) 943 2599 100.0%  55.38[12.35,98.41] —E—
Heterogeneity: Tau?= 2381.70; Chi*= §1.97, df= 9 (P < 0.00001); F= 83%
Testtorovera ot 22327 o € ’ B .
Testfor subaroun differences: Chi*= 26.23. df= 3 (P < 0.00001). F= 88.6%
C TURP non-TURP 0Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M.H, Fixed, 95% CI M.H, Fixed, 95% CI
2.3.1LRP
Jaffe 4 119 4 119 58% 1.00(0.24, 4.10] I
Ramirez Backhaus 1 19 3 136  1.0% 2.46(0.24,24.96) e
Teber 5 55 4 55 55% 1.27[0.32,5.02] I R—
Yang 3 35 0 35 07% 7.65(0.3815375) R
Subtotal (95% Cl) 228 345 13.0%  1.58[0.68,3.67] -
Total events 13 "
Heterogeneity: Chi*=1.70, df= 3 (P = 0.64), F=0%
Test for overall effect: Z= 1.06 (P = 0.29)
2.3.2RARP
Gupta 3 26 9 132 39% 1.78(0.45,7.09] R E—
Hung 0 16 7 184 1.8% 072[0.04,1312) .
Zugor 1 80 0 80 07% 3.04[0.12,7569] R
Subtotal (95% Cl) 122 396  6.5%  1.62[0.53,4.97] —~
Total events 4 16
Heterogeneity: Chi*= 0.47, df= 2 (P=0.79), F= 0%
Test for overall effect: Z= 0.85 (P = 0.40)
2330P
Fragkoulis 4 35 3 35 4.0% 1.38(0.28, 6.66] S e
Subtotal (95% Cl) 35 35 4.0% 1.38[0.28, 6.66] e R—
Total events 4 3
Heterogeneity: Not applicable
Test for overall effect: Z= 0.40 (P = 0.69)
2.3.4 Mixed procedure of OP and RARP
Pompe 38 470 111 1410 76.5% 1.03[0.70,1.51]
Subtotal (95% CI) 470 1410 76.5%  1.03[0.70, 1.51]
Total events 38 1
Heterogeneity: Not applicable
Test for overall effect Z=0.15 (P = 0.88)
Total (95% CI) 855 2186 100.0%  1.15[0.83, 1.59]
Total events 59 141
ity Chif= = = R= 5 + T + i
Heterogeneity: Chi*= 3.22, df= 8 (P = 0.92); F= 0% 0.01 01 1 ° 100

Test for overall effect Z= 0.86 (P = 0.39)

1
Testfor subaroun differences: Chi=1.28. df= 3 (P = 0.73). F= 0% TURP non-TURP

Figure 4 Forest plot for (A) operative time; (B) estimated blood loss; (C) blood transfusion rates.
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A TURP non-TURP 0Odds Ratio

Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random,95% Cl M-H, Random, 95% CI
24.1LRP
Jaffe 64 119 34 119 181% 2.91[1.70, 4.98] —_
Menard 9 46 56 594 14.0% 2.34[1.07,5.09] —
Teher 5 55 6 55 8.3% 0.82[0.23, 2.85) I R
Yang 13 35 4 35 83% 4.58(1.32,15.93] -
Subtotal (95% Cl) 255 803 48.7% 2.44[1.45,4.09] >
Total events 91 100
Heterogeneity: Tau?= 0.09; Chi*= 4.31, df = 3 (P = 0.23); F= 30%
Test for overall effect: Z= 3.38 (P = 0.0007)
2.4.2 RARP
Hung 4 16 20 184 85% 2.73[0.80,9.29) T
Zugor 24 80 10 80 13.4% 3.00[1.33,6.79] -
Subtotal (95% CI) 96 264 21.9% 2.92[1.48,5.75] -
Total events 28 30
Heterogeneity: Tau®= 0.00; Chi*= 0.02, df=1 (P = 0.90); F=0%
Test for overall effect: Z=3.09 (P = 0.002)
2430P
Fragkoulis 5 35 5 35 76% 1.00(0.26, 3.81) — 1
Subtotal (95% Cl) 35 35 7.6% 1.00 [0.26, 3.81] e
Total events 5 5
Heterogeneity: Not applicable
Test for overall effect: Z=0.00 (P = 1.00)
2.4.4 Mixed procedure of OP and RARP
Pompe 58 470 155 1410 21.8% 1.14[0.83,1.57] ™
Subtotal (95% CI) 470 1410 21.8% 1.14[0.83, 1.57] >
Total events 58 155
Heterogeneity: Not applicable
Test for overall effect: Z= 0.80 (P = 0.43)
Total (95% CI) 856 2512 100.0% 1.98[1.27, 3.08] <>
Total events 182 290
Heterogeneity: Tau®= 0.21; Chi*=17.17, df= 7 (P = 0.02); F= 59% 0 o1 0=1 1’0 100=
Test for overall effect: Z= 3.03 (P = 0.002) : : TURP non-TURP
Test for subaroun differences: Chi*=10.18. df= 3 (P = 0.02). F=70.5%

B TURP non-TURP Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed.95% Cl IV, Fixed. 95% CI
25.1LRP
Jaffe 6.5 3 119 5290 23 119 57.3% 1.21(0.53,1.89]

Menard 87 441 46 67 28 594 182% 2.00[0.79,3.21) r

Subtotal (95% CI) 165 713 75.5% 1.40[0.81, 1.99]

Heterogeneity: Chi*= 1.25, df= 1 (P = 0.26); F= 20%

Test for overall effect: Z= 4.64 (P < 0.00001)

2.5.2 RARP

Hung 419 2.01 16 377 226 184 245% 042062 1.46)

Subtotal (95% CI) 16 184 24.5% 0.42[-0.62, 1.46]

Heterogeneity: Not applicable

Test for overall effect: Z=0.79 (P = 0.43)

Total (95% Cl) 181 897 100.0% 1.16 [0.65, 1.67]

Heterogeneity: Chi*= 3.84, df= 2 (P = 0.15); F= 48% b t + {
Test for overall effect: Z= 4.42 (P < 0.00001) -100 -50 TURP non_TUR:O 100
Test for subaroun differences: Chi*=2.59.df=1 (P=011). F=61.3%

C TURP non-TURP Mean Difference Mean Difference
Study or Subgroup _Mean __SD_Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% CI
2.6.1LRP
Menard 87 84 46 58 566 594 0.0% 290(0.43,537) [

Pastore 8.66 3.04 25 755 1.94 25 01% 1.11[0.30,252] [
Teber 7 1586 55 71189 55 0.0% 000519519 T
Subtotal (95% CI) 126 674 0.1% 1.47[0.28, 2.66]

Heterogeneity: Chi*= 1.85, df= 2 (P = 0.40); F= 0%

Test for overall effect: Z= 2.41 (P=0.02)

2.6.2 RARP

Hung 931 282 16 9 257 184 01% 0.31[1.12,1.74)

Zugor 6.8 156 80 52 074 80 0.0% 1.60[1.82502 I~
Subtotal (95% CI) 96 264 0.1% 0.50[-0.82, 1.82]

Heterogeneity: Chi*= 0.46, df=1 (P = 0.50);, F= 0%

Test for overall effect: Z= 0.75 (P = 0.46)

2.6.3 Mixed procedure of OP and RARP

Pompe 124 04 470 118 03 1410 998% 0.60(0.56, 0.64] -
Subtotal (95% CI) 470 1410 99.8% 0.60 [0.56, 0.64]

Heterogeneity: Not applicable

Test for overall effect: Z= 29.84 (P < 0.00001)

Total (95% Cl) 692 2348 100.0% 0.60 [0.56, 0.64]

Heterogeneity: Chi*= 4.37, df= 5 (P = 0.50); F= 0% k 00 " 5:0 5=0 100:

Testfor overall effect: Z= 29.91 (P < 0.00001)
Test for subaroun differences: Chi*= 2.06. df= 2 (P = 0.36). F= 2.8%

Figure 5 Forest plot for (A) complication rates; (B) hospital stay; (C) duration of catheter.
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A TURP non-TURP Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI
3.1.1LRP

Jaffe 35 119 33 119 120% 1.09[0.62,1.91]
Menard 7 46 249 594  9.0% 0.25(0.11,0.57]
Pastore 17 25 19 25 56% 0.67[0.19,2.33]
Ramirez Backhaus 4 19 31 136 6.0% 0.90[0.28, 2.92]
Teber 13 55 14 55 8.5% 0.91 [0.38, 2.16)
Yang 10 35 5 35 59% 2.40[0.72,7.95]
Subtotal (95% CI) 299 964 47.1% 0.81[0.45, 1.48]
Total events 86 351

Heterogeneity: Tau*= 0.32; Chi*=12.49, df= 5 (P = 0.03), F= 60%
Test for overall effect: Z= 0.68 (P = 0.49)

3.1.2RARP

Gupta 3 26 33 132 55% 0.39(0.11,1.39]
Hampton 13 5 15 102 89% 1.98[0.86, 4.57)
Hung 12 186 110 184  6.1% 2.02[0.63, 6.50)
Zugor 24 80 10 80 9.1% 3.00(1.33,6.79)
Subtotal (95% CI) 173 498  29.4% 1.62[0.75, 3.52]
Total events 52 168

Heterogeneity: Tau®= 0.36; Chi*= 7.24, df= 3 (P = 0.06); F= 59%
Test for overall effect: Z=1.22 (P=0.22)

3.1.30P

Fragkoulis 12 35 11 35 74% 1.14[0.42,3.09]
Subtotal (95% CI) 35 35  74% 1.14[0.42, 3.09]
Total events 12 1"

Heterogeneity: Not applicable
Test for overall effect: Z= 0.25 (P = 0.80)

3.1.4 Mixed procedure of OP and RARP

Pompe 184 470 556 1410 16.1% 0.99[0.80,1.22]
Subtotal (95% CI) 470 1410  16.1% 0.99 [0.80, 1.22]
Total events 184 556

Heterogeneity: Not applicahle
Test for overall effect: Z=0.11 (P=0.91)

Total (95% Cl) 977 2907 100.0%

Total events 334 1086

1.06 [0.74, 1.52]

JRE——

Li et al. RP after previous TURP

Odds Ratio
M-H, Random, 95% CI

PR

—_—

>

—_—

-

|
|

2

-y
g

L 4

Heterogeneity: Tau®= 0.20; Chi*= 26.76, df= 11 (P = 0.005), F= 59% :
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Test for overall effect: Z=0.32 (P=0.75) 0.0
Test for subaroun differences: Chi*= 2.04. df= 3 (P = 0.56). F=0%

B TURP non-TURP Odds Ratio

Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI
3.21LRP

Menard 18 46 342 594 161% 0.47 [0.26, 0.88]
Ramirez Backhaus 9 19 37 136 9.8% 2.41[0.91,6.39]
Yang 8 35 12 35 88% 0.57 [0.20, 1.63]
Subtotal (95% CI) 100 765 34.8% 0.83[0.31, 2.26]
Total events 35 391

Heterogeneity: Tau®= 0.57; Chi*=7.85, df=2 (P = 0.02); F=75%

Test for overall effect Z=0.36 (P=0.72)

3.2.2 RARP

Hampton 28 51 55 102 14.8% 1.04[0.53, 2.04]
Zugor 30 80 23 80 151% 1.49(0.77,2.88]
Subtotal (95% CI) 131 182 29.9% 1.25[0.78, 2.00]
Total events 58 78

Heterogeneity: Tau*= 0.00; Chi*= 0.55, df=1 (P = 0.46); F= 0%

Test for overall effect: Z=0.92 (P = 0.36)

3.230pP

Fragkoulis 16 35 20 35 10.2% 0.63[0.25,1.62]
Subtotal (95% CI) 35 35 10.2% 0.63[0.25, 1.62]
Total events 16 20

Heterogeneity: Not applicable

Test for overall effect: Z= 0.95 (P = 0.34)

3.2.4 Mixed procedure of OP and RARP

Pompe 113 470 291 1410 251% 1.22[0.95, 1.56)
Subtotal (95% CI) 470 1410  25.1% 1.22[0.95, 1.56]
Total events 13 291

Heterogeneity: Not applicable

Test for overall effect Z=1.55(P=0.12)

Total (95% Cl) 736 2392 100.0% 0.98 [0.67, 1.44]
Total events 222 780

Heterogeneity: Tau®= 0.13; Chi*=13.99, df=6 (P=0.03); F=57% :0401

Test for overall effect: Z=0.08 (P = 0.93)
Test for subaroun differences: Chi*=2.25. df=3 (P=0.52). F= 0%

Figure 6 Forest plot for (A) pathologic stage > T3; (B) pathologic Gleason score =7.
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A TURP non-TURP 0Odds Ratio 0Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed. 95% CI
3.3.1LRP
Menard 4 46 84 594 12.7% 0.58 [0.20, 1.65] .
Ramirez Backhaus 1 19 12 136 3.2% 0.57 [0.07, 4.68] —
Yang 13 35 9 3B 65% 1.71[0.61,4.74) -
Subtotal (95% CI) 100 765 224%  0.91[0.47,1.74] -
Total events 18 105
Heterogeneity: Chi*= 2.36, df= 2 (P =0.31), F=15%

Test for overall effect: Z=0.30 (P=0.77)

3.3.2RARP

Hampton 5 51 16 102 11.1%  058(0.20,1.70] — =
Hung 0 16 31 184  59% 015[0.01,253 41—
Zugor g 80 1 80 1.0% 8.78[1.07,71.91]

Subtotal (95% CI) 147 366 18.1%  0.91[0.44, 1.87] -
Total events 13 48

Heterogeneity: Chi*= 6.70, df= 2 (P = 0.04), F=70%

Test for overall effect: Z= 0.25 (P = 0.80)

33.30pP

Fragkoulis 2 35 5 35 54%  0.36[0.07,2.02) et
Subtotal (95% CI) 35 35 5.4%  0.36[0.07,2.02] —ea—
Total events 2 5

Heterogeneity: Not applicable

Testfor overall effect: Z=1.16 (P = 0.25)

3.3.4 Mixed procedure of OP and RARP

Pompe 38 470 102 1410 541%  1.13[0.77,1.66) t
Subtotal (95% CI) 470 1410 54.1%  1.13[0.77, 1.66]

Total events 38 102

Heterogeneity: Not applicable

Test for overall effect: Z= 0.61 (P = 0.54)

Total (95% CI) 752 2576 100.0%  1.00[0.74, 1.34] L 2
Total events 7 260

Heterogeneity: Chi*= 10.89, df= 7 (P = 0.14); = 36% p t t {
Test for overall effect: Z=0.02 (P = 0.99) L 0.1 TURP non-TURP1 : 100
Test for subaroun differences: Chi*=1.86. df= 3 (P = 0.60). F=0%

B TURP non-TURP 0dds Ratio 0Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
34.1LRP
Jaffe 26 119 15 119 55% 1.94 [0.97,3.88] —
Menard 12 46 168 594 8.4% 0.89[0.45,1.77] I
Pastore 6 25 3 25 1.1% 2.32[0.51,1054)] ]
Ramirez Backhaus 7 19 35 136 26%  1.68[0.61,4.61] -1
Teber 8 55 9 55 36% 0.87[0.31,249 Y
Yang 12 35 7 3/ 22% 2.09[0.71,6.16] ]
Subtotal (95% CI) 299 964 23.4%  1.40[0.98, 2.00] >
Total events Il 237
Heterogeneity: Chi*= 4.38, df=5 (P = 0.50), F= 0%

Test for overall effect: Z=1.84 (P = 0.07)

3.4.2RARP

Gupta 5 26 17 132 21%  1.61[0.54,4.84] e
Hampton 18 51 18 102 3.7% 2.55[1.18,5.48] I
Hung 7 16 74 184 31%  1.16[0.41,3.24] o
Su 15 49 554 2644 66%  1.66(0.90,3.08) Y
Zugor 6 80 4 80 1.7% 1.54[0.42,5.68] —
Subtotal (95% CI) 222 3142 17.3%  1.74[1.18,2.56] <&
Total events 51 667

Heterogeneity: Chi*=1.62, df= 4 (P=0.81), F=0%

Test for overall effect: Z= 2.82 (P = 0.005)

3430P

Fragkoulis 735 6 35 23%  1.21[0.36,4.04) —_—
Palisaar 12 62 g 62 31% 1.62[0.61, 4.29] -1
Paulson 11 33 26 106 3.9%  1.54(0.66,3.59) T-
Subtotal (95% CI) 130 203 9.2%  1.48[0.84,2.61] o
Total events 30 40

Heterogeneity: Chi*= 0.15, df= 2 (P = 0.93); F= 0%

Test for overall effect: Z=1.37 (P=0.17)

3.4.4 Mixed procedure of OP and RARP

Pompe 92 470 263 1410 50.0% 1.06 [0.81,1.38] L d
Subtotal (95% CI) 470 1410 50.0%  1.06[0.81, 1.38] L 2

Total events 92 263

Heterogeneity: Not applicable

Test for overall effect: Z= 0.44 (P = 0.66)

Total (95% CI) 1121 5719 100.0%  1.30[1.09, 1.55] *

Total events 244 1207

Heterogeneity: Chi*= 10.99, df= 14 (P = 0.69); F= 0% 0 o1 051 1=0 1003

Test for overall effect: Z= 2.90 (P = 0.004)

TURP non-TURP

Test for subaroun differences: Chi*= 4.84. df=3 (P=0.18). F=38.0%

Figure 7 Forest plot for (A) pathologic Gleason score >7; (B) positive surgical margin rates.
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Functional outcomes

Pooled data from seven studies assessed the complete
continence rates at 3 months for 2,625 patients, which
showed significantly lower continence rates in the TURP
group (OR =0.67; 95% CI, 0.56 to 0.81; P<0.001). A fixed-
effects model was applied (I’=0%; P=0.84, Figure 8A4).
Pooled data from five studies assessed the complete
continence rates at 6 months for 603 patients, which
indicated significantly lower rates in the TURP group (OR
=0.52; 95% CI, 0.31 to 0.88; P=0.01). A fixed-effects model
was applied (I’=0%; P=0.95, Figure §B). Eight studies,
including 3283 patients, evaluated the complete continence
rates at 12 months and the pooled data showed significantly
lower continence rates in the TURP group (OR =0.59;
95% CI, 0.46 to 0.74; P<0.001). A fixed-effects model was
applied (I’=0%; P=0.93, Figure 9A4). Seven studies, including
2,371 patients, evaluated the potency rates at 12 months
and the pooled data showed significantly lower rates in the
TURP group (OR =0.62; 95% CI, 0.51 to 0.77; P<0.001). A
fixed-effects model was applied (I’=0%; P=0.95, Figure 9B).

Subgroup analyses

TURP group as compared with the non-TURP group
in LRP

There were no changes in this subgroup as compared with the
original analysis, except for no significant differences being
found in the positive surgical margin rates (OR =1.40; 95%
CI, 0.98 to 2.00; P=0.07, Figure 7B), continence rates (OR
=0.61;95% CI, 0.33 to 1.13; P=0.12), and erectile function (OR
=0.65; 95% CI, 0.32 to 1.35; P=0.25) at 12 months (Figure 9).
Only one study reported on continence rates at 6 months, and
a subgroup analysis could not be conducted.

TURP group as compared with the non-TURP group
in RARP

When compared with the original analysis, no significant
differences in preoperative PSA levels (WMD: 4.41; 95%
CI, -6.01 to 14.83; P=0.41, Figure 2C), operative times
(WMD: 20.06 min; 95% CI, -23.96 to 64.08 min; P=0.37,
Figure 44), EBL (WMD: -26.28 mL; 95% CI, -96.99 to
44.43 mL; P=0.47, Figure 4B), duration of catheter (WMD:
0.50 days; 95% CI, -0.82 to 1.82; P=0.46, Figure 5C),
complete continence rates at 3 months (OR =0.56; 95% CI,
0.31 to 1.01; P=0.06, Figure 84), and complete continence
rates at 12 months (OR =0.53; 95% CI, 0.24 to 1.19;
P=0.12, Figure 94) were found. Only one study reported on
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prostate volumes, biopsy Gleason scores, and hospital stay,
and subgroup analyses could not be conducted.

TURP group as compared with the non-TURP group
in OP

Compared with the original analysis, no significant
differences in prostate volumes (WMD: -5.19 mL; 95%
CIL, -16.95 to 6.57 mL; P=0.39, Figure 2B), preoperative
PSA levels (WMD: -1.77; 95% CI, -5.64 to 2.10; P=0.37,
Figure 2C), operative times (WMD: 11.73 min; 95% CI,
-6.78 to 30.24 min; P=0.21, Figure 44), EBL (WMD:
46.59 mL; 95% CI, -3.37 to 96.56; P=0.07, Figure 4B),
positive surgical margin rates (OR =1.48; 95% CI, 0.84
to 2.61; P=0.17, Figure 7B), complete continence rates
at 12 months (OR =0.91; 95% CI, 0.40 to 2.09; P=0.83,
Figure 94), and potency rates at 12 months (OR =0.74;
95% CI, 0.31 to 1.79; P=0.50) were found between the
two groups (Figure 9B). Only one study reported on biopsy
Gleason scores, clinical stage > T3, blood transfusion rates,
complication rates, length of hospital stay, duration of
catheter use, and continence rates at 3 and 6 months, and
subgroup analyses could not be conducted.

Quality assessment and publication bias

The scores for the included studies are summarized in
Table 1. If the study received a score >7, it was considered to
be of high quality. Ten studies were evaluated as high quality.
We used a funnel plot to assess the risk of publication bias.
There was some asymmetry found (Figures S1-S4), indicating
a publication bias.

Discussion

"To the best of our knowledge, this systematic review and meta-
analysis investigated the outcomes of a RP with or without a
previous TURP for the first time. Pooled data showed that
RP after a previous TURP led to worse outcomes, including
perioperative, functional, and oncological outcomes. However,
subgroup analyses indicated that open RP after a previous
TURP could lead to better outcomes.

For the treatment management of patients with low
or intermediate risk localized prostate carcinoma, a RP
is believed to be a primary option (28). Whereas, for the
management of BPH, a TURP is normally regarded as
gold standard surgical treatment (6,29). As both BPH and
prostate carcinoma share age as a risk factor, there is a
4% incidence of prostate carcinoma occurring following a
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4.1.2 RARP
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Figure 8 Forest plot for (A) continence rates at 3 months; (B) continence rates at 6 months.

TURP within a 7-year’ follow-up (30). Furthermore, even
after careful evaluation of PSA levels and a digital rectal
examination (DRE), around 6.4% to 11.4% of patients who
undergo a TURP because of bladder outlet obstruction
could be diagnosed with an incidental prostate carcinoma
(31-33). Unfortunately, studies investigating RP with or

© Translational Andrology and Urology. All rights reserved.

without a previous TURP have achieved conflicting results.
Hampton et al. compared RPs in 51 patients with a previous
TURP and 102 patients without a previous TURP, and
concluded that patients who had received a previous TURP
had higher positive margin rates (7). However, Zugor
et al. performed a match-paired analysis with 160 patients
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A TURP non-TURP Odds Ratio 0Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M_.H, Fixed, 95% CI
4.3.1LRP
Teher 49 55 50 55 3.2%  0.82([0.23,2.89) —
Menard 34 4B 497 594 109%  0.55[0.28,1.11) ol
Subtotal (95% Cl) 101 649 14.1% 0.61[0.33, 1.13] B
Total events 83 547
Heterogeneity: Chi*=0.29, df=1 (P = 0.59); F= 0%

Testfor overall effect Z=1.57 (P=0.12)

4.3.2 RARP

Zugor 70 80 73 80 53%  0.67([0.24,1.86) I
Hung 15 16 180 184 1.1%  0.33(0.04,3.17) —
Gupta 11 14 78 85 28%  0.33(0.07,1.48) -1
Subtotal (95% Cl) 110 349 9.2%  0.53[0.24,1.19] -

Total events 96 33

Heterogeneity: Chi*= 0.76, df= 2 (P = 0.68); F= 0%

Test for overall effect. Z=1.54 (P=0.12)

4.3.30P

Palisaar 50 B2 51 62 5.8%  0.90(0.36,2.22) —
Fragkoulis 33 35 33 35 11%  1.00[0.13,7.53)

Subtotal (95% CI) 97 97  6.9%  0.91[0.40,2.09] g
Total events 83 84

Heterogeneity: Chi*=0.01, df=1 (P=0.92); F= 0%

Test for overall effect: Z=0.21 (P = 0.83)

4.3.4 Mixed procedure of OP and RARP

Pompe 380 470 1246 1410 698%  056(0.42,0.74] L 3
Subtotal (95% CI) 470 1410 69.8%  0.56[0.42,0.74] L 2

Total events 380 1246

Heterogeneity: Not applicable

Test for overall effect: Z= 4.09 (P < 0.0001)

Total (95% Cl) 778 2505 100.0%  0.59[0.46, 0.74] *

Total events 642 2208

Heterogeneity: Chi*= 2.44, df= 7 (P = 0.93); F= 0% b t t i
Test for overall effect: Z= 4.47 (P < 0.00001) 0.01 04 TURP non-TURP1 0 100
Test for subaroun differences: Chi*=1.33.df=3(P=0720.F=0%

B TURP non-TURP Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
4.4.1LRP
Menard 6 16 134 302 37% 0.75(0.27,212) -1
Teher 18 30 29 40  44%  0.57([0.21,1.56) 1
Subtotal (95% C1) 46 342 8.1%  0.65[0.32, 1.35] -
Total events 24 163
Heterogeneity: Chi*=0.14, df=1 {(P=0.71); F= 0%

Test for overall effect: Z=1.15 (P = 0.25)

4.4.2 RARP

Gupta 2 8 20 61 15%  0.68([0.13,3.69] —
Zugor 38 54 58 67 6.8%  0.37([0.15,092) e
Subtotal (95% CI) 62 128  8.3%  0.43[0.19,0.96] -

Total events 40 78

Heterogeneity: Chi*= 0.40, df=1 (P = 0.53); F= 0%

Test for overall effect: Z= 2.07 (P = 0.04)

4.430P

Fragkoulis 12 23 14 23 3.0% 0.70(0.22,2.26) —
Palisaar 19 25 20 25 21%  0.79(0.21,3.03] -
Subtotal (95% Cl) 48 48  5.1%  0.74[0.31,1.79] N
Total events 31 34

Heterogeneity: Chi*=0.02, df=1 (P =0.89); F= 0%

Test for overall effect: Z= 0.67 (P = 0.50)

4.4.4 Mixed procedure of OP and RARP

Pompe 125 420 511 1277 78.5%  0.64[0.50,0.81) | |
Subtotal (95% CI) 420 1277 78.5%  0.64[0.50,0.81] *

Total events 125 511

Heterogeneity: Not applicable

Test for overall effect: Z= 3.75 (P = 0.0002)

Total (95% Cl) 576 1795 100.0%  0.62[0.51,0.77] *

Total events 220 786

Heterogeneity: Chi*= 1.63, df = 6 (P = 0.95); F= 0% =u.01 0?1 110 3 001

Test for overall effect: Z= 4.38 (P < 0.0001)

TURP non-TURP

Test for subaroun differences: Chi*=1.03.df=3 P =079 F=0%

Figure 9 Forest plot for (A) continence rates at 12 months; (B) potency rates at 12 months.
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and concluded that RP could be safely conducted after a
previous TURP with the same functional and oncological
outcomes (8). Additionally, Do er 4/. conducted RPs on
100 patients who had undergone a previous TURP, which
led to promising and comparable perioperative, functional,
and oncological outcomes (9).

This meta-analysis of 15 retrospective studies, including
6,840 patients, which compared a RP with or without
a previous TURP, showed that a RP after a TURP
compromised perioperative outcomes, had longer operative
times, more blood loss, higher complication rates, longer
hospital stays, and a longer duration of catheter use.
Furthermore, it compromised oncological outcomes,
resulting in higher positive surgical margin rates, along with
functional outcomes, including lower complete continence
rates after 3, 6, and 12 months of follow-up and lower erectile
function after 12 months of follow-up. While subgroup
analyses indicated that an open RP could eliminate these
differences and achieve nearly uncompromised results.

There are concerns that previous TURP could change
the prostate anatomy and make a RP more challenging (11)
and cause difficulties mainly concentrated on resecting the
posterior bladder neck and dissecting the posterior plane of
the prostate (14). A possible explanation for the compromised
results is that the infection of the prostate along with the
capsular perforation and extravasation of irrigation fluid
during a TURP could cause periprostatic inflammation and
fibrosis (34,35). Additionally, after the removal of prostatic
tissue, the prostatovesicular junction becomes floppy, which
results in identification difficulties (12). Moreover, most of
the patients underwent a previous TURP because of bladder
outlet obstruction, which could thicken the bladder wall
and make it difficult for urethrovesical anastomosis (17).
Furthermore, for functional outcomes, identifying and
preserving adequate residual urethral length are difficult as
a result of the surrounding fibrosis, which may influence
urethrovesical anastomosis and long-term continence. In
addition, TURP can cause the internal sphincter mechanism
to become deficient (17). Moreover, it is difficult to
identify and preserve the neurovascular bundle because of
periprostatic adhesions caused by periprostatic inflammation
and fibrosis (11). However, subgroup analyses showed that
an open RP could be safely and effectively performed after
a previous TURP. One possible explanation is that OP can
separate periprostatic inflammation and fibrosis subtly, and
lead to better results.

Recently, Veccia er al. conducted a meta-analysis of LRP
and RARP after previous bladder outlet surgery (BOS),
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and concluded that a minimally invasive RP after BOS
led to worse outcomes (36). The authors recommended
RARP for these patients. However, both their results and
the results of this meta-analysis found no better outcomes
in the RARP group. Also, they missed the study reported
by Teber et al. (16). Another difference is that we only
included RP after TURP. However, they included RP
after TURP along with other BOS techniques, and as the
authors stated, this was one of their limitations. There are
also some studies which evaluated the outcomes of RP after
other BOS techniques and led to conflicting results. For
example, Eden er 4/. included 600 patients, 42 of which
had undergone a previous BOS. The authors reported
that previous prostate surgery resulted in similar operative
times, blood loss, oncological outcomes, and functional
outcomes (37). Suardi et al. evaluated the feasibility and
safety of radical retropubic prostatectomy after holmium
laser enucleation of the prostate (HoLEP) and concluded
that a RP was feasible after a previous HoLEP (38). Martin
et al. reviewed 510 patients, of which 24 patients had
undergone previous treatment of the prostate, including
transurethral microwave therapy, transurethral resection
or incision of the prostate, photoselective vaporization,
transurethral needle ablation, external beam radiotherapy,
simple prostatectomy, open bladder neck reconstruction
and brachytherapy. The authors concluded that a prostatic
treatment history had no effect on perioperative outcomes
during RARP (39). The reason for the contradictory results
may be that different technologies have led to different
changes in the prostate, periprostate, and bladder neck.

There are some limitations to this meta-analysis.
Firstly, all the articles included were retrospective, and the
number of patients was relatively small. As such, it cannot
avoid selection and recall bias. Furthermore, Funnel plots
indicated that there was a publication bias. Secondly, as a
RP is a long learning curve surgery and the studies included
were from all over the world, different surgeons and
different centrals may have affected the outcomes. Thirdly,
we could not include the time lapsed from TURP to RP
within the meta-analysis, and obviously, different times
could have influenced the outcomes. Finally, there was
limited information on the oncological outcomes, and long-
term follow-up of the patient’s biochemical recurrence and
overall survival are needed.

Conclusions

This meta-analysis suggests that RP after a previous TURP
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leads to worse perioperative, oncological, and functional
outcomes. For these patients, an open procedure should
instead be recommended. Due to the low number of studies
and the known bias, further large-scale studies are needed
to support this result.
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Figure S1 Funnel plots for (A) age; (B) prostate volume; (C) preoperative PSA; (D) BMI; (E) biopsy Gleason score; (F) clinical stage > T3.

BMI, body mass index.
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Figure S2 Funnel plots for (A) operative time; (B) estimated blood loss; (C) blood transfusion rates; (D) complication rates; (E) hospital stay;
(F) duration of catheter.
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Figure S3 Funnel plots for (A) pathologic stage

surgical margin rates.
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> T3; (B) pathologic Gleason score =7; (C) pathologic Gleason score >7; (D) positive
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Figure S4 Funnel plots for (A) continence rates at 3 months; (B) continence rates at 6 months; (C) continence rates at 12 months; (D)

potency rates at 12 months.



