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Perioperative epidural analgesia is not associated with increased
survival from renal cell cancer, but overall survival may be
improved: a retrospective chart review

L’analgésie péridurale périopératoire n’est pas associée à une
augmentation de la survie après un cancer des cellules rénales,
mais la survie globale pourrait être améliorée : une analyse de
dossiers rétrospective
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Abstract

Purpose We investigated the possible association between

perioperative epidural and both cancer-specific survival

(CSS) and overall survival (OS) in patients undergoing

partial or radical nephrectomy for localized renal cell

carcinoma (RCC).

Methods A retrospective chart review was performed on

patients who underwent complete surgical resection of

localized RCC from 1994-2008 at our institution. Baseline

demographics and pathological and survival data were

collected. Patients with clinically or pathologically

positive lymph nodes or metastatic disease at the time of

surgery were excluded. Patients with pathologically

positive surgical margins were also excluded. Patients

were divided into two groups, systemic analgesia and

epidural analgesia. Multivariable Cox regression analysis

was used to determine CSS and OS, and survival curves

were generated using the Kaplan-Meier method.

Results Four hundred thirty-eight patients were included in

the analysis. Baseline characteristics of both groups were

similar. Median follow-up was 77 months. On multivariable

analysis, patient age (hazard ratio [HR], 1.04; 95%

confidence interval [CI], 1.02 to 1.07), epidural status

(HR, 0.5; 95% CI, 0.4 to 0.8), year of surgery (HR, 0.9; 95%

CI, 0.89 to 0.95), and pathologic T-stage (pT-stage)C 2 (pT-

stage2: HR, 2.2; 95% CI, 1.2 to 4.1 and pT-stage3: HR, 3.1;

95% CI, 2.0 to 4.7) were independent predictors of OS.

Nevertheless, epidural status did not significantly predict

CSS (P = 0.73), while T-stage and year of surgery

maintained their respective predictive significance.

Tumour grade did not significantly affect OS or CSS.

Conclusions Our retrospective analysis suggests that

epidural at the time of surgical excision of localized RCC

does not significantly impact CSS. Nevertheless, use of

epidural was associated with significantly improved OS.

Future prospective clinical and laboratory studies are

warranted in order to characterize these associations

further and determine the underlying mechanisms.

Résumé

Objectif Nous avons examiné l’association possible entre

une péridurale périopératoire et la survie spécifique au

cancer (SSC) ou la survie globale (SG) chez des patients

subissant une néphrectomie partielle ou radicale en raison

d’un hypernéphrome localisé.

Méthode Nous avons réalisé une analyse rétrospective

des dossiers des patients ayant subi une résection
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chirurgicale totale d’un hypernéphrome localisé entre

1994 et 2008 dans notre institution. Les données

démographiques et pathologiques de base ainsi que les

données de survie ont été colligées. Les patients ayant des

nœuds lymphoı̈des positifs d’un point de vue clinique ou

pathologique ou une maladie métastatique au moment de la

chirurgie ont été exclus de l’étude. Ont également été

exclus les patients ayant des marges chirurgicales positives

d’un point de vue pathologique. Les patients ont été divisés

en deux groupes, soit analgésie systémique/intraveineuse et

analgésie péridurale. Une analyse multivariée par

régression de Cox a été utilisée afin de déterminer la

SSC et la SG, et les courbes de survie ont été générées à

l’aide de la méthode de Kaplan-Meier.

Résultats Quatre cent trente-huit patients ont été inclus

dans l’analyse. Les caractéristiques de base des deux

groupes étaient semblables. Le suivi médian était de 77

mois. Lors de l’analyse multivariée, l’âge du patient

(rapport de risque [RR] 1,04; intervalle de confiance [IC]

95 %, 1,02 à 1,07), le statut péridural (RR, 0,5; IC 95 %,

0,4 à 0,8), l’année de la chirurgie (RR, 0,9; IC 95 %, 0,89 à

0,95) et le stade T pathologique (stade Tp) C 2 (stade Tp2 :

RR, 2,2; IC 95 %, 1,2 à 4,1 et stade Tp3 : RR, 3,1; IC 95 %,

2,0 à 4,7) étaient des prédicteurs indépendants de SG.

Toutefois, le statut péridural n’a pas prédit la SSC de façon

significative (P = 0,73), alors que le stade T et l’année de

chirurgie ont maintenu leur importance prédictive

respective. La classification histologique de la tumeur n’a

pas affecté la SG et la SSC de façon significative.

Conclusion Selon notre analyse rétrospectiveune

péridurale réalisée au moment de l’excision chirurgicale

d’un hypernéphrome localisé n’a pas d’impact significatif

sur la SSC. L’utilisation d’une péridurale était toutefois

associée à une SG considérablement améliorée. D’autres

études prospectives cliniques et de laboratoire sont

nécessaires à l’avenir pour caractériser davantage ces

associations et en déterminer les mécanismes sous-jacents.

Over the last several decades, expanding utilization of

computed tomography, ultrasound, and magnetic resonance

imaging has led to an increase in incidentally discovered

renal masses as well as a significant stage migration

towards earlier detection of more localized lesions.1

Surgical treatment through radical or partial nephrectomy

is the mainstay of management and is the only curative

treatment for renal cell carcinoma (RCC). Nevertheless,

resection of the primary lesion can itself be associated with

the release of cancer cells into the lymphatic system and

bloodstream and act as the source of metastatic disease, as

has been shown in both animal and human models.2,3

Previous work has shown that RCC is an

immunoresponsive malignancy, and immune-based

therapies have shown to prolong survival in metastatic

RCC (mRCC),4-6 while others have shown that cytokine-

related therapies improve survival in mRCC.7,8 As a

corollary, perioperative epidural (POE) analgesia has been

shown to reduce postoperative pain and improve immune

function in patients undergoing a variety of invasive

surgical procedures.9-12 Regional anesthesia in the setting

of oncologic surgery may have less deleterious short-term

effects on the immune system, potentially decreasing

cancer recurrence by attenuating the neuroendocrine

stress response to surgery, reducing pain, minimizing

opioid use, and decreasing pro-inflammatory

cytokines.13,14 Thus, the leading hypothesis that epidural

analgesia confers benefit with regard to cancer recurrence

is based on its ability to attenuate the immune suppression

that accompanies surgical stress. There is currently a

paucity of literature examining the relationship between

POE and survival following complete surgical resection of

localized RCC. We therefore endeavoured to evaluate the

potential association between the use of POE and improved

survival outcomes in patients undergoing open surgical

resection of localized RCC.

Methods

After obtaining Cleveland Clinic Institutional Review

Board approval, we performed a retrospective

chart review of a prospectively collected database of

patients who underwent surgical resection for clinically

localized RCC at our institution from 1994-2008. This

database has been utilized in previous publications from

this institution.15 This study was not registered. Two

authors (F.F. and E.K.) obtained patient details (including

baseline demographics and tumour histology, grading, and

staging) through electronic medical records (EMR), and a

third author (H.E.) verified the data. A designated,

registered nurse database manager then entered and

continuously updated the records. Patients undergoing

open radical or partial nephrectomy (RN or PN), without

clinical or radiographic evidence of metastatic disease at

the time of surgery, but with pathologically confirmed RCC

(including all of its histological subtypes), were included in

the study. Patients were excluded from the analysis if they

underwent laparoscopic or robotic radical/partial

nephrectomy (as epidurals are rarely required in these

cases due to diminished analgesia requirements),

underwent percutaneous thermal ablative therapy, or had

positive surgical margins, non-malignant histology (e.g.,

angiomyolipoma, oncocytoma, benign cyst, etc.), or
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evidence of clinical or pathologic adrenal or lymph node

involvement. Perioperative epidural status for each patient

was obtained from billing codes and confirmed by

reviewing the EMR. Patients were divided into two

groups according to POE status—i.e., patients who

received only perioperative systemic analgesia (SA

group) only at the time of open radical/partial

nephrectomy and patients who received POE, in addition

to systemic analgesia, at the time of open radical/partial

nephrectomy (EA group).

All epidural catheters were inserted in the thoracic

region (from T-7 to T-10), and the anesthesiologist selected

the precise anatomic level to match the planned incision.

The intraoperative use of epidurals was determined by

EMR review. Postoperative analgesia was managed with

continuous infusions of bupivacaine combined with either

morphine (1994-2004) or fentanyl (1995-2008). Epidural

functionality was assessed immediately postoperatively in

the recovery room, then daily by acute pain service team

members. Epidural failure was defined as complete failure

to attain any dermatomal analgesic coverage and/or

conversion to alternative/systemic analgesic methods and

discontinuation of the epidural catheter.

Postoperative opioid analgesia for SA patients was

achieved by patient-controlled intravenous infusion and/or

oral administration (hydromorphone, fentanyl, oxycodone,

and rarely morphine).

The primary endpoints for the study were cancer-

specific survival (CSS) and overall survival (OS), where

CSS is defined as freedom from death from renal cell

carcinoma, specifically, and OS is defined as freedom from

death from all causes of mortality, including renal cell

carcinoma. Secondary endpoints included median

intraoperative blood loss and median hospital stay, in

days. Other variables analyzed included age, sex, race,

American Society of Anesthesiologists (ASA) class, year

of surgery, pathologic T-stage (pT-stage) based on the

American Joint Committee on Cancer classification and

pathologic Fuhrman grade—the most popular and widely

accepted systems for staging and grading of RCC,

respectively.16,17 These patient- and disease-specific

variables were chosen specifically because they are

commonly associated with altered patient survival.18-21

Survival status for each patient was determined through

the Social Security Death Index, while cause of death was

obtained from the Ohio Death Index (a state-run data

collection program that tracks deaths and causes of death

derived from death certificates from the Ohio Department

of Health in Columbus, OH, USA), EMR, and/or phone

call to the patient’s next of kin. Survival time was

calculated from the date of surgery.

Differences in baseline characteristics between the

groups were compared. Medians and quartiles were

calculated for continuous variables, and P values were

obtained from the Wilcoxon rank-sum test. Frequencies

and percentages were calculated for categorical variables,

and P values were obtained from the Chi square test.

In order to account for differences between the two

groups, we performed a propensity score analysis of

epidural on the matched cohort for both CSS and OS by

logistic regression (Supplemental Figs 1 and 2 for CSS and

OS, respectively; available as Electronic Supplementary

Material). The variables used to calculate the propensity

score included age, race, sex, ASA class, year of surgery,

pT-stage, and pathologic Fuhrman grade. For OS, we

identified 280 records with complete data on all matching

variables: 162 were in the EA group and 118 were in the

SA group. The matching algorithm ratio was 1:1, without

replacement. For the OS analysis, we matched 118:118 for

the EA group vs the SA group. For the CSS analysis, the

ratio was 112:112. All variables were balanced for the

matched dataset at a significance level of 0.05. All reported

CSS and OS results are based on matched data.

Multivariable Cox regression analysis of matched

patients was used to determine CSS and OS for the SA

and EA groups using the aforementioned variables (age,

sex, race, ASA class, year of surgery, use of intraoperative

epidural, pT-stage, and pathologic Fuhrman grade), while

CSS and OS survival curves comparing matched SA and

EA groups were generated using the Kaplan-Meier method.

All calculations were performed using Statistical Package

for the Social Sciences (SPSS�), version 21 (IBM Corp.,

Armonk, NY, USA). Data were considered statistically

significant at a P value of 0.05.

Results

We identified 1,312 patients in our database who had

undergone surgery for renal tumours during 1994-2008.

Patients were excluded for one or several of the following

reasons: underwent thermal ablative therapy (n = 122) or

laparoscopic renal surgery (n = 305), non-malignant

(n = 584) or non-renal cell carcinoma histology (n = 3),

cT4 disease (i.e., the tumour has spread beyond Gerota’s

fascia—the fibrous layer that surrounds the kidney and

nearby fatty tissue—or has grown into the adrenal gland,

thereby denoting locally advanced disease) (n = 8),

pathologically confirmed node-positive disease (n = 29),

radiologically confirmed metastases at the time of surgery

(n = 50), positive intraoperative surgical margins

(n = 15). Thus, 874 patients were excluded, leaving 438

patients for the final analysis—203 patients in the SA

group and 235 patients in the EA group. Overall survival

data were available for all patients. Despite using the

Social Security Death Index, Ohio Death Index, EMR, and
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phoning next of kin, cause of death information was not

available for 28 (6.4%) deceased patients (15 patients in

the SA group and 13 in the EA group). These patients were

excluded from the CSS analysis. Median [interquartile

range (IQR)] follow-up time was 77 [37-122] mth (6.4 yr).

Baseline patient characteristics for the entire cohort,

including ASA class and pathologic patient characteristics,

were similar between the SA and EA groups, except for

pathologic stage (Table 1). Pathologic stage information

was not available for 84 and 75 patients in the SA and EA

groups, respectively, as these patients underwent open

partial nephrectomy, to which no T-staging is applied.

Baseline patient characteristics for the CSS and OS

matched cohorts are presented in Tables 1 and 2

Electronic Supplementary Material, respectively.

All operations were performed under general anesthesia.

Intraoperative epidural infusions were used in 211/235

(90%) EA patients, while almost all postoperative epidural

infusions were functional among EA patients (229/235

[97%]). For EA patients, epidural infusions consisted of

fentanyl 2 lg�mL-1 and 0.1% bupivacaine in 116 (49%)

patients, or morphine 100 lg�mL-1 and 0.1% bupivacaine

in 119 (51%) patients. The median [IQR] duration of

indwelling perioperative epidural was 3 [3-3] days.

Epidural usage increased over time. Among the 235 EA

patients, 74/235 (31%) patients received epidurals for

procedures performed up to and including 2001, while 161/

235 (69%) patients received epidurals for procedures

performed after 2001 (P\ 0.001). A cutoff year of 2001

was chosen to reflect the midpoint in time of our study

population and to differentiate between epidural practices

before and after that time.

Overall, 120 (59%) and 86 (37%) patients died in the

unmatched SA and EA groups, respectively, during the

study period. Median OS rates for the SA and EA groups

were 105 mth (8.8 yr) vs 187 mth (15.6 yr), respectively

(95% CI, 74.1 to 135.9 and 121.6 to 252.4, respectively).

This translates to a 27% and 20% mortality rate at the

median follow-up point for the SA and EA groups,

respectively. The OS rates for SA patients at five and ten

Table 1 Baseline patient clinical and pathologic characteristics for the entire (unmatched) cohort

SA (n = 203) EA (n = 235) P value

Age, Median [IQR] 62 [54-69] 62 [53-68] 0.60

Male, n (%)

Female, n (%)

133 (65.5)

70 (34.5)

141 (60.0)

94 (40.0)

0.24

Race, n (%) Caucasian

African American

Asian

Hispanic

Other/Unknown

179 (88.2)

16 (7.9)

3 (1.5)

2 (1)

3 (1.5)

214 (91.1)

14 (6.0)

6 (2.6)

1 (0.4)

0 (0)

0.26

ASA Class, n (%) I

II

III

IV

V

Unknown

1 (0.5)

40 (19.7)

159 (78.3)

0 (0)

0 (0)

3 (1.5)

1 (0.4)

54 (23.0)

176 (74.9)

2 (0.8)

0 (0)

2 (0.9)

0.49

Pathologic Grade, n (%) Low (Grades 1-2)

High (Grades 3-4)

Unknown

75 (36.9)

71 (34.9)

57 (28.1)

108 (45.9)

70 (29.8)

57 (24.3)

0.06

Pathologic Stage, n (%) T1

T2

T3

N/A

70 (34.5)

18 (8.9)

42 (20.7)

73 (35.9)

124 (52.8)

8 (3.4)

38 (16.2)

75 (31.9)

0.001

Histology, n (%) Clear cell

Papillary

Chromophobe

Sarcomatoid

Oncocytic

Unclassified

171 (84.2)

26 (12.8)

4 (1.9)

0 (0)

2 (0.9)

0(0)

191 (81.3)

26 (11.0)

13 (5.5)

1 (0.4)

1 (0.4)

2 (0.9)

0.16

ASA = American Society of Anesthesiologists; EA = epidural analgesia; SA = systemic analgesia; IQR = interquartile range
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years were 61.1% (95% CI, 54.5 to 67.7) and 46.4% (95%

CI, 39.4 to 53.4), respectively. The OS rates for EA

patients at five and ten years were 74.0% (95% CI, 68.4 to

79.7) and 57.6% (95% CI, 49.4 to 65.8), respectively.

Kaplan-Meier analysis of matched patients revealed an

improved OS for EA patients compared with SA patients,

while we did not observe a statistically significant

difference in CSS over time (Figs 1, 2). On multivariable

analysis of matched patients, epidural status (hazard ratio

[HR], 0.5; 95% CI, 0.4 to 0.8), year of surgery (HR, 0.9;

95% CI, 0.85 to 0.96), and pT-stage C 2 (pT-stage2: HR,

2.5; 95% CI, 1.4 to 4.5 and pT-stage3: HR, 3.1; 95% CI,

2.0 to 4.8) were independent predictors of OS, while high-

grade (Fuhrman grade III-IV) vs low-grade (Fuhrman grade

I-II) disease was not (HR, 0.9; 95% CI, 0.6 to 1.4).

Nevertheless, epidural status did not predict better CSS

(HR, 0.7; 95% CI, 0.4 to 1.2), while year of surgery (HR,

0.9; 95% CI, 0.80 to 0.96) and pT-stage C 2 predicted CSS

(pT-stage2: HR, 3.8; 95% CI, 1.4 to 10.7 and pT-stage3:

HR, 8.1; 95% CI, 3.7 to 18.0). High-grade vs low-grade

disease did not significantly predict CSS (HR, 1.6; 95% CI,

0.8 to 3.2). When factoring intraoperative epidural use, the

OS advantage was maintained on multivariable analysis

(HR, 0.6; 95% CI, 0.4 to 0.9; P = 0.006), while CSS was

not significantly improved by intraoperative epidural

infusion (HR, 0.7; 95% CI, 0.4 to 1.2; P = 0.19). These

results are summarized in Tables 2 (OS) and 3 (CSS).

Analysis of the multivariable propensity score on the

matched cohort revealed that POE was still associated with

significantly improved OS (P = 0.004) but not CSS

(P = 0.22).

In secondary analyses, median intraoperative blood loss

for patients in the SA group was 425 mL vs 300 mL in the

EA group (95% CI, 290 to 877; P \ 0.001), while the

median hospital stay was five days in both groups

(P = 0.14).

Discussion

Our study describes the outcomes after RCC surgery and

use of POE in a single tertiary centre. The findings suggest

an association between POE and improved OS after

surgery for clinically localized RCC, but no statistically

significant improvement in CSS. Baseline pathologic stage

characteristics were statistically different between SA and

EA groups, but given the retrospective nature of our study,

this finding was not unexpected. Performing a

multivariable matched analysis controlled for this

difference and, not surprisingly, revealed that increasing

pT-stage was inversely associated with OS and CSS. Age

was found to be a predictor of OS but not CSS, while sex,

race, ASA class, and pathologic Fuhrman grade had no

effect on CSS or OS. Our OS rates are comparable with

contemporary OS rates from other open RN and PN series

in the setting of localized RCC.22,23 It is important to point

out that all univariable and multivariable analyses of

matched data exclude all patients who had a partial

Fig. 1 Kaplan-Meier overall survival comparison of systemic

analgesia vs epidural analgesia in matched patients undergoing

radical or partial nephrectomy for localized renal cell carcinoma

Fig. 2 Kaplan-Meier cancer-specific survival comparison of

systemic analgesia vs epidural analgesia in matched patients

undergoing radical or partial nephrectomy for localized renal cell

carcinoma
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nephrectomy, as no staging data were available for this

subgroup. Extending the results of our univariable and

multivariable matched analyses to patients with a partial

nephrectomy may not be appropriate.

In the United States, RCC (the predominant form of

kidney cancer in adults) incidence rates continue to rise,

though a significant stage migration towards the detection

of localized early-stage tumours has occurred. These

patterns are consistent with reports of incidental

diagnoses due to the increasing use of abdominal

ultrasound and computed tomography imaging

modalities.24 With increased detection of localized renal

masses, improved cure rates are attainable through surgical

intervention, which is the mainstay of curative treatment.

The fact that cellular-mediated immunity is the primary

defense mechanism against cancer cells is germane to our

hypothesis. Both animal and human studies suggest that

natural killer (NK) cell activity may play a critical role in

determining disease-free survival after oncologic surgery.25

The possible interaction between surgery, anesthesia,

cellular immunity, and cancer recurrence is complicated

and has been studied in various tumour models.26

Intravenous anesthetics like propofol do not seem to

inhibit growth of cancer cells, but they limit their invasion

in a number of malignant cell models27-30 and seem to have

a protective effect regarding development of metastases.31

In rats, ketamine and thiopental appear to suppress NK

cells and increase the risk of cancer recurrence32;

Midazolam contributes to immunosuppression in

humans,33 while opioids inhibit humoral and cellular

immune functions in humans,34 to cite several examples.

Renal cell carcinoma is an immunoresponsive cancer,

exemplified by the use of interleukin-2 in cases of

metastatic disease and occasionally resulting in complete

remission in these patients.35 The immunoresponsivity of

RCC begs the question whether a more efficient patient

immune system in the perioperative period leads to better

survival outcomes following cancer-related surgery.

Table 2 Multivariable analysis of overall survival based on perioperative epidural status for matched groups

Variable P Value HR 95% CI

Received POE 0.003 0.55 0.37 to 0.82

Intraoperative Epidural Use 0.006 0.56 0.41 to 0.86

Age \ 0.001 1.04 1.02 to 1.07

Race (Caucasian vs non-Caucasian) 0.83 1.08 0.54 to 2.17

Sex (female vs male) 0.77 1.06 0.72 to 1.56

Year of Surgery 0.001 0.91 0.85 to 0.96

ASA Class (III-IV vs I-II) 0.70 0.89 0.50 to 1.60

Stage pT2 vs pT1 0.003 2.48 1.36 to 4.52

Stage pT3 vs pT1 \0.001 3.08 1.98 to 4.80

Fuhrman Grade (III-IV vs I-II) 0.78 0.94 0.62 to 1.44

ASA = American Society of Anesthesiologists; CI = confidence interval; HR = hazard ratio; POE = perioperative epidural; pT = pathologic

T-stage

Table 3 Multivariable analysis of cancer-specific survival based on perioperative epidural status for matched groups

Variable P Value HR 95% CI

Received POE 0.21 0.67 0.36 to 1.24

Intraoperative Epidural Use 0.19 0.70 0.38 to 1.22

Age 0.82 1.00 0.97 to 1.04

Race (Caucasian vs non-Caucasian) 0.81 0.88 0.30 to 2.54

Sex (female vs male) 0.74 1.11 0.60 to 2.05

Year of Surgery 0.01 0.90 0.81 to 0.96

ASA Class (III-IV vs I-II) 0.73 0.85 0.35 to 2.08

Stage pT2 vs pT1 0.01 3.82 1.36 to 10.74

Stage pT3 vs pT1 \0.001 8.11 3.65 to 18.02

Fuhrman Grade (III-IV vs I-II) 0.22 1.58 0.77 to 3.24

ASA = American Society of Anesthesiologists; CI = confidence interval; HR = hazard ratio; POE = = perioperative epidural;

pT = pathologic T-stage
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A novel study has evaluated the effect of epidural

anesthesia on the occurrence of renal cancer in a subset of

30 patients (11 epidural, 19 non-epidural) from a larger

multiorgan prospective randomized trial comparing POE

with no POE at the time of oncologic surgery. Results of

this study showed similar survival outcomes for both

groups.36 Other investigators have analyzed post-surgical

outcomes of various genitourinary malignancy

interventions, with conflicting results. Biki et al. found

that the recurrence of cancer following radical

prostatectomy was 57% lower in patients treated with

epidural anesthesia.37 Nevertheless, Mir et al. showed

higher biochemical recurrence rates in males who received

POE when undergoing radical prostatectomy

(P = 0.012).38 Ours is a novel study representing a

model of pure renal cell carcinoma.

Several groups have retrospectively studied the

association between POE and improved survival in other

cancers. While some found statistically significant

associations between the use of POE and increased time

to cancer recurrence and overall survival,39 others have not

shown any survival benefit with utilization of POE for

oncologic surgeries.40-42 A recent meta-analysis of 20

studies, analyzing outcomes of over 50,000 patients

undergoing cancer-related surgery, concluded that

regional anesthesia improves OS but not cancer

recurrence rates when compared with general anesthesia

alone43—results that reflect our own.

As a result of conflicting evidence, a recent workshop

from the British Journal of Anaesthesia produced a

consensus statement regarding cancer and anesthesia. The

group concluded that, ‘‘while the concept that anesthetic or

analgesic technique might affect cancer outcomes is

intriguing, there is currently insufficient evidence to

support any change in clinical practice.’’44 Clearly, more

level-1 evidence is needed in order to support or refute the

hypothesis that effective POE anesthesia leads to better

cancer-related survival outcomes in the context of

oncologic surgery, and randomized trials are currently

underway.45

Our study identified an OS benefit associated with the

use of POE with no CSS benefit. This finding, in our

opinion, is somewhat puzzling, since the proposed

mechanism of any attributed survival benefit is the

improved immune function and immune surveillance of

micrometastatic disease associated with POE analgesia.

Still, epidural use was associated with a non-statistically

significant HR of 0.7 with regard to CSS. This finding

raises the question whether methodological shortcomings

and bias partially neutralized any positive effect of epidural

use. In this regard, a type-II error cannot be ruled out.

In fact, this dichotomous finding is not without

precedent. In one of the largest series, Cummings et al.

retrospectively analyzed 42,000 patients from the

Surveillance, Epidemiology, and End Results database

who underwent open colectomy for nonmetastatic

colorectal cancer and calculated survival based on POE

status. Interestingly, an association was observed between

epidural use and improved survival (HR, 0.91; 95% CI,

0.87 to 0.94). Nevertheless, no reduction in cancer

recurrence was found (odds ratio, 1.05; 95% CI, 0.95 to

1.15).46

In a secondary analysis, we found a statistically

significant reduction in intraoperative blood loss in the

POE group—a finding consistent with a recently published

meta-analysis.47 Whether epidural use has an indirect,

specific effect on survival outcomes via better

hemodynamic control and decreased intraoperative blood

loss remains to be elucidated.

In addition, we found no difference in hospital stay

between the groups. The results in the literature regarding

the effect of epidural analgesia and length of stay are

inconsistent,48,49 and such analysis is lacking in the context

of urologic surgery. The answer to this question will

require prospective studies.

Our study has several limitations. The retrospective

nature lends itself to various inherent biases. Patients were

not randomly assigned to either group and postoperative

follow-up was not standardized, thus potentially

introducing selection and confounding biases inherent in

observational analyses. Second, specific cause of death was

not available for 28/206 deaths, and we did not compare

the characteristics of these 28 patients with the patients

included in the survival analysis; thus, this is a potential

source of bias. We speculate that we might have observed a

significant difference in CSS, in addition to OS, had this

missing information been available in our study population.

In addition, epidural opioid dosing information, rescue

systemic opioid analgesia requirements for EA patients and

systemic narcotic use information for SA patients, was not

uniformly available and is a potential confounder of our

study. Furthermore, pre- and postoperative patient

comorbidities, such as reduced glomerular filtration rate,

frailty, and other concurrent diseases, may have

confounded our results. Additionally, tyrosine kinase

inhibitors, the mainstay of treatment for metastatic RCC,

were not available for the majority of patients in our cohort

as they were treated before these drugs became widely

available. Nevertheless, we did not control for the use of

these drugs and other treatment protocols, thus potentially

confounding our results. For example, Enhanced Recovery

After Surgery (ERAS) protocols are a recent evolution of

pre- and post-surgical care and are now implemented

commonly for major intra-abdominal surgeries.

Nevertheless, ERAS protocols were not uniformly

implemented at our institution during the study period.
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As with all retrospective studies, our ability to adjust for

potential biases is limited to the available data. Although

we attempted to standardize our cohorts (i.e., we excluded

patients with positive surgical margins, non-malignant

histology, evidence of clinical or pathologic lymph node

involvement, evidence of clinical or pathologic metastatic

disease), we eliminated a large number of patients from the

original database to achieve this end, and this limitation is

noteworthy. Despite the relatively homogeneous

characteristics of our study groups, residual bias due to

uncontrolled variables may remain. Consequently, the

associations we report should not be considered evidence

of a causal relationship, which will more reliably be

derived from prospective randomized trials.

Despite these limitations, the strengths of our study bear

consideration. This analysis represents one of the largest

comparative epidural series to date in the context of RCC

surgery and subsequent survival. We adhered to strict

inclusion and exclusion criteria in order to capture patients

without evidence of clinical, pathologic, or radiographic

residual disease immediately following PN or RN. Finally,

the median follow-up of 77 months is a considerable

achievement.

Conclusion

Our retrospective analysis suggests no significant CSS

benefit, but a significant OS advantage associated with

POE analgesia in patients undergoing open surgical

resection of localized RCC. Our results also show that

POE confers an intraoperative blood loss advantage. In our

view, the decision to use POE in open RCC surgery should

be based primarily on other objectives, such as the

provision of superior analgesia, patient satisfaction, and

decreased side effects of systemic opioids. Further basic

science and translational work is required to identify

differences in tumour biology in response to POE

compared with SA and to delineate the underlying

mechanism(s) of action of epidural anesthesia on the

proliferation of cancer cells.
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