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Objectives: Our objectives were to analyze the effectiveness of epidural anesthesia in patients 

who underwent open retropubic radical prostatectomy (RRP) at our institution over the past 

decade, and to examine subsequent oncologic outcomes, comparing those receiving with those 

not receiving epidural anesthesia.

Methods: A comprehensive database of all patients undergoing RRP from November 1996 to 

December 2006 was analyzed; 354 patients underwent RRP at our institution and were divided 

into those receiving or not receiving an epidural. An independent pain management team scor-

ing technical success found epidural technique to be consistent. Oncological outcome was an 

endpoint of our study, comparing both analysis groups. We classed prostate-specific antigen 

(PSA) recurrence after RRP as a serum PSA $ 0.2 ng/mL at any stage of postoperative follow-up. 

Complications were recorded to 30 days using the modified Clavien system, and full statistical 

analyses were undertaken.

Results: Records were available for 239 men; we observed a decreased trend in the use of 

epidural for pain management, along with a decrease in average hospital stay and an overall 

epidural success rate of 64%. When dividing data into RRP with and without epidural, we found 

a median hospital stay of 7 days for patients receiving an epidural compared with 6 days for 

those not receiving an epidural. The differences were statistically significant (P , 0.048) and 

remained so after adjusting for complications (P , 0.0001). Regarding oncological outcome, 

PSA recurrence was further analyzed in this cohort. Percentage of recurrence was higher (14.8%) 

for patients receiving an epidural than for the non-epidural group (4.8%). The differences were 

statistically significant (P = 0.012).

Conclusion: Epidural analgesia increased length of hospital stay and technical problems related 

to the epidural. Furthermore, men receiving an epidural showed an increased recurrence of PSA. 

In light of our findings, epidurals are probably not indicated for men undergoing RRP. However, 

as minimally invasive techniques are becoming more widespread, and epidural analgesia is being 

used less frequently, large randomized controlled trials to definitively support our hypotheses 

are unlikely to be undertaken.
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Introduction
Prostate cancer (PCa) remains the second leading cause of cancer death in men. One 

man in six will get PCa during his lifetime, whilst one in 36 will die of this disease. 

However, PCa mortality has been declining steadily over the last 2 decades, which may 

be attributed to multiple reasons, including advances in treatment and early detection 
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of the disease.1,2 The Australian health care system (a mixture 

of public and private systems) certainly embraced surgery 

for PCa and recently has witnessed a rapid evolution in the 

surgical treatment of localized PCa and its perioperative 

management. Despite recent advances in surgical tech-

niques gaining traction, including laparoscopic and robotic 

approaches, open retropubic radical prostatectomy (RRP) is 

still being performed in relatively large numbers worldwide, 

remaining the ‘gold standard’ for this surgery3 (particularly 

in the public teaching system, where robots are essentially 

unavailable), and this is likely to remain the case for at least 

the next decade.

The Australian health system has been under pressure 

to reduce hospital stays following surgery. Regarding RRP, 

postoperative pain management has dominated length of stay 

and so remains one of the most important aspects of periop-

erative management. Pain has been demonstrated to impact 

on the performance of the human body and its systems, 

including recovery time, recurrence of disease, and overall 

patient well-being.4 Intravenous patient-controlled analgesia 

with or without local anesthetic wound infiltration, includ-

ing intra-wound catheters, non-steroidal anti-inflammatory 

agents, opioids, regular paracetamol, and epidural analgesia, 

are the most commonly used techniques for management of 

postoperative pain after RRP in Australian institutions.5

The uptake of epidural anesthesia and analgesia was 

swift in Australia in the 1990s, particularly for lower 

abdominal surgery and obstetrics, and was highlighted by 

the completion of the large Multicentre Australian Study of 

Epidural  Anaesthesia (MASTER) trial at the time.5 Epidural 

management involves continuous administration of a local 

anesthetic–opioid combination into the epidural space via 

an indwelling catheter. However, epidural anesthesia is rela-

tively expensive, and requires special equipment, training, 

and close nurse observation to ensure proper management. 

Furthermore, epidural anesthesia has contraindications and 

complications that require follow-up, such as bleeding dis-

orders, local sepsis, local anesthetic allergy, or blood pres-

sure lability. Data on effectiveness of this pain management 

approach for RRP are minimal.

Another aspect, apart from efficacy of epidural anesthesia 

and analgesia, is that of impact on oncological outcome. 

Available animal data suggest that regional anesthesia helps 

to preserve effective defenses against tumor progression by 

attenuating the surgical stress response, reducing general 

anesthesia requirements, and sparing postoperative opioids.6 

However, again, sparse human data on this topic exist, 

 particularly for RRP. Exadaktylos et al7 suggested that para-

vertebral anesthesia for breast cancer surgery was associated 

with a 4-fold reduced risk of recurrence or metastasis during 

a 4-year follow-up.

Against this background, and with open surgery still being 

performed for PCa, we analyze the effectiveness of epidural 

anesthesia in relation to patients who underwent RRP at our 

institution over the past decade. Furthermore, we examine sub-

sequent oncologic outcomes, comparing those receiving epidural 

anesthesia and those not receiving epidural anesthesia.

Material and methods
Patient population
A comprehensive prospective database of all patients undergo-

ing RRP from November 1996 to December 2006 was con-

structed according to institutional ethical committee standards. 

A total of 354 patients underwent RRP at our institution during 

this time. The data were then retrospectively analyzed, with 

electronic medical records consulted if required. The following 

data were obtained: demographic characteristics, tumor size, 

Gleason score, prostate-specific antigen (PSA) level, pelvic 

node disease, post-surgery radiation or hormone therapy. Seven 

patients were excluded from the study due to incomplete data. 

Oncologic outcome comparing both analysis groups was an 

endpoint in our study. We stated PSA recurrence after RRP 

as serum PSA $ 0.2 ng/mL at any stage of postoperative 

follow-up (minimum 3.5 years). Patients underwent a bilateral 

pelvic standard lymphadenectomy if their D’Amico disease 

risk classification was intermediate or high.8

Patients were first divided into one of two groups, accord-

ing to postoperative analgesia used: epidural versus non-

epidural (ie, use of patient-controlled analgesia and wound 

infiltration with local anesthetic). Complications affecting the 

length of hospital stay were identified as a potential confound-

ing factor, and if recorded, these records were selectively 

removed for sub-analysis. Patients who underwent laparo-

scopic surgery were also identified and excluded (n = 70). 

Thus, analysis was carried out not only for the total popula-

tion, but also for the open groups without any complications, 

in an attempt to compare homogeneous data.

epidural technique
The protocol for epidural technique was followed according to 

our institution standard procedures. Epidural complications/

failures were also recorded. For the purpose of this study, 

we considered epidural treatment successful if the infusion 

was used until there was no further need for epidural. Alter-
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natively, it was considered a failure if the infusion was dis-

continued prematurely due to problems with the catheter or 

treatment that could not be controlled through intervention 

(eg, increasing dose, altering analgesic agents in epidural, 

etc) as recorded by the independent pain management team. 

Similar selection criteria for epidural failure was used by Bal-

lantyne.9 The year 2004 was chosen for comparative analysis 

as the ‘cutoff’ in this study because this was when epidural 

use was at its maximum in the hospital.

complications
Complications were recorded out to 30 days using the 

modified Clavien system.10 Any complications in the epidural 

group are reported separately (see Table 1) for clarity and 

comparison.

statistical analyses
Where appropriate, demographic and clinical data were 

calculated with means and standard deviations. The 

Mann–Whitney test was used for all statistical analysis. Data 

were considered statistically significant at a P-value , 0.05 

(Microsoft® Excel, Microsoft Corporation, and GraphPad 

Prism 4.0, GraphPad Software Inc, CA, USA).

Results
Of the 284 men undergoing RRP, 239 open RRP cases were 

available (remainder laparoscopic n = 45). Our two groups 

(epidural versus [vs] non-epidural) demonstrated similar peri-

operative levels of PSA, Gleason score, and positive margins. 

Patient characteristics are described in Table 2.

We observed a decreased trend in the use of epidurals for 

pain management between 1996 and 2006 at our institution, 

along with a decrease in average length of hospital stay for 

patients undergoing RRP. When dividing data into epidural 

and non-epidural RRP, we found a median of 7 days of 

hospital stay for patients receiving an epidural compared 

with 6 days for non-epidural patients. The differences were 

statistically significant (P = 0.05).

The difference in length of hospital stay between the two 

groups is also statistically significant (P , 0.0001). After 

adjusting for the confounding factor of a complication, the 

differences still remain (P , 0.0001) (Figure 1). If year 2004 

is considered as the cut-off point for epidural training, we 

observe that the trend persists (Figure 2).

When analyzing epidural success per se, we found a 

64% success versus a 36% failure rate. Further analysis 

of the independent pain management team notes indicated 

Table 1 Pathological characteristics of patients with retropubic radical prostatectomy and epidural with prostate-specific antigen 
recurrence (last six patients in bold = non-epidural)

PSA failure  
(ng/mL)

Initial PSA  
(ng/mL)

TNM Gleason  
score

Margin  
involvement

Hormonal  
therapy

Radiation 
therapy

0.3 6.7 T2 n0 7 Positive no no
1.2 10.6 T3a n0 7 negative Yes Yes
0.3 9.8 T2 n0 5 Positive no no
0.2 7.7 T3a n0 7 negative Yes no
0.2 15 T2 n0 7 negative no Yes
0.2 3.1 T2 n0 9 Positive Yes Yes
0.3 6 T2 n0 2 negative no no
0.7 12.1 T2 n0 6 Positive Yes no
1.2 14 T3a n0 7 Positive Yes no
0.2 16.1 T2 n0 7 Positive no no
0.5 16.6 T2 n1 7 negative Yes no
0.4 4.8 T2 n0 7 Positive Yes Yes
9.9 23.2 T3a n0 7 Positive Yes no
0.2 10 T2 n0 7 Positive Yes no
0.4 10.3 T3b n0 7 negative Yes no
0.2 14.9 T2 n0 7 Positive no no
0.2 13.1 T2 n0 3 Positive no no
3.9 9 T2 N0 9 Negative Yes No
0.2 15 T2 N0 7 Positive No No
0.2 17 T3a N0 7 Positive Yes Yes
1.7 10.1 T3a N0 9 Positive Yes No
0.2 0.7 T2 N0 5 Negative No Yes
0.4 10.7 T2 N0 7 Positive Yes No

Abbreviation: PSA, prostate-specific antigen.
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Table 2 Demographic, pathological, and clinical characteristics 
of the study group

Characteristic Epidural Non-epidural

n (239) 115 124
age (years, median) 62 63
Psa (ng/ml) 8.7 9.1
TnM
 T1c 25 24
 T2 67 73
 T3 23 27
 n0 61 62
 n1 19 23
 nX 35 39
Positive margins (%) 21 20
gleason
 6 36 40
 7 45 49
 8 34 35
Duration of surgery (minutes, mean) 119 135
epidurals requiring change to Pca 42 –
epidurals used along with Pca 5 –
complications
 Total 22 29
 clavien i 11 14
 clavien ii 8 10
 clavien iii 2 3
 clavien iV 1 2
 clavien V – –

Abbreviations: PCA, patient-controlled analgesia; PSA, prostate-specific antigen.
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Figure 1 comparison of epidural group and non-epidural group.
Notes: (A) with ‘raw’ data, not accounting for any confounding factors, and (B) with data taking into account confounding factors (age, TnM, Psa, gleason score).
Abbreviations: Psa, prostate-specific antigen; SD, standard deviation; non-conf’g, non confounding.

that 98% of the epidural failures were related to technical 

issues.

The overall percentage of complications in relation to the 

anesthetic technique (Table 2) was not statistically significant 

(19% epidural vs 25% non-epidural; P = 0.8). Minor com-

plications related to the epidural were recorded (Table 3), 

with only four of these recorded as Clavien Type 1 as per 

protocol (Table 2).

Regarding oncologic outcome, PSA recurrence was ana-

lyzed further in this cohort (Table 1). A higher percentage of 

recurrence was found in the epidural group (17/115 = 14.8%) 

than in the non-epidural group (6/124 = 4.8%). The differ-

ences were found to be statistically significant (P = 0.012).

Discussion
Our study describes the evolution of pain management and 

oncologic outcome after RRP in a single tertiary center. Our 

results suggest a decline in, if not cessation of, the overall use 

of epidural anesthesia for pain management in RRP patients. 

Although Rodgers et al11 have previously found the epidural 

to provide better pain control, in our environment, disadvan-

tages appear to outweigh advantages of its use.

Much of the decline in epidural use resulted from the 

results of the Australian MASTER study, published in 
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2002. The authors analyzed 915 patients undergoing major 

abdominal surgery. Patients were defined as ‘high-risk’ with 

one of nine defined comorbid states, and were randomly 

assigned intraoperative epidural anesthesia and postopera-

tive epidural analgesia for 72 hours, with general anesthe-

sia (site of epidural selected to provide optimum block) 

or control.  Mortality at 30 days was low in both groups 

(epidural 23 [5.1%], control 19 [4.3%]; P = 0.67). Only 

one of eight categories of morbid endpoints in individual 

systems (respiratory failure) occurred less frequently in 

patients managed with epidural techniques (23% vs 30%; 

P = 0.02). The authors concluded that most adverse morbid 

outcomes in high-risk patients undergoing major abdominal 

surgery were not reduced by the use of combined epidural 

and general anesthesia and postoperative epidural analge-

sia. However, the improvement in analgesia, reduction in 

respiratory failure, and low risk of serious adverse conse-

quences suggest that many high-risk patients undergoing 

major intra-abdominal surgery will gain substantial benefit 

from combined intraoperative general and epidural anes-

thesia, with epidural analgesia continuing postoperatively. 

Afterwards, the same data were re-analyzed and subgroups 

were created.12 The conclusions suggest similar concepts: 

no differences were found in outcome between epidural and 

control groups in subgroups at increased risk of respiratory 

or cardiac complications or undergoing aortic surgery, or 

in a subgroup with failed epidural block (all P . 0.05). A 

small reduction was found in the duration of postoperative 

ventilation (geometric mean [standard deviation; SD]: 

control group 0.3 [6.5] hours vs epidural group 0.2 [4.8] 

hours; P = 0.048). No differences were found in length of 
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Figure 2 comparison of epidural group and non-epidural group.
Notes: (A) With data prior to 2004, and (B) with data during and after 2004.
Abbreviation: sD, standard deviation.

Table 3 local complications due to the epidural only in the 
epidural sub-group (n = 115)

Complication N

inadequate analgesia 
 inadequate analgesia + hypotension 
 inadequate analgesia + paresthesia 
 inadequate analgesia + motor block

6 
2 
1 
1

hypotension 
 hypotension + paresthesia 
 hypotension + motor block

7 
4 
2

Motor block 
 Motor block + paresthesia

7 
1

Paresthesia 3
site infection 
 site infection + oozy

3 
2

epidural hematoma 1
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stay in intensive care or in the hospital. There was no rela-

tionship between frequency of use of epidural analgesia in 

routine practice outside the trial and benefit from epidural 

analgesia in the trial.

Epidural analgesia after abdominal surgery has been 

reported to be more expensive; while epidural analgesia 

provided superior analgesia, it incurred approximately 80% 

higher costs than patient-controlled analgesia.13

Fast-track recovery programs encourage the use of epi-

durals; however, associated practical issues include theatre 

delays due to time required for insertion of epidurals and 

postoperative problems with analgesia at the time of ces-

sation or failure of epidurals, and hypotensive episodes.14 

Brodner et al4 reported that, although personal supervi-

sion was higher for patients receiving epidural analgesia, 

cost analysis revealed that final savings would obviate the 

need for 433 days of intensive care unit stay over 1 year. 

The authors concluded that epidural analgesia has a place 

in optimal perioperative pain management; however, it is 

more time consuming than intravenous patient-controlled 

analgesia.

Several studies in abdominal surgery have shown pain 

management with an epidural to shorten length of hospital 

stay. Morimoto et al15 found a shorter length of hospitalization 

after proctocolectomy with ileal pouch–anal canal anasto-

mosis in patients receiving epidural fentanyl than in controls 

receiving systemic morphine. Another group of authors16 

described a shortening of length of stay for patients undergo-

ing laparoscopic colectomies with epidural (2.8 days) versus 

systemic morphine (3.9 days).

Our results suggest that epidural analgesia generates 

an increase in length of hospital stay that is not related to 

confounding factors; a significant percentage of patients 

undergoing epidural analgesia required a patient-controlled 

analgesia rescue, and theatre delays, as well as technical 

problems related to epidural insertion, were relevant issues. 

The major putative mechanisms by which regional block 

might reduce the risk of cancer recurrence include decreas-

ing the surgical stress response, reducing the requirement 

for volatile anesthesia, and obviating the need for opioid 

administration. Previous data on major abdominal surgery 

for cancer have been analyzed in the long-term results of ran-

domized controlled clinical trials in Australia, New Zealand, 

and Asia, results of which were recently published.17 A total 

of 503 patients undergoing potentially curative surgery 

for cancer were enrolled in the study. The results show a 

median time to recurrence of cancer or death was 2.8 (95% 

confidence interval [CI] 0.7–8.7) years in the control group 

and 2.6 (0.7–8.7) years in the epidural group (P = 0.61). 

Recurrence-free survival was similar in both epidural 

and control groups (hazard ratio 0.95, 95% CI 0.76–1.17; 

P = 0.61). Myles et al17 concluded that the use of epidural 

block in abdominal surgery for cancer is not associated with 

improved cancer-free survival. The failure rate in our study 

is attributable to the service being provided by anesthetists 

training in a teaching hospital. The practice of using epidur-

als with RRP has largely been abandoned in our center for 

the aforementioned reasons.

We state a higher risk of recurrence after RRP under 

epidural analgesia as shown by our results. The survival 

data results are controversial for two main reasons. First, our 

series was performed in a tertiary teaching hospital, wherein 

most of the epidurals and RRPs were performed by training 

anesthetists and urologists and so, for example, the rate of 

positive margins in the patients with a PSA recurrence after 

RRP is actually higher than expected for a non-teaching 

center. Second, the number of patients in our series with a 

recurrence after epidural is quite low.

Our results appear to contradict the results obtained by 

Biki et al18 regarding biochemical recurrence. These authors 

stated that due to immunologic responses related to gen-

eral versus epidural anesthesia, they observed a reduction 

of PSA recurrences in men receiving epidural analgesia. 

Theoretically, since epidural anesthesia is believed to confer 

a reduced stress response,8 the human body is able to fight 

against residual cancer cells, resulting in a reduced PSA 

recurrence rate. However, the cohort of patients in the study 

by Biki et al was unusual in that they reported a 61% rate 

of positive margins (62/102) in the epidural group – greater 

than the non-epidural group at 48% (69/123). This raises the 

possibility of adjuvant treatment reducing PSA recurrence, 

which was not reported. Further, since no clear description 

of patients’ demographic characteristics such as TNM clas-

sification of malignant tumors were provided at a sub-group 

level, then some confounding factors (eg, adjuvant treat-

ment) should be taken into account when considering their 

overall data on PSA recurrence. More recently, Tsui et al19 

concluded, in a shorter series, that no difference was observed 

between the epidural and control groups in disease-free 

survival at a median follow-up of 4.5 years. Furthermore, 

Wuethrich et al20 finalize with the same conclusion: no sig-

nificant difference was found between general anesthesia 

plus postoperative ketorolac–morphine analgesia and general 

anesthesia plus intraoperative and postoperative thoracic 

epidural analgesia in biochemical recurrence-free survival, 

cancer-specific survival, or overall survival.
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Conclusion
Previous studies have established that postoperative epidural 

analgesia has a superior analgesic effect to patient-controlled 

analgesia. However, results from our database have suggested 

an increased length of hospital stay, as well as technical prob-

lems related to the epidural, or an increase in PSA recurrence, 

indicating that epidurals are probably not the best analgesia 

for patients undergoing RRP.

There is a need for large randomized controlled trials to 

determine the ability of epidural analgesia to alter disease 

recurrence rates following RRP. However, with minimally 

invasive techniques becoming more widespread and epidu-

ral analgesia being used less often, this study may never be 

undertaken.
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The authors report no conflicts of interest in this work.
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