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Abstract

Background

One of the most complex surgeries including radical cystectomy (RC) has a high rate of mor-
bidity. The standard approach for the muscle-invasive bladder is conventional transperito-
neal radical cystectomy. However, the procedure is associated with significant morbidities
like ileus, urinary leak, bleeding, and infection. The aim of this study is to compare the trans-
peritoneal RC approach with the extraperitoneal RC approach in the treatment of bladder
cancer patients. The outcomes of this study are Operative time, Estimated Blood Loss, Hos-
pital Stay, Post-Operative lleus, Infection, and Major Complication (Clavien-Dindo Grade
3-5).

Methods

PubMed, Cochrane Library, and Science Direct were systematically searched for different
publications related to the meta-analysis. Keywords used for searching were Radical
Cystectomy AND Extraperitoneal AND Transperitoneal up until 315 August 2022. The stud-
ies were screened for our eligibility criteria. Demographic parameters, perioperative vari-
ables, and postoperative complications were recorded and analyzed. The Newcastle-
Ottawa Scale was used to evaluate the risk of bias in each study. The Review Manager
(RevMan) software version 5.4.1 was used for statistical analysis.

Results

Eight studies (3 laparoscopic and 5 open methods) involving 1207 subjects (588 patients
using the extraperitoneal approach and 619 using the transperitoneal approach) were
included. The incidence of postoperative ileus is significantly lower after the extraperitoneal
approach compared to the transperitoneal approach (p < 0.00001). The two techniques did
not differ in operative time, estimated blood loss, duration of hospital stay, total infection,
and major complication events.

PLOS ONE | https://doi.org/10.1371/journal.pone.0294809 November 30, 2023

1/10


https://orcid.org/0000-0002-2186-4049
https://orcid.org/0000-0002-0382-9522
https://doi.org/10.1371/journal.pone.0294809
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0294809&domain=pdf&date_stamp=2023-11-30
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0294809&domain=pdf&date_stamp=2023-11-30
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0294809&domain=pdf&date_stamp=2023-11-30
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0294809&domain=pdf&date_stamp=2023-11-30
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0294809&domain=pdf&date_stamp=2023-11-30
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0294809&domain=pdf&date_stamp=2023-11-30
https://doi.org/10.1371/journal.pone.0294809
https://doi.org/10.1371/journal.pone.0294809
https://doi.org/10.1371/journal.pone.0294809
http://creativecommons.org/licenses/by/4.0/

PLOS ONE

Transperitoneal vs extraperitoneal radical cystectomy

Funding: The author(s) received no specific
funding for this work.

Competing interests: The authors have declared
that no competing interests exist.

Conclusion

This meta-analysis shows that extraperitoneal radical cystectomy benefits in terms of
reduced postoperative ileus.

Introduction

Bladder cancer is a carcinoma of the urothelial cells with an especially high incidence in male
and elderly populations [1]. For decades, radical cystectomy (RC) with urinary diversion has
been the standard treatment for non-metastatic muscle-invasive and high-risk non-muscle-
invasive bladder cancer [2].

The transperitoneal approach is currently the most commonly used method, which involves
transperitoneal antegrade mobilization of the bladder with blunt dissection [3]. Despite its
popularity, this route has high complication rates (40-44%) [4]. The most common complica-
tion categories are gastrointestinal (29%), infectious (25%), and wound-related (15%), respec-
tively. Ileus is the most common type of gastrointestinal complication (GC) [5].

A possible reason for this high rate is the contact of intestinal serosa with the de-peritonea-
lised pelvic wall. This induces an inflammatory reaction that alongside postoperative adhesion
bands, reduces bowel peristalsis, causes ileus, obstruction, distention, and increases pain [6].
Increased exposure of the intestines to the atmosphere and upward packing of bowel loops for
clearing the operative field during the surgery contribute to the side effects. Hence, keeping
the peritoneal continuity in this surgery has been reported as an important milestone in reduc-
ing postoperative complications [7].

In order to achieve peritoneal continuity, an ascending extraperitoneal technique with
extra peritonealisation of the ileal-bladder has been developed in 1991. Since then, several
studies have implied that extraperitoneal technique reduced ileus, re-operation rates, wound
problems, ease of management of urinary leaks, and improved continence rates in neobladder
patients [8]. However, there are concerns about the radicalness of this technique [6]. This
study compares the perioperative parameters and also complications of the transperitoneal RC
approach with the extraperitoneal RC approach in the treatment of bladder cancer patients.

Methods
Search strategy

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist
was used to perform this systematic review. The protocol is registered in the PROSPERO data-
base (CRD42022360997). We conducted a comprehensive systematic review in three online
databases (PubMed, Cochrane Library, and Science Direct) up until 31% August 2022. Radical
Cystectomy AND Extraperitoneal AND Transperitoneal were used as main keywords, with
several combinations and elaborations (S1 Table). Furthermore, we also reviewed the reference
lists among several chosen articles and records from other search engines to identify additional
relevant publications.

Eligibility criteria
We included studies that provide information about the comparison of transperitoneal and

extraperitoneal radical cystectomy. Inclusion of the paper included articles in English, full-text
available, and published in the last 15 years. Exclusion criteria included review articles written
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in languages other than English, conference abstracts, nonhuman research, and studies not
evaluate the outcome measures. Any ambiguity or discrepancies were resolved by discussion
among authors. The PRISMA flow diagram was used to guide the study selection process, and
the authors approved the final list of selected papers to be included in this systematic review.

Data extraction and outcome

Three independent reviewers conducted the study selection and inclusion process in two
rounds (K. L, M. A. R. §, and A. A). Other reviewers (H. M, D. H. S, and N. P) were brought in
to settle any disagreements and discrepancies. The key outcome measure was the choice of
radical cystectomy approach, demographic parameters, perioperative variables, and postopera-
tive complications. The Newcastle-Ottawa Scale was used to evaluate the risk of bias in each
study. The risk of bias was evaluated for three variables: selection, comparability, and research
outcome. Studies are considered to have a minimal risk of bias when they have a score of 7 or
higher.

Statistical analysis

Cochrane Collaboration Review Manager (RevMan version 5.4) was used to conduct the
meta-analysis on the studies that included relevant outcome data. The type of meta-analysis
model that we used was The Cochran-Mantel-Haenszel Method. The outcomes this study
examined and assessed were operative time, estimated blood loss, length of hospital stay, ileus
following surgery, overall infection event, and major complications. For operating time, esti-
mated blood loss, duration of hospital stays, the standardized mean between-group difference,
and respective 95% confidence intervals (CI) for each outcome were used to summarize the
effects of the intervention for these continuous data. The latter outcomes, such as post-opera-
tive ileus, overall infection event, and major complication, were pooled, and the relative risk
(RR) and their associated 95% CI were used to determine the value of these dichotomous data.
P values less than 0.05 were regarded in every instance as statistically significant. I was deter-
mined using RevMan version 5.4 in order to look into statistical heterogeneity. A percentage
of more than 50% could be regarded as significant heterogeneity, so a random effects model
was employed to estimate pooled effects; otherwise, a fixed effects model was used.

Results

Databases searching identified a total of 250 articles (S1 Fig), and they were screened based on
the inclusion and exclusion criteria included in the study selection. Of these, 24 articles passed
the screening process and resulted in 18 articles for full-text assessment. Eight articles did not
evaluate the outcome of interest, and we have to rule one article out due to combined interven-
tion, using laparoscopic for the transperitoneal method and open for the extraperitoneal
method (mix). Hence, we found eight appropriate studies included in this review (S2 Table).

Eight studies were successfully studied with a total sample of 1207 subjects (588 patients
using the extraperitoneal approach and 619 using the transperitoneal approach). We extracted
mean, standard deviation, and range values in order to obtain the standardized mean differ-
ence and risk ratio, 95% CI, and p-value for the overall effect. There are six parameters that we
compared; operative time, estimated blood loss, hospital stay, total infection, postoperative
ileus, and major complication as shown in S2 Fig, respectively.

There were eight retrospective studies included in this meta-analysis which were published
between 2010 and 2022. Three of eight studies are using the laparoscopic approach and five
are using the open/classic method. All of the patients in this study underwent radical cystect-
omy with various types of urinary diversions. In this study, the staging of patients with bladder
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Extra Trans Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl _Year IV, Random, 95% CI
2.1.1 Open
Jentzmik 2010 3774 6375 48 4054 675 47 123% -0.42[-0.83,-0.02] 2010
Kulkarni 2018 28494 8875 180 3106 825 158 136% -0.30[-0.51,-0.08] 2018 -
Ozkaptan 2020 240 7375 80 230 60 120 13.2% 015[-0.13,0.43] 2020 T
Sajjad 2021 3402 696 53 432 804 47 121% -1.22[-1.65,-0.79] 2021 ——
Soleimani 2021 2628 372 81 2982 378 99 13.0% -0.94 [-1.25,-0.63] 2021 —e
Subtotal (95% CI) 442 471 64.2% -0.53 [-0.98, -0.08] iR

Heterogeneity: Tau®= 0.23; Chi*= 40.93, df= 4 (P < 0.00001); F=90%
Test for overall effect Z= 2.33 (P=0.02)

2.1.2 Laparoscopic

Feng 2016 1799 383 19 1656 40 21 104% 0.36-0.27,0.98] 2016 s
Mirzagleb 2021 1421 13 79 1275 6375 62 128% 0.34[0.00,067] 2021 T
Zhang 2022 2865 345 48 2721 355 65 125% 0.41[0.03,0.78] 2022 —
Subtotal (95% CI) 146 148 35.8% 0.37[0.13, 0.60] -

Heterogeneity: Tau®= 0.00; Chi*= 0.08, df= 2 (P = 0.96), F= 0%
Test for overall effect: Z=3.08 (P = 0.002)

Total (95% CI) 588 619 100.0% -0.21-0.60, 0.18] e
Heterogeneity: Tau®= 0.28; Chi*= 74.03, df=7 (P < 0.00001); F=91% 41 -U:S 0§5 1%
Testfor overall effect Z=1.06 (P = 0.29) Shorterinthe extra Shorter in the trans
Test for subgroup differences: Chi*=12.19, df=1 (P = 0.0005), F= 91.8%

Fig 1. Operative time (minutes) in extraperitoneal vs transperitoneal approach.

https://doi.org/10.1371/journal.pone.0294809.9001

cancer was quite varied. The follow-up time for each study was also different, ranging from 1
to 70 months overall.

In this meta-analysis of eight studies (n = 1207), Fig 1 shows no significant difference
related to operating time between both approaches (SMD = — 0.21, 95% CI: — 0.60 to 0.18, I* =
91%, z = 01.06, p = 0.29). However, based on the sub-group analysis, operating time favors the
extraperitoneal approach for the open-method surgery and is shorter in the transperitoneal
approach if it is done laparoscopically.

In Fig 2, among nine studies included (n = 1207), the pooled analysis of estimated blood
loss parameters showed that no significant difference was found between both groups (SMD =
~0.26, 95% CI: —0.69 to 0.17, I = 92%, z = 1.18, p = 0.24). In seven selected studies, (n = 1112),
there was heterogeneity among the results (I* = 96%), therefore the random effect model was
used for analysis. The results (Fig 3) showed that pooled analysis of hospital stay duration is
not statistically significant (SMD = —0.58, 95% CI: —1.22 to 0.06, 1> =96%, z=1.79, p =0.07).

In the pooled analysis of total infection after the procedure, seven studies (n = 1066) are
included. According to the results (I* = 48%), heterogeneity is acceptable, and therefore the
fixed effect model was used for analysis. The results showed that there is no statistically signifi-
cant difference in total infection events between the two approaches (RR = 0.76, 95% CI: 0.57
to 1.00, I* = 48%, z = 1.96, p = 0.05) as shown in Fig 4. Another parameter tested for this meta-

Extra Trans Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random, 95% Cl _Year IV, Random, 95% CI
3.1.1 Open
Jentzmik 2010 363 458 48 412 679 47 123% -0.84 [-1.26,-0.42] 2010 -
Kulkarni 2018 343 647 180 375 73 158 13.4% -0.46 [-0.68,-0.25] 2018 =
Ozkaptan 2020 700 737 80 650 60 120 13.0% 0.76 [0.46, 1.05] 2020 e
Sajjad 2021 1,130 480 53 1,680 445 47 12.2% -1.18[1.60,-0.75] 2021 —
Soleimani 2021 1,310 512 81 1,630 483 99 13.0% -0.64 [-0.94,-0.34] 2021 .
Subtotal (95% CI) 442 471 63.9% -0.46 [-1.09, 0.16] <

Heterogeneity: Tau®= 0.48; Chi*= 79.31, df= 4 (P < 0.00001); F= 95%
Test for overall effect Z=1.46 (P=0.15)

3.1.2 Laparoscopic

Feng 2016 280 1111 19 2719 105 21 108% 0.07 [-0.55,0.69] 2016 = -
Mirzagleb 2021 374 6475 79 320 730 62 12.8% 0.08[-0.25,0.41] 2021 T
Zhang 2022 4052 1733 48 383 180 65 126% 0.12[-0.25,0.50] 2022 S
Subtotal (95% CI) 146 148 36.1% 0.10[-0.14,0.33] L 2

Heterogeneity: Tau®= 0.00; Chi*= 0.04, df=2 (P =0.98), F= 0%
Test for overall effect: Z=0.81 (P=0.42)

Total (95% CI) 588 619 100.0%  -0.26[-0.69,0.17] s

Heterogeneity: Tau®= 0.35; Chi*= 90.09, df= 7 (P < 0.00001); F=92% _:4 »52 ] % é
Testfor overall effect Z=1.18 (P = 0.24) Lower in the extra Lower in the trans
Test for subaroup differences: Chi*=2.71.df=1 (P=010). F=63.1%

Fig 2. Estimated blood loss (mL) in extraperitoneal vs transperitoneal approach.

https://doi.org/10.1371/journal.pone.0294809.g002
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Extra Trans Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year v, 95% CI
4.1.1 Open
Kulkarni 2018 7 2 180 6 125 158 14.8% 0.59[0.37,0.81] 2018 -
Ozkaptan 2020 9 7 80 10 925 120 147% -0.12[-0.40,0.16] 2020 -
Sajjad 2021 606 28 53 117 417 47 140% -1.59 [-2.05,-1.14] 2021 ==
Soleimani 2021 8.72 4.02 81 1011 578 99 146% -0.27 [-0.57,0.02] 2021 =1
Subtotal (95% Cl) 304 424 58.2% -0.33[-1.09, 0.43] -

Heterogeneity: Tau®= 0.57; Chi*= 79.64, df= 3 (P < 0.00001); F= 96%
Test for overall effect: Z= 0.85 (P = 0.40)

4.1.2 Laparoscopic

Feng 2016 82 16 19 95 31 21 132% -0.511.14,012] 2016 -
Mirzagleb 2021 7 2 79 12 375 62 143% -1.71[210,-1.32] 2021 =

Zhang 2022 127 2 48 14 27 65 143% -0.53[-0.91,-0.15] 2022 =
Subtotal (95% CI) 146 148 41.8% -0.93[-1.78, -0.09] -

Heterogeneity: Tau*= 0.50; Chi*= 21.07, df= 2 (P < 0.0001); F=91%
Test for overall effect: Z=2.16 (P = 0.03)

Total (95% CI) 540 572 100.0% -0.58 [-1.22, 0.06] <&
Heterogeneity: Tau= 0.70; Chi*= 148.60, df = 6 (P < 0.00001); F= 96% 4 2 5 2 1
Test for overall effect: Z=1.79 (P = 0.07) Shorterin extra Shorter in trans

Test for subaroup differences: Chi*=1.08, df=1 (P = 0.30), F=7.6%
Fig 3. Hospital stays (days) in extraperitoneal vs transperitoneal approach.

https://doi.org/10.1371/journal.pone.0294809.9003

analysis was shown in Fig 5, including seven (n = 1066), has found that the extraperitoneal
cystectomy approach significantly reduced post-operative ileus occurrence compared to the
transperitoneal approach (RR = 0.47, 95% CI: 0.37 to 0.59, I = 44%, z = 6.19, p <0.00001).

The last outcome parameter included in this meta-analysis is related to major complications
after the radical cystectomy according to Clavien-Dindo grade 3-5, which includes five studies
(n = 688). According to Fig 6, no statistically significant differences were noted in major com-
plications after surgery between both groups (RR = 0.78, 95% CI: 0.59 to 1.03, I* = 0%,
z=1.72, p = 0.09). However, when we assessed publication bias using a funnel plot, we
obtained asymmetrical results. This may be due to the minimal sample size (S3 Fig).

Discussion

This study is a systematic review of quantitative data analysis. All eligible retrospective studies
were published between 2010 and 2022. To our knowledge, this is the first systematic review
and meta-analysis study that compares extraperitoneal and transperitoneal radical cystectomy

Extra Trans Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
5.1.1 Open
Jentzmik 2010 8 48 10 47 11.4% 0.78[0.34,1.81) —
Kulkarni 2018 3 180 12 158 145%  0.66[0.28,1.52] —
Ozkaptan 2020 30 80 38 120 344%  1.18[0.80,1.74] -
Sajjad 2021 1 81 4 99 41%  0.31[0.03,2.68] —
Soleimani 2021 6 53 19 47 228%  0.28[0.12,0.64] —
Subtotal (95% CI) 442 471 87.2% 0.77 [0.57, 1.03] L 2
Total events 54 83

Heterogeneity: Chi*=11.35, df=4 (P = 0.02); F=65%
Test for overall effect: Z=1.77 (P = 0.08)

5.1.2 Laparoscopic

Feng 2016 2 19 3 21 32%  0.74[0.14,3.99) —_— T

Zhang 2022 5 48 10 65 9.6%  0.68[0.25,1.85) —r—

Subtotal (95% CI) 67 86 12.8% 0.69 [0.29, 1.64] o

Total events 7 13

Heterogeneity: Chi*=0.01, df=1 (P=0.93); F=0%

Test for overall effect: Z=0.84 (P = 0.40)

Total (95% ClI) 509 557 100.0% 0.76 [0.57, 1.00] R

Total events 61 96

Heterogeneity: Chi*= 11.51, df= 6 (P = 0.07); F= 48% 50 o1 051 110 1005
Test for overall effect: Z=1.96 (P = 0.05) : LoWer inExtra Lower in Trans

Testfor subaroup differences: Chi*= 0.05, df=1 (P=0.83), F=0%
Fig 4. Total infection (n) in extraperitoneal vs transperitoneal approach.

https://doi.org/10.1371/journal.pone.0294809.g004
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Extra Trans Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
6.1.1 Open
Jentzmik 2010 2 48 10 47 7.8%  0.20[0.05 085 2010
Kulkarni 2018 9 180 25 158 205%  0.32(0.15,066) 2018 —_——
Ozkaptan 2020 780 23 120 142%  046(0.21,1.01] 2020 —=
Sajjad 2021 33 53 47 47 387%  063[0.51,0.77) 2021 -
Soleimani 2021 8 & 19 99 132%  051(0.24,1.11] 2021 ]
Subtotal (95% CI) 442 471 94.2% 0.48[0.38, 0.61] ¢
Total events 59 124

Heterogeneity: Chi*=8.72, df=4 (P = 0.07); F=54%
Test for overall effect: Z=5.92 (P < 0.00001)

6.1.2 Laparoscopic

Feng 2016 0 19 2 21 1.8%  0.22[0.01,431] 2016 — =

Zhang 2022 1 48 6 65 39%  0.23(0.03,1.81] 2022 T

Subtotal (95% CI) 67 86 5.8% 0.22[0.04, 1.23] iR

Total events 1 8

Heterogeneity: Chi*= 0.00, df=1 (P = 0.99), F=0%

Test for overall effect: Z=1.72 (P = 0.09)

Total (95% Cl) 509 557 100.0%  0.47 [0.37,0.59] @

Total events 60 132

Heterogeneity: Chi*=10.68, df=6 (P=0.10); F= 44% t + t +
Test for overall effect: Z=6.19 (P < 0.00001) 0.005 LowUé: inextra Lower |:10Trans 200

Testfor subaroup differences: Chi*= 0.76, df=1 (P = 0.38), F=0%
Fig 5. Post-operative ileus (n) in extraperitoneal vs transperitoneal approach.

https://doi.org/10.1371/journal.pone.0294809.g005

on perioperative and postoperative parameters. For decades, the transperitoneal approach is
the standard surgical treatment for non-metastatic muscle-invasive and high-risk non-muscle-
invasive bladder cancer [2]. However, complications following the traditional approach have
been a growing concern for clinicians. Due to disturbance of the peritoneal membrane, several
conditions have emerged such as ileus and infection. The incidence of these complications was
as high as 40-44% in a recent study [4]. Kulkarni et al. proposed the extraperitoneal approach
to minimize bowel injury and other side effects in 1999 for radical cystectomy, and this tech-
nique has been widely performed in many health centers [8]. The aim of the current study was
to compare both approaches. The result of our study showed that postoperative ileus and
major complication occurrence is significantly lower in the extraperitoneal approach com-
pared to the transperitoneal approach. However, there is no significant correlation between
other parameters regarding both approaches.

Difficulty in reducing postoperative gastrointestinal complications, specifically ileus, has
been a debated topic regarding transperitoneal radical cystectomy. Ileus consisted of two

Extra Trans Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
7.1.1 Open
Jentzmik 2010 15 48 16 47 216%  092(0.51,1.64] 2010 ===
Ozkaptan 2020 12 80 17 120 18.2%  1.06[0.53,2.10] 2020 —
Sajjad 2021 24 53 3 47 439%  069(0.48,098 2021 -
Soleimani 2021 1 81 5 99 6.0% 0.24[0.03 205 2021 —
Subtotal (95% CI) 262 313 89.8% 0.79 [0.59, 1.05] ©
Total events 52 69

Heterogeneity: Chi*= 2.71, df=3 (P=0.44),; F= 0%
Test for overall effect Z=1.63 (P=0.10)

7.1.2 Laparoscopic

Zhang 2022 5 48 9 65 102% 0.75[0.27,2.10] 2022 ——
Subtotal (95% Cl) 48 65 10.2%  0.75[0.27,2.10] et R
Total events 5 9

Heterogeneity: Not applicahle
Test for overall effect: Z= 0.54 (P = 0.59)

Total (95% Cl) 310 378 100.0%  0.78[0.59, 1.03] @

Total events 57 78

Heterogeneity: Chi= 2.71, df= 4 (P = 0.61); F= 0% [ + + d
Testfor overall effect: Z=1.72 (P = 0.09) 0.01 Lga/er inExtra Lowerin T1ranns 100

Testfor subaroup differences: Chi*= 0.01, df=1(P=10.93), F=0%
Fig 6. Major complications (n) in extraperitoneal vs transperitoneal approach.

https://doi.org/10.1371/journal.pone.0294809.g006
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types, which are paralytic and obstructive. The mechanism of paralytic ileus remains equivocal.
While the mechanism of obstructive ileus largely includes adhesions (accounting for 65%-75%
of the cases). Importantly, obstructive ileus is the main cause of reoperation after RC [9].
Many attempts have been made to reduce ileus after RC such as gum chewing, medications
targeting the peripheral p-opioid receptor, and fast-track regimens. Meanwhile, the surgery
itself is a much greater risk factor for the occurrence and development of ileus [10]. Keeping
the peritoneal continuity, theoretically, is an important milestone in reducing postoperative
complications [7]. The first theory is EPRC can localize the peritonitis arising from urine or
intestinal leakage. Urinary extravasation and intestinal leakage to the peritoneal cavity from
either the anastomotic site or the stump suture are not uncommon during the postoperative
period. Therefore, complete retroperitonealization is an effective method to minimize the
undesirable outcome of urine or intestinal leakage. Second, although no such leakage compli-
cations exist, reconstruction of the peritoneal cavity could cause adhesions and ensuing enter-
oparalysis or even mechanical obstruction. Finally, avoiding a de-peritonealized pelvic wall
will also decrease the risk of a strangulated internal hernia developing after pelvic lymphade-
nectomy when the patient has tortuous, elongated external iliac arteries [11]. In this meta-anal-
ysis, the occurrence of postoperative ileus is significantly lower in patients who underwent RC
with extraperitoneal approach (RR = 0.47, 95% CI: 0.37 to 0.59, I = 44%, z = 6.19, p
<0.00001). Kulkarni, et al. have also agreed that GI complications (ileus p < 0.001 and intesti-
nal obstruction p = 0.002) are significantly lower in EPRC group [8]. Ozkaptan, et al. stated
that the time for recovery of bowel function, the time for passage of stool, and the rate of post-
operative ileus were significantly lower in EPRC group (p < 0.01, p < 0.01 and p < 0.043)
respectively) [5]. Soleimani, et al. claimed that early GI complications were lower in EPRC
groups, including oral intake intolerance (21 vs. 8, p = 0.04), ileus (19 vs. 8, p = 0.04), intestinal
obstruction (3 vs. 0, p = 0.04), and anastomosis leakage (8 vs. 1, p = 0.01) [12]. Several other
studies also concluded similar results [13, 14]. In this meta-analysis, we found no significant
difference related to major complications occurring after EPRC or TPRC surgery. Along with
this finding, none of the studies included in the analysis stated any significant differences
between both groups [3, 5, 12-14].

The duration of RC operation and estimated blood loss are not significantly different
between EPRC and TPRC groups. We also found that there is great heterogeneity among the
journals included in this study on operative time and EBL parameters. The reason for this may
be due to differences in laparoscopy or open method used in the operation, differences in sur-
geon’s performance experience, and also different availability of time-saving equipment such
as endo-staplers for gut anastomosis, as well as thrombotic products like flowseal, hemolocks,
ligaclips, ligasures, etc [15]. Many other authors conclude similarly [5, 13, 16]. However,
against the trend, one of the studies associates TPRC with significant reduction in blood loss
[9].

We found that the duration of the patient’s hospitalization is not significantly different
between EPRC and TPRC (p = 0.15). Length of stay is an important measure of the patient’s
satisfaction and healthcare costs. Many factors may influence the length of stay, which includes
the surgical method (open/laparoscopic), younger age, shorter operative time, nasogastric tube
removal in the operation theatre, etc. [17]. Because of these multifactorial reasons that could
alter the hospitalization time, is not out of the ordinary that high heterogeneity is found (I* =
96%) between the studies included. However, two authors have claimed that the duration of
patient stay is significantly lower EPRC group [3, 14]. Ozkaptan et al. and Soleimani et al, also
concur that the mean length of hospital stay is shorter in the EPRC group, although not signifi-
cant [5, 12].
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Post-surgery infection is one of the most common complications after abdominal surgery.
The type of infections observed in this study includes wound infection, pyelonephritis, urosep-
sis, pneumonia, urinary tract infection, fever of unknown origin, gastroenteritis, and abdomi-
nal/pelvic abscess. TPRC approach destructs the anastomosis of the peritoneal membrane
causing a bigger port de entrée for bacteria and the spillage of urine or bowel materials inside
the peritoneal cavity also leads to infection. However, most studies did not find significant dif-
ferences in infection rate between both groups [3, 5, 18, 19], the pooled analysis also shows no
statistically significant difference in total infection events between the two approaches
(RR = 0.76, 95% CI: 0.57 to 1.00, I> = 48%, z = 1.96, p = 0.05).

There were some limitations in this study. First of all, for a meta-analysis study, we have
included a relatively small number of subjects and the radical cystectomy procedures were per-
formed over a wide range of time (>10 years). Presumably, the results may differ in the current
development of the medical field. Second, most of the studies included in this meta-analysis
are retrospective studies, therefore it is almost impossible to avoid selection bias and attrition
bias. Third, the baseline staging and follow-up time are quite varied. Therefore, bias in patient
selection and publication bias might be considered. However, the data on readmission rates is
lacking. The ERAS protocol was used in one study by Zhang et al. [3]. A recent recommenda-
tion has proposed the adoption of the Enhanced Recovery After Surgery (ERAS) protocol as a
means to decrease postoperative complications and expedite the recovery process. It is likely
responsible for the extended length of their hospital stays in some studies.

Conclusion

In summary, extraperitoneal radical cystectomy is a safe and feasible surgical strategy for blad-
der cancer patients. Compared to the transperitoneal approach, the extraperitoneal approach
has a significantly lower occurrence of postoperative ileus. However, it is inconclusive whether
major complication, estimated blood loss, operative time, hospital stay duration, and total
infection are in favor of either approach. Further meta-analysis with larger studies included
should be performed.
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