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ABSTRACT
CONTEXT AND OBJECTIVE: Choosing the best anesthetic technique for urological surgery with the aim 
of mortality reduction remains controversial. The objective here was to compare the effectiveness and 
safety of neuraxial anesthesia versus general anesthesia for urological surgery.
DESIGN AND SETTING: Systematic review, Universidade Federal de Alagoas.
METHODS: We searched the Cochrane Central Register of Controlled Trials in the Cochrane Library (Issue 
10, 2012), Medline via PubMed (1966 to October 2012), Lilacs (1982 to October 2012), SciELO and EMBASE 
(1974 to October 2012). The reference lists of the studies included and of one systematic review in the 
same field were also analyzed. The studies included were randomized controlled trials (RCT) that analyzed 
neuraxial anesthesia and general anesthesia for urological surgery.
RESULTS: The titles and abstracts of 2720 articles were analyzed. Among these, 16 studies were identified 
and 11 fulfilled the inclusion criteria. One RCT was published twice. The study validity was: Jadad score  > 3 
in one RCT; seven RCTs with unclear risk of bias as the most common response; and five RCTs not fulfilling 
half of the Delphi list items. The frequency of mortality was not significant between study groups in three 
RCTs. Meta-analysis was not performed.
CONCLUSION: At the moment, the evidence available cannot prove that neuraxial anesthesia is more 
effective and safer than general anesthesia for urological surgery. There were insufficient data to pool the 
results relating to mortality, stroke, myocardial infarction, length of hospitalization, quality of life, degree of 
satisfaction, postoperative cognitive dysfunction and blood transfusion requirements.

RESUMO
CONTEXTO E OBJETIVO: A escolha da melhor técnica anestésica para cirurgias urológicas para reduzir 
mortalidade permanece controversa. O objetivo foi comparar a efetividade e segurança da anestesia neu-
roaxial versus anestesia geral para cirurgias urológicas.
TIPO DE ESTUDO E LOCAL: Revisão sistemática, Universidade Federal de Alagoas.
MÉTODO: Fizemos a busca em Cochrane Central Register of Controlled Trials na Cochrane Library (2012, 
volume 10), Medline via PubMed (1966 até outubro de 2012), Lilacs (1982 até outubro de 2012), SciELO e 
EMBASE (1974 até outubro de 2012). As listas de referências dos estudos incluídos e de uma revisão siste-
mática em urologia também foram analisadas. Os estudos incluídos foram ensaios clínicos randomizados 
(ECR) que analisaram as anestesias neuroaxial e geral para cirurgias urológicas.
RESULTADOS: Os títulos e resumos de 2.720 artigos foram analisados. Entre eles, 16 estudos foram identifi-
cados e 11 preencheram os critérios de inclusão. Um ECR foi publicado duas vezes. A validade dos estudos 
foi: escore de Jadad > 3 em um ECR; sete ECRs com indeterminado risco de viés como a resposta mais co-
mum; cinco ECR sem preenchimento da metade dos itens da lista de Delphi. A frequência de mortalidade 
não foi significante entre os grupos de estudo em três ECR. A metanálise não foi realizada.
CONCLUSÃO: Até o momento, as evidências disponíveis não puderam provar que a anestesia neuroaxial 
seja mais efetiva e segura do que a anestesia geral para cirurgias urológicas. Não houve dados suficientes 
para reunir os resultados de mortalidade, infarto cerebral, infarto do miocárdio, duração de internação 
hospitalar, qualidade de vida, grau de satisfação, disfunção cognitiva pós-operatória e necessidade de 
transfusão sanguínea.
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INTRODUCTION
Choosing the best anesthetic technique for urological sur-
gery with the aim of mortality reduction remains controver-
sial.1 Major surgery increases the risk of fatal events during 
hospital stay and after discharge from hospital.2 For years, 
anesthesiologists have been debating whether the type of 
anesthetic technique can decrease mortality during the fol-
low-up period.2

Anesthesia can be divided into two major techniques: gen-
eral anesthesia and neuraxial anesthesia.2 Anesthetic proce-
dures in which patients are subjected to central neurological 
depression using gaseous or intravenous drugs are called gen-
eral anesthesia, but situations in which a local anesthetic agent 
is used next to the spinal cord is termed neuraxial anesthesia.2 
In this second group, when the injection is into the subarach-
noid space, it is called spinal anesthesia, and when it is into the 
epidural space, it is called epidural anesthesia.2 Neuraxial anes-
thesia has some physiological effects that seem less invasive 
than general anesthesia and which may improve the outcome.1,2

A systematic review of randomized controlled trials 
(RCTs) showed that neuraxial anesthesia can decrease post-
operative mortality consequent to abdominal surgery by 30%, 
with postoperative analgesia for 24 hours, in comparison with 
general anesthesia.2 This result can be criticized because it 
cannot be extended to all types of surgery in clinical prac-
tice.1,2 A systematic review relating to urological surgery ana-
lyzed pain scores and other secondary outcomes without 
looking for mortality in the context of the choice of anesthetic 
technique.1,3 In this context, we conducted a study to answer 
one research question: what is the difference in mortality rate 
between using general anesthesia and using neuraxial anes-
thesia for urological surgery?

OBJECTIVE
The purpose of this systematic review was to compare the effec-
tiveness and safety of neuraxial anesthesia versus general anes-
thesia for urological surgery.

METHODS
Protocol
A protocol was initially developed, and this is available from the 
corresponding author on request. This systematic review was car-
ried out using methods established by the Cochrane Collabora-
tion.4 We used scientific methods to analyze published papers 
rather than patients, without correlating our results with specific 
journals, patients or institutions. Thus, the present research was 
not presented to any ethics committee. We followed the items for 
systematic reviews and meta-analyses presented in the PRISMA 
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) statement.5

Eligibility criteria
Types of participants: The patients included in this review were 18 
years of age or older, with urological disorders, and were treated 
surgically. Patients who underwent urological surgery performed 
together with other types of surgery were excluded.

Types of studies: Only randomized controlled trials (RCT) 
were included in this systematic review. Data from studies pub-
lished twice were gathered from the study with the best descrip-
tion. Studies with incomplete data descriptions were excluded.

Types of interventions: The intervention group was neurax-
ial anesthesia. The control group was general anesthesia. Cath-
eter use in neuraxial anesthesia techniques was not an exclu-
sion criterion.

Identification of studies
The following databases were searched: Cochrane Central Reg-
ister of Controlled Trials (CENTRAL) in the Cochrane Library 
(Issue 10, 2012); Medline (Medical Analysis and Retrieval System 
Online), via PubMed (1966 to October 2012); Lilacs (Literatura 
Latino-Americana e do Caribe em Ciências da Saúde), available 
at http://regional.bvsalud.org/php/index.php (1982 to October 
2012); SciELO (Scientific Electronic Library Online), available at 
http://www.scielo.br (the last search was in October 2012); and 
Embase (Excerpta Medica Database), available at http://aplica-
cao.periodicos.saude.gov.br/ (1974 to October 2012). The refer-
ence lists of the studies included, and the reference list of one sys-
tematic review in this field that was published before the present 
study were also searched.3 There were no restrictions on any lan-
guage, date or document format.

The search strategy used in Medline via PubMed was adapted 
and used for CENTRAL. We used the terms anesthesia and urolog-
ical surgeries for Lilacs. We used the terms anesthesia and urology 
for SciELO. The search strategy for EMBASE was ‘general anes-
thesia’/exp OR ‘spinal anesthesia’/exp OR ‘epidural anesthesia’/exp 
AND rand* AND ‘Urologic Surgical Procedures’/exp [embase]/
lim. The search strategy for PubMed can be seen in Table 1.

Selection of studies
Titles, abstracts, or both, identified by the search strategy for 
PubMed and other databases, were independently reviewed 
by two investigators (FTB and AAC). Subsequently, RCTs that 
were identified as potentially providing answers for our research 
question were requested so that the full text could be read. Data 
from the RCTs were recorded on a standardized form devel-
oped by the authors. Discordances were resolved by means of 
consensus meetings.

Assessment of methodological quality and risk of bias
The study validity of the RCTs was investigated by two authors 
independently, using several scales: the Jadad score; the risk of 
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bias table (Rob table) suggested by the Cochrane Handbook; and 
the Delphi List.4,6,7

The Jadad score was based on three items.6 The first item 
was given one point when the randomization was cited; another 
point was added if the randomization method was described and 
appropriate; and one point was deducted if this step was described 
incorrectly. The second item was given one point when the study 
was double-blind; another point was added if this method was 
described and appropriate; and one point was deducted if this 
step was described incorrectly. The third item was given one 
point when the numbers and reasons for withdrawals and drop-
outs were reported. Trials scoring three or more points were con-
sidered as having good validity.

The Rob table analyzes the following:4 sequence generation, 
allocation sequence concealment, blinding, incomplete out-
come data, selective outcome reporting and other sources of 
bias. Each item was judged subjectively, looking for bias. Three 
categories were possible: low risk of bias, high risk of bias, or 
unclear risk of bias.

The Delphi List consists of several questions:7 1. “Was a 
randomization method used?” 2. “Was the treatment alloca-
tion concealed?” 3. “Were the groups similar at baseline regard-
ing the most important prognostic indicators?” 4. “Were 
the eligibility criteria specified?” 5. “Was the outcome asses-
sor  blinded?”  6.  “Was the  care provider blinded?” 7. “Was the 
patient blinded?” 8. “Were point estimates and variability mea-
surements presented for the primary outcome?” and 9. “Did the 
analysis include an intention-to-treat analysis?” The answers 
could be yes, no, or “don’t know”.

Outcomes
The primary outcome was mortality. Mortality was defined as a 
fatal event during surgery or within the first year afterwards.2

The secondary outcomes were: stroke, myocardial in- 
farction, length of hospitalization, quality of life, degree of sat- 
isfaction, postoperative cognitive dysfunction and blood transfu-
sion requirements. Stroke was loss of brain function caused by a 
disturbance in brain blood supply. Myocardial infarction was loss 
of cardiac function caused by a disturbance in coronary blood 
supply.2 Length of hospitalization was duration of hospital stay. 
Quality of life was the aspect of life that was influenced by phys-
ical wellbeing or mental status.

4 Degree of satisfaction was the 
patient’s reaction to the healthcare received.8 Postoperative cog-
nitive dysfunction was a state of mental confusion after surgery. 
Blood transfusion requirement was considered to be the number 
of blood units transfused.

Internal validity, external validity and statistical treatment 
were analyzed. Internal validity was the possibility that the results 
could be applied to other patients in clinical practice.9 External 
validity was the concept of conducting studies with the minimum 

possibility of bias.9 Statistical treatment was considered to be the 
hypothesis tests used.

Data analysis
It was planned to perform the meta-analyses using the Review Man-
ager statistics. For dichotomous outcomes, the relative risk and num-
ber needed to treat were calculated with 95% confidence intervals 
using a random-effect model (REM), and for continuous outcomes, 
the weighted mean difference was calculated with its 95% confi-
dence interval using a random-effect model. Statistical heterogene-
ity was assessed by using heterogeneity tests: standard chi-square test 
and the I-square test, such that I2 > 50% implied significant heteroge-
neity.10 The concordance between the authors was analyzed using the 
kappa statistic coefficient. We analyzed clinical and methodological 
heterogeneity by comparing the methodology used, characteristics 
of the participants included, and types of intervention in the eligible 
articles. We used simple frequencies for all outcomes.

RESULTS
Study selection
Figure 1 demonstrates the process used for selecting relevant 
articles. We identified 2720 articles from running the search 
strategy, which led to identifying 16 papers for further analysis. 
We did not identify any titles in SciELO. In the selection process, 
five articles were subsequently excluded. The reasons for exclu-
sion can be seen in Figure 1. The authors found that 11 articles 
had the potential to answer our research question,11-21 but one 

Table 1. Search strategies for Medline via PubMed
Database Search strategy

PubMed

(“anesthesia, general”[MeSH Terms] OR “anesthesia, 
inhalation”[MeSH Terms] OR “anesthesia, intravenous”[MeSH 

Terms] AND “anesthesia, conduction”[MeSH Terms] OR 
“anesthesia, epidural”[MeSH Terms] OR “anesthesia, 

spinal”[MeSH Terms])
AND

(“urologic surgical procedures”[MeSH Terms] OR urologic 
surgery[Text Word])

AND

(randomized controlled trial [Publication Type] OR 
controlled clinical trial [Publication Type] OR randomized 

controlled trials [MeSH Terms] OR random allocation [MeSH 
Terms] OR double blind method [MeSH Terms] OR single 
blind method [MeSH Terms] OR clinical trial [Publication 
Type] OR clinical trials [MeSH Terms] OR (clinical* [Text 

Word] AND trial* [Text Word]) OR single* [Text Word] OR 
double* [Text Word] OR treble* [Text Word] OR triple* 

[Text Word] OR placebos [MeSH Terms] OR placebo* [Text 
Word] OR random* [Text Word] OR research design [MeSH 
Terms] OR comparative study [MeSH Terms] OR evaluation 

studies [MeSH Terms] OR follow-up studies [MeSH Terms] OR 
prospective studies [MeSH Terms] OR control* [Text Word] 

OR prospectiv* [Text Word] OR volunteer* [Text Word])
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RCT had been published twice, and data were gathered from the 
best description.18,19 The kappa statistical coefficient was 0.8.

Study validity
The analysis on study validity demonstrated the following: one of 
these 10 RCTs presented a Jadad score greater than three;16 two 
RCTs had more than five “yes” answers in the Delphi list analy-
sis;13,16 the allocation concealment was described correctly in four 
RCTs;11,13,14,16 the sequence generation method was not described 
in seven RCTs;11,12,15,17,19-21 and blinding was not described in 
eight RCTs.11-15,17,19,21 One study was described as single-blind.13  
The length of follow-up was three months in one RCT whereas it 
was the length of hospital stay in the other RCTs.19 The risk-of-bias  
summary for each study included can be seen in Figure 2. 

Outcomes
The characteristics of the selected RCTs analyzed and their out-
comes are in Table 2.11-21 Pooling the results to produce a meta-anal- 
ysis was not possible. The decision not to perform a meta-analysis 

took into account the fact that the interventions and outcomes 
assessed were different among the RCTs included. The reasons 
for not performing a meta-analysis in relation to each outcome 
are listed in the following paragraphs.

Mortality: Brown et al.16 reported intraoperative outcomes, 
while the data from Shir et al.19 and McGowan et al.21 were not taken 
into consideration because the anesthetic technique was not the 
same as used today. Shir et al.19 used sodium thiopental, succinyl-
choline, isoflurane and pancuronium bromide for general surgery.  
McGowan et al.21 used cinchocaine for neuraxial anesthesia and so-
dium thiopental, succinylcholine and halothane for general surgery.

Stroke: only Shir et al.19 reported this outcome.
Myocardial infarction: O’Connor et al.13 reported that there 

were no cases among the groups. Brown et al.16 reported that 
one patient who presented bradycardia was withdrawn from the 
study to investigate myocardial infarction, which was not con-
firmed at the end of the study. The data from Shir et al.19 and 
McGowan et al.21 were not taken into consideration because the 
anesthetic technique used was not the same as used today.

Databases
PubMed (n = 796)
Lilacs (n = 44)
Central (n = 498)
Embase (n = 1094)

Systematic review
Tion et al., 2007 (n = 25)

Study references
References (n = 263) Identi�cation

Titles and summaries (n = 2720)

Not selected (n = 2704)

Reading of full text of the original article (n = 16) 

Screening

Excluded (n = 5)
Non-randomized (n = 2)
Inadequate sequence generation (n = 1)
Irrelevant outcomes (n = 1)

Multiple surgery (n = 1) 

Articles (n = 11)
Randomized controlled trials (n = 10)

Eligibility

Figure 1. Trial flow.
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Length of hospitalization: O’Connor et al.13 reported on 
patients whose hospital stay was five days or more. Brown et al.16  
reported data correctly; Dauri et al.17 reported patients for re- 
nal transplantation; and the data from Shir et al.19 and  
McGowan et al.

21 were not taken into consideration because the 
anesthetic technique used was not the same as used today.

Quality of life: only Brown et al.16 reported this outcome.
Degree of satisfaction: only Karacalar et al.11 reported this 

outcome.
Postoperative cognitive dysfunction: none of the studies 

reported this outcome.
Blood transfusion requirements: Tikuisis et al.12 reported the 

mean without standard deviation; O’Connor et al.13 reported the 
number of patients who received blood transfusion; Ozyuvaci et 
al.14 reported this outcome for radical cystectomy; Salonia et al.15 
reported autologous and heterologous blood transfusions; and the 
data from Shir et al.,18 Hendolin et al.20 and McGowan et al.21 were 
not taken into consideration because the anesthetic technique used 
was not the same as used today. Hendolin et al.20 used sodium thio-
pental, succinylcholine and alcuronium.The basilic vein was used for 
venous pressure measurement, and the left radial artery was cannu-
lated for blood gas measurement.

DISCUSSION
Systematic review is a research method that pools the results from 
individual trials and can resolve conflicts in the literature.22 How-
ever, the difference in mortality rate between neuraxial anesthesia 
and general anesthesia for urological surgery was not determined in 
the present study. Although 10 RCTs with 856 patients were identi-
fied, inadequate reporting of the internal validity topics (allocation, 
blinding, withdrawal and dropouts), presence of clinical heteroge-
neity (type of surgery, length of follow-up and presence of cancer) 
and drugs used in some studies that are not used today were limiting 
factors in this investigation. Before starting this study, we searched 
for systematic reviews and did not find any that analyzed mortality 
relating to the choice of anesthetic technique in urological surgery.1

The analysis on study validity showed that the reporting of inter-
nal validity and external validity items was not done well in the stud-
ies included. Only one study presented a Jadad score of more than 3; 
seven out of the 10 studies had the answer “unclear risk of bias” to 
most of the questions analyzed in the Rob table; and five studies did 
not fulfill at least half of the items in the Delphi list. According to the 
Cochrane Collaboration’s tool for assessing the risk of bias, the major-
ity of the studies were generally poor. Random sequence generation, 
allocation concealment and blinding were problematic and were not 
well described or were not conducted adequately. Pooling the results 
from these studies would therefore produce doubts in this systematic 
review and the results would be questionable. Appropriate reporting 
of the methodological criteria for designing and conducting studies is 
important for ensuring quality and for making it possible to pool the 
results from the studies included in systematic reviews.4

A previous study showed that there was lower mortality in the 
neuraxial group than in the general anesthesia group, but that study 
was an analysis on patients who underwent abdominal surgery.2 We 
cannot demonstrate the same result as found in this previous study. 
Mortality was analyzed in three RCTs,16,19,21 but was not reported in 
one of these studies,16 and was not statistically significant different  
in the other two.19,21 One study reported mortality as ‘other outcomes’ 
and readers had to imagine that the frequency of this outcome was 
the same between the groups.16 Patients analyzed in RCTs should be 
followed up for more than three months, but this only occurred in 
one study.19 They should also have the same surgical procedure, and 
the personnel who are responsible for the data and for patient care 
have to be blinded to ensure homogeneity between the studies.

Stroke was analyzed in one RCT, with no differences between 
the groups.19 Demographic data has to be analyzed to show that 
patients have the same clinical conditions. The American Society 
of Anesthesiologists (ASA) classification shows physical status and 
analyzes the presence of diseases and medications, but comorbidities 
cannot be compared between groups using only the ASA classifica-
tion. Thus, further information about groups is needed in order to 
pool the results in a meta-analysis. More RCTs are needed in order 
to answer our research question.

 Figure 2. Risk of bias summary for each study included.
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Table 2. Characteristics of the randomized controlled trials that compared neuraxial anesthesia and general anesthesia for urological surgery

Study (year) Anesthesia n
Type of 
surgery

% Male Outcome P value Remarks

Karakalar et al.11 
CSE
GA

86
90

PNL
47.8
47.7

Satisfaction degree: CSE had 
better patient satisfaction.

0.001
Some patients received blood 

transfusion before surgery.

Tikuisis et al.12 
EA + GA

GA
27
27

RP
100
100

Blood transfusion requirements: 
less blood was transfused under 

EA + GA.
0.007

Duration of surgery under EA + GA 
was lower.

O’Connor et al.13 
EA + GA

GA
49
50

RP
100
100

1. Myocardial infarction: EA + 
GA showed one episode of ST 

segment depression.
2. Length of hospitalization.

3. Blood transfusion 
requirements: number of patients 

transfused under EA + GA was 
lower.

1. NS
2. NS

3. 0.028

Duration of surgery under EA + GA 
was lower.

Controlled hypotension was used 
only under EA + GA.

Ozyuvaci et al.14 
EA + GA

GA
25
25

RC
100
100

Blood transfusion requirements: 
more units of blood transfusion 

were used in GA group. 
< 0.01

The anesthesiologists were free to 
use drugs and doses under general 

anesthesia.

Salonia et al.15 
GA
SA

36
34

RRP
100
100

Blood transfusion requirements: 
overall blood loss was less under 

SA.
0.04

Intraoperative autologous and 
homologous transfusions were 

used.

Brown et al.16
SA + GA

GA
49
50

RP
100
100

1. Mortality, myocardial infarction 
and length of hospitalization: 

were reported as ‘other 
perioperative outcomes’.

2. Length of hospitalization: GA 
had more time.

3. Quality of life: eight subscales 
and two composite scores of the 

SF-36 were used.

1. N/A
2. 0.01
3. NS

There was no mortality or 
myocardial infarction data in 

results section.
Quality of life in the study 

population was better than U.S. 
population.

Dauri et al.17 
EA + GA

GA
11
9

RT
53.8
58.3

Length of hospitalization: EA + 
GA had lower mean.

N/A
Demographic data were not 

reported.

Shir et al.19 
EA

EA + GA
GA

33
34
33

RRP
100
100
100

1. Mortality: no deaths for three 
months.

2. Stroke: no neurological 
complications for three months.

3. Myocardial infarction:
Length of hospitalization: median 

was similar.
4. Blood transfusion 

requirements: less blood 
transfusion was performed under 

EA during surgery.

1. N/A
2. N/A
3. 0.12
4. 0.02

This study was published twice.17,18

Hendolin et al.20
EA
GA

17
21

RRP
100
100

Blood transfusion requirements: 
five patients under GA and 

one under EA received blood 
transfusion.

N/A
Correlation test was used but 

was not reported in ‘material and 
methods’.

McGowan et al.21 
SA

GASV
GACV

50
50
50

TP
100
100

1. Mortality: four patients died 
(2.6%).

2. Myocardial infarction: one 
patient in GACV group.

3. Length of hospitalization: 
means were statistically the same.
4. Blood transfusion requirements: 

number of patients transfused 
was greater in GACV group.

1. N/A
2. N/A

3. >0.05
4. N/A

Surgical procedures were 
performed by two urologists.

GSCV group had more patients 
transfused but had the biggest 

prostate between the three 
groups. 

GA = general anesthesia; SA = spinal anesthesia; EA = epidural anesthesia; CSE = combined spinal epidural anesthesia; GASV = general anesthesia with 
spontaneous ventilation; GACV = general anesthesia with controlled ventilation; PNL = percutaneous nephrolithotripsy; RP = radical prostatectomy; RC = radical 
cystectomy; RRP = Radical retropubic prostatectomy; TP = transurethral prostatectomy; RT = renal transplantation; NS = not significant; N/A = not available; 
n = number of participants.
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Epidural analgesia can provide cardioprotective effects, but 
one meta-analysis failed to show that this had any positive influ-
ences in non-cardiac surgery patients.23 Likewise, we were unable to 
show such results in urological surgery. Myocardial infarction was 
reported in four studies.13,16,19,21 Three studies did not report any data 
on this outcome,16,19,21 and in one study, the patients were not fol-
lowed up for an adequate length of time and the authors did not ana-
lyze the data on the withdrawn patients because they had bradycar-
dia and ST segment depression.13 Postoperative analgesia can enable 
lower myocardial exertion and provide cardioprotective effects, but 
this outcome remains doubtful.23 Moreover, we did not have data 
homogeneity that would allow pooling of the results from urological 
surgery so as to contest or confirm this result.

Length of hospitalization was reported in four RCTs.13,16,17,21  
Two RCTs showed no differences between the groups,13,21 one RCT 
did not report any data,17 and one RCT demonstrated favorable 
results for neuraxial anesthesia.16 There was a tendency to consider 
that the hospital stay was decreased when neuraxial analgesia was 
used, but differences in clinical scenarios and in the format of the 
papers making the reports gave rise to heterogeneity. Patients should 
receive the same anesthetic techniques and authors should take ade-
quate numbers of patients into account in order to have statistical 
power. This tendency needs to be proved in future RCTs, so as to 
change clinical practices.

Quality of life was reported in one RCT and no differences were 
seen.16 Myles et al.24 analyzed patients after cardiac surgery and 
showed that poor quality recovery may be predictive of poor quality 
of life until three months after surgery. RCT authors should provide 
more data about this outcome so that strategies can become more 
effective for improving the quality of care during surgery and hospi-
tal stay. For this purpose, it is advisable to use the same instrument 
to analyze the data. The best instrument should analyze the hospital 
stay and length of follow-up.

The degree of satisfaction was reported in one RCT and the 
spinal-epidural group had better patient satisfaction.11 The main 
causes of dissatisfaction were nausea, vomiting and postoperative 
pain. Reports on complications can help to create strategies for 
safety procedures, but if the different anesthetic techniques pro-
duce the same complications, patient satisfaction data can provide 
strategies for ensuring good quality of anesthesia administration.

Postoperative cognitive dysfunction was not reported. This 
outcome has now been correlated not only with general anesthesia 
but also with sedation for noninvasive procedures, cardiac surgery 
and non-cardiac surgery. The presence of delirium during hospital 
stay carries a high mortality risk, particularly in older patients.25,26 
RCT authors can provide data and analyze this outcome several 
years after surgery to investigate differences in mortality data.

Transfusion requirements were reported in seven RCTs.12-15,19-21 
Three RCTs showed favorable results when general anesthesia and 
epidural anesthesia was used together;12-14 two RCTs demonstrated 

favorable results for neuraxial anesthesia;15,19 and data were 
unavailable in two RCTs.20,21 There was a tendency to consider that 
blood transfusion requirements were lower when neuraxial anes-
thesia was used, but confounding factors may have been contribut-
ing towards this result in the studies included. It is well known that 
anesthesia with controlled hypotension can reduce blood loss, and 
therefore the transfusion requirements may become lower because 
of the anesthetic techniques. However, different surgical strategies 
may produce the same result. RCT authors should provide data 
about prostatic gland weight, antifibrinolytic therapy, controlled 
hypotension techniques, patients’ ages and surgical techniques, so 
that it becomes possible to pool the results. This tendency has to be 
proved in future RCTs, so as to change clinical practices.

In future research, it will be necessary to pay attention to mor-
tality and other outcomes that may provide answers regarding 
which anesthetic technique is best for urological surgery. The fac-
tors involved may include stroke, myocardial infarction, length of 
hospitalization, quality of life, degree of satisfaction, postoperative 
cognitive dysfunction and blood transfusion requirements. These 
topics were not taken into consideration in all the RCTs included 
in this study, and the length of follow-up only reached as much as 
three months in one RCT. By making the assumptions of 5% mor-
tality in the general anesthesia group, 1% mortality in the neur-
axial anesthesia group, 80% power and 5% significance level, 284 
participants will be necessary in each group, for future studies to 
answer this research question. More RCTs with adequate numbers 
of patients and external and internal validity are needed.

The implications for clinical practice are that so far, it is not 
possible to say which anesthetic technique is better for urological 
surgery, between neuraxial anesthesia and general anesthesia, tak-
ing the factors of mortality, stroke, myocardial infarction, length 
of hospitalization, quality of life, degree of satisfaction, postoper-
ative cognitive dysfunction and blood transfusion requirements 
into account. More RCTs are needed for analyzing patients with 
urological diseases, with adequate internal validity and length of 
follow-up. Finding an anesthetic technique that has lower mortal-
ity and better other outcomes can help in deciding which anes-
thetic technique is the best, and this aim should be considered in 
all future RCTs. It is important to take efficiency and safety into 
consideration at the time of choosing the anesthetic technique, 
and so professionals should consider each patient and his or her 
comorbidities individually, in conjunction with their own clinical 
practice, professional experiences and hospital work conditions at 
the time of the urological surgery. Each patient should be analyzed 
individually at the time of choosing the anesthetic technique.

CONCLUSION
At the moment, the scientific evidence available cannot prove 
that neuraxial anesthesia is more effective and safer than gen-
eral anesthesia for urological surgery. There were insufficient 
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data to pool the results relating to mortality, stroke, myocar-
dial in-farction, length of hospitalization, quality of life, degree 
of satisfaction, postoperative cognitive dysfunction and blood 
transfusion requirements.

REFERENCES
1.	 Barbosa FT, Castro AA, Miranda CT. Anestesia neuroaxial comparada 

à anestesia geral para procedimentos na metade inferior do corpo: 

revisão sistemática de revisões sistemáticas [Neuraxial anesthesia 

compared to general anesthesia for procedures on the lower half of 

the body: systematic review of systematic reviews]. Rev Bras Anestesiol. 

2012;62(2):239-43.

2.	 Rodgers A, Walker N, Schug S, et al. Reduction of postoperative mortality 

and morbidity with epidural or spinal anaesthesia: results from overview 

of randomised trials. BMJ. 2000;321(7275):1493.

3.	 Tiong HY, Liew LC, Samuel M, Consigliere D, Esuvaranathan K. A meta-

analysis of local anesthesia for transrectal ultrasound-guided biopsy of 

the prostate. Prostate Cancer Prostatic Dis. 2007;10(2):127-36.

4.	 Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews of 

Interventions. The Cochrane Collaboration; 2011. Available from: www.

cochrane-handbook.org. Accessed in 2013 (Feb 13).

5.	 Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred 

reporting items for systematic reviews and meta-analyses: the PRISMA 

statement. PLoS Med. 2009;6(7):e1000097.

6.	 Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of reports 

of randomized clinical trials: is blinding necessary? Control Clin Trials. 

1996;17(1):1-12.

7.	 Verhagen AP, de Vet HC, de Bie RA, et al. The Delphi list: a criteria list 

for quality assessment of randomized clinical trials for conducting 

systematic reviews developed by Delphi consensus. J Clin Epidemiol. 

1998;51(12):1235-41.

8.	 Shnaider I, Chung F. Outcomes in day surgery. Curr Opin Anaesthesiol. 

2006;19(6):622-9.

9.	 Rothwell PM. External validity of randomised controlled trials:  

“to whom do the results of this trial apply?”. Lancet. 2005;365(9453):82-93.

10.	 Cochrane IMS. ReviewManager (RevMan). Copenhagen: The Nordic 

Cochrane Centre, The Cochrane Collaboration; 2011. Available from: 

http://ims.cochrane.org/revman/. Accessed in 2013 (Feb 13).

11.	 Karacalar S, Bilen CY, Sarihasan B, Sarikaya S. Spinal-epidural anesthesia 

versus general anesthesia in the management of percutaneous 

nephrolithotripsy. J Endourol. 2009;23(10):1591-7.

12.	 Tikuisis R, Miliauskas P, Samalavicius NE, Zurauskas A, Sruogis A. 

Epidural and general anesthesia versus general anesthesia in radical 

prostatectomy. Medicina (Kaunas). 2009;45(10):772-7.

13.	 O’Connor PJ, Hanson J, Finucane BT. Induced hypotension with epidural/

general anesthesia reduces transfusion in radical prostate surgery. Can J 

Anaesth. 2006;53(9):873-80.

14.	 Ozyuvaci E, Altan A, Karadeniz T, et al. General anesthesia versus epidural 

and general anesthesia in radical cystectomy. Urol Int. 2005;74(1):62-7.

15.	 Salonia A, Crescenti A, Suardi N, et al. General versus spinal anesthesia 

in patients undergoing radical retropubic prostatectomy: results of a 

prospective, randomized study. Urology. 2004;64(1):95-100.

16.	 Brown DR, Hoter RE, Patterson DE, et al. Intrathecal anesthesia and 

recovery from radical prostatectomy: a prospective, randomized, 

controlled trial. Anesthesiology. 2004;100(4):926-34.

17.	 Dauri M, Costa F, Servetti S, et al. Combined general and epidural 

anesthesia with ropivacaine for renal transplantation. Minerva Anestesiol. 

2003;69(12):873-84.

18.	 Shir Y, Raja SN, Frank SM, Brendler CB. Intraoperative blood loss during 

radical retropubic prostatectomy: epidural versus general anesthesia. 

Urology. 1995;45(6):993-9.

19.	 Shir Y, Raja SN, Frank SM. The effect of epidural versus general anesthesia 

on postoperative pain and analgesic requirements in patients undergoing 

radical prostatectomy. Anesthesiology. 1994;80(1):49-56.

20.	 Hendolin H, Alhava E. Effect of epidural versus general anaesthesia 

on peroperative blood loss during retropubic prostatectomy. Int Urol 

Nephrol. 1982;14(4):399-405.

21.	 McGowan SW, Smith GF. Anaesthesia for transurethral prostatectomy. A 

comparison of spinal intradural analgesia with two methods of general 

anaesthesia. Anaesthesia. 1980;35(9):847-53.

22.	 Henry DA, Wilson A. Meta-analysis. Part 1: An assessment of its aims, 

validity and reliability. Med J Aust. 1992;156(1):31-8.

23.	 Gauss A, Jahn SK, Eberhart LH, et al. Kardioprotektion durch thorakale 

Periduralanästhesie?: Metaanalyse [Cardioprotection by thoracic epidural 

anesthesia?: meta-analysis]. Anaesthesist. 2011;60(10):950-62.

24.	 Myles PS, Hunt JO, Fletcher H, et al. Relation between quality of 

recovery in hospital and quality of life at 3 months after cardiac surgery. 

Anesthesiology. 2001;95(4):862-7.

25.	 Silbert B, Evered L, Scott DA. Cognitive decline in the elderly: is anaesthesia 

implicated? Best Pract Res Clin Anaesthesiol. 2011;25(3):379-93.

26.	 Bilotta F, Doronzio A, Stazi E, et al. Early postoperative cognitive dysfunction 

and postoperative delirium after anaesthesia with various hypnotics: 

study protocol for a randomised controlled trial—the PINOCCHIO trial. 

Trials. 2011;12:170.

Sources of funding: None

Conflict of interest: None

Date of first submission: June 13, 2012

Last received: February 28, 2013

Accepted: March 6, 2013

Address for correspondence:

Fabiano Timbó Barbosa

Universidade Federal de Alagoas – Faculdade de Medicina

Av. Lourival Melo Mota, s/no

Tabuleiro do Martins — Maceió (AL) — Brasil

CEP 57072-970

Tel. (+55 82) 3202-3800

E-mail: fabianotimbo@yahoo.com.br


