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Abstract

Background: Epidural analgesia (EA) has been suggested to be a key element within the enhanced recovery after surgery guidelines
for elective colonic surgery (ERAS). However, divergent descriptions exist concerning the optimal duration of epidural analgesia
in ERAS. Our study objective was to investigate associations between epidural analgesia duration, length of stay and complication
rate, focusing on the value of a third or fourth day of use.
Methods: In retrospective analysis, 243 patients who underwent elective colonic surgery according to ERAS and received EA as
postoperative analgesic regimen between 2009 and 2012 were studied. Data were pooled according to the duration of EA, groups 1
to 4: ≤ 24 h , >24 to ≤48 h, >48 to ≤72 h and >72 h, respectively. Length of stay (LOS) in days, complication rate, patient controlled
intravenous analgesia (PCIA) opioid consumption, reason for termination of EA and other characteristics were documented.
Results: Overall median LOS was 7.9 days, interquartile range (IQR) 7. LOS differed among the 4 groups (p<0.001) and was
significantly higher in group 4 (19.3, IQR 21) compared to all other groups (1 to 3 respectively: 9.0, IQR 8, p=0.036; 6.8, IQR 6,
p<0.001; 7.0, IQR 6, p<0.001). Median LOS in group 2 was also significantly lower compared to group 1 (p=0.033). No differences
were found comparing group 3 to groups 1 and 2 (p=0.129; p=0.224). Overall median complication rate was 0, IQR 1, and differed
among the 4 groups (p=0.001). It was significantly higher in group 4 (1, IQR 2) compared to all other groups (1 to 3 respectively:
1, IQR 2, p=0.040; 0, IQR 1, p=0.005; 1, IQR 2, p<0.001). Opioid consumption through PCIA after termination of EA differed
significantly between group 1 and group 2 while its duration did not (87.8±35.2 mg vs. 62.4±39.3 mg, p=0.025; 54.8±19.2 hrs vs.
45.1±21.2 hrs, p=0.094).
Conclusions: Maintaining epidural analgesia (EA) beyond 48 hours postoperatively is not associated with prolonged LOS or an
increased complication rate. The third 24 hour period decreases change-over to PCIA. However, prolongation of EA beyond 72
hours is associated with increased LOS and complication rate within the conglomerate of factors in the ERAS clinical pathway in
this exploratory study.
Keywords: Epidural analgesia, fast-track surgery, length of stay, colonic surgery, postoperative analgesia, patient controlled
intravenous analgesia

Background
and its systemic inflammatory response is deemed an issue for
A recent study reported the implementation of the enhanced the first 72 hours. However, Gillissen et al., (2013) described
recovery after surgery guidelines for elective colonic surgery the removal of EA on postoperative day 2 (≈ 48 hours) in the
(ERAS) in The Netherlands [1]. It showed a decreased median Dutch implementation study [1]. While ERAS seems clear about
length of stay (LOS) in ERAS patients when compared to those the desirability of EA in general, it does not offer insight into
receiving traditional perioperative care [1]. ERAS is an example the value-add of EA versus its potential hinder as a function
of bundling individual, often not or only weakly, evidence-based of duration of usage: EA may hinder the expression of other
elements into a strong conglomerate which, together with an factors, as it may limit mobilization, require a urinary catheter
increase in procedural attention, form a new standard in care or an open IV-access.
or called ‘clinical pathway’. In ERAS, many of the pre-, intra- and
The purpose of this study was to investigate the relationship
postoperative aspects are anesthesia driven and include a policy of EA duration to LOS, focusing on the value of a third or even
of brief fasting, emphasis on short-acting anesthetic agents, fourth 24-hour period in patients with EA, treated according
avoidance of salt and fluid loading, preference for NSAID’s over to ERAS.
opioid analgesia, rapid mobilization as well as emphasis on
the use of intra- and postoperative epidural analgesia (EA) [2]. Methods
ERAS recommends EA usage and its supervision by an acute Data collection
pain service (APS) for 48 to 72 hours. Historically, acute pain After receiving the local ethics committee’s permission for this
© 2013 Koolwijk et al; licensee Herbert Publications Ltd. This is an Open Access article distributed under the terms of Creative Commons Attribution License
(http://creativecommons.org/licenses/by/3.0). This permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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withdrawal as well as when EA was to be continued beyond
72 hours. If EA was followed by patient controlled intravenous
analgesia (PCIA) this was done with piritramide 0,1%, 1 mg
per demand, with a six minute lock out period.

Outcomes

Primary outcome was LOS expressed in days. Secondary
outcomes were complication rate defined as the number of
registered complications within 30 days after surgery and
opioid consumption of patients having received PCIA after
termination of EA. The reason for termination of EA was
documented.

Statistical analysis

Figure 1. Duration of epidural analgesia: boxplot presenting
the duration of epidural analgesia for groups 1 to 4
(≤24, >24 to ≤48, >48 to ≤72, and >72 hours of epidural
analgesia respectively). Results are median and IQR.

retrospective observational, single-institution study, data from
all patients who received epidural analgesia (EA) as part of
ERAS occurring from January 1, 2009 through July 31, 2012
were gathered using the patient data management system
(PDMS) (MetaVision Suite version 5.46.38,iMDsoft), the APS
database, ward reports and notes, Electronic Patients File and
classic anesthesia charts (patients operated before January 1,
2010). In case of conflicting data between sources, the APS
database was used. Data were coded and anonymized by one
author (JK). Data collected reflecting the ERAS admission to
30 days after surgery.

Patient discharge

Specific criteria for discharge include: evaluation of health
(vital parameters, including. >0.5ml/kg/hr diuresis, lab results,
all within (1.5x) range, corrected for age); no signs of infection,
including no sub-febril temperature; defecation acceptable
in combination with adequate oral intake (no nausea or
vomiting in last 12 hours); able to move freely (corrected for
pre-operative status and the situation being discharged to);
supportive care arranged (eg., nursing visit at home). Adequate
visual analog scale pain level on oral medication must be
established. Within the period studied, no specific medical
or organizational changes in case management were made.
No transfer issues delaying departure were noted.

Standard medication and epidural withdrawal

All patients with EA received a ropivacaine 0,2% with sufentanil
0.5 μg·ml-1 solution by continuous infusion with target treatment length of 72 hours. After 72 hours, EA was routinely
terminated after patient evaluation and pain assessment. In
case of forced early eg., (≤48 hours: did not make it to day
3) epidural termination, the APS reported the reason for

Demographics (eg., gender, age, EA and surgical details),
hours of epidural analgesia (HEA), LOS, and complications
were documented. Cases were pooled into four groups:
0-24 HEA (group 1), >24 to ≤48 HEA (group 2), >48 to ≤72
HEA (group 3) and >72 HEA (group 4). Non-parametric data
are described using median and interquartile range (IQR).
Differences between groups were tested using Independent
Samples Kruksal-Wallis test and Mann Whitney U for pair wise
comparisons. The Holm-Bonferroni correction was applied to
correct for multiple testing. Parametric data are described as
mean and SD, students’ t-test was used to test for differences
between groups. For all tests a p-value of <0.05 was considered
significant. Statistical analysis was performed using SPSS v20
(IBM, Armonk New York USA).

Results

Study description including characteristics

During the study period the APS serviced 246 patients with
EA as part of the ERAS procedure. Three cases were excluded
due to incomplete or duplicated records. Median hours of
epidural analgesia (HEA) for the groups were 19 hours (n=43,
IQR 15), 42 hours (n=45, IQR 12), 68 hours (n=131, IQR 3) and
91 hours (n=24, IQR 5), respectively. See Figure 1 and 2. Patient
characteristics are shown in Table 1.

LOS and complication rate

Overall median LOS was 7.9 days, IQR 7. LOS differed between
the 4 groups (p<0.001). LOS was significantly higher in group
4 (19.3, IQR 21) compared to the other groups (9.0, IQR 8,
p=0.036; 6.8, IQR 6, p<0.001; 7.0, IQR 6, p<0.001; groups 1 to
3 respectively). Median LOS in group 2 was significantly lower
compared to group 1 (p=0.033). No differences in LOS were
found when comparing group 3 to groups 1 and 2 (p=0.129;
p=0.224 respectively). See Figure 3.
A total of 237 complications were registered in 116 patients.
Median complication rate was 0, IQR 1 overall, but differed
among the 4 groups (p=0.001). This rate was significantly
higher in group 4 (1, IQR 2) compared to all other groups
(1 to 3 respectively: 1, IQR 2, p=0.04; 0, IQR 1, p=0.005; 1,
IQR 2, p<0.001) see Figure 4. Surgically-oriented infections
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Group 1*
(n=43)
Epidural
Analgesia as part
of the ERAS
guidelines
(n=246)

Excluded from
Analysis (n=3)

doi: 10.7243/2049-9752-2-27

Termination w/
PCIA (n=33)
Termination w/o
PCIA (n=10)

Up and until 24h
(n=243)

Termination w/
PCIA (n=20)

Group 2*
(n=45)

Termination w/o
PCIA (n=25)

25-48h
(n=200)

Termination w/
PCIA (n=2)

Group 3*
(n=131)

Termination w/o
PCIA (n=129)

49-72h
(n=155)
More than 72h
(n=24)

Termination w/
PCIA (n=1)

Group 4*
(n=24)

Termination w/o
PCIA (n=23)

Figure 2. Flowchart describing the origin of patients in each group. * - group compared in the analysis. ERAS: enhanced
recovery after surgery guidelines for elective colonic surgery; PCIA: patient controlled intravenous analgesia.

Table 1. Patients and epidural characteristics per group for groups 1 to 4 (≤24, >24 to ≤48, >48 to ≤72 and >72 hours of epidural
analgesia respectively). Data are numbers and percentages unless otherwise noted.

Male
Female
ASA
ASA I/II
ASA III/IV
Not recorded
Initial disposition Ward
MCU/ICU

Group 1
18 41.9%
14 32.6%
7
16.3%
4
9.3%
-67±13
20 46.5%
23 53.5%
34 79.1%
7
16.3%
2
4.7%
36 83.3%
7
16.3%

Group 2
8
17.8%
16 35.6%
11 24.4%
10 22.2%
-- 65±12
17 37.8%
28 62.2%
29 64.4%
10 22.2%
6
13.3%
38 84.4%
7
15.6%

Group 3
39 29.8%
46 35.1%
37 28.2%
9
6.9%
-68±11
68 51.9%
63 48.1%
96 73.3%
16 12.2%
19 14.5%
114 87.0%
17 13.0%

Group 4
7 29.2%
3 12.5%
10 41.7%
4 16.7%
-- 62±17
10 41.7%
14 58.3%
18 75.0%
2 8.3%
4 16.7%
20 83.3%
4 16.7%

Overall
72 29.6%
79 32.5%
65 26.7%
27 11.1%
-- 67±13
115 47.3%
128 52.7%
177 72.8%
35 14.4%
31 12.8%
208 85.6%
35 14.4%

p*
N.S.
N.S.
N.S.
0.021
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

Level of Insertion. High Thoracic (Th2-Th7)
Low Thoracic (Th8-Th12)
Lumbar (L1-L4)
Not recorded
Type of surgery
(Low-)Anterior/Rectal/Rectosigmoid Resection
Hemicolectomy
SigmoidResection
Stoma Construction/Reversal
(Subtotal) Colectomy/Proctocolectomy
IleocecalResection
(Exploratory) Laparotomy
Others

3
25
7
8
15
10
11
2
1
3
1
0

2
22
13
8
13
12†
7
4
3
2
2
2

6
76
32
17
48
37†
26
7
8
3
1
1

4
10
7
3
6
3
6
3
2
0
2
2

15
133
59
36
82
62
50
16
14
8
6
5

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

Year

2009
2010
2011
2012

Age (mean±SD)
Gender

7.0%
58.1%
16.3%
18.6%
34.9%
23.3%
25.6%
4.7%
2.3%
7.0%
2.3%
0.0%

4.4%
48.9%
28.9%
17.8%
28.9%
26.7%
15.6%
8.9%
6.7%
4.4%
4.4%
4.4%

4.6%
58.0%
24.4%
13.0%
36.6%
28.2%
19.8%
5.3%
6.1%
2.3%
0.8%
0.8%

16.7%
41.7%
29.2%
12.5%
25.0%
12.5%
25.0%
12.5%
8.3%
0.0%
8.3%
8.3%

6.2%
54.7%
24.3%
14.8%
33.7%
25.5%
20.6%
6.6%
5.8%
3.3%
2.5%
2.1%

*: after Bonferonni correction. †: 1 of these surgeries was done laparoscopic; ICU: Intensive care unit;
MCU: Medium care unit; Th: Thoracic; L: Lumbar
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Figure 4. Complication rate: boxplot comparing complication
rate of groups 1 to 4 (4 (≤24, >24 to ≤48, >48 to ≤72 and >72
hours of epidural analgesia, respectively). Results are median
and IQR. *:group 4 vs. groups 1, 2 and 3; p=0.040, p=0.005 and
p<0.001 respectively. Note that these include the full 30 day
period. See text and Table 2 for further discussion and details.

Figure 3. Length of stay (LOS): Boxplot comparing LOS of
groups 1 to 4 (≤24, >24 to ≤48, >48 to ≤72 and >72 hours of
epidural analgesia, respectively), results are median and IQR.
*: group 1 vs. group 2, p=0.033. †: group 4 vs. groups 1, 2 and 3,
p=0.036, p<0.001 and p<0.001 respectively.

Table 2. Summary of all registered complications. Data are numbers and percentages. Note that “infection” incorporates a
specific, wide, definition. No infection secondary to the epidural occured during the study. See text and Figure 3 for further
discussion.
Early complications (≤7 days) Late complications (8-30 days)
Complication

Overall

Frequency

%

Frequency

%

Frequency

%

Infection

38

15.9%

70

29.3%

108

45.2%

Wound dehiscence

6

2.5%

21

8.8%

27

11.3%

Hematoma/bleeding

12

5.0%

1

0.4%

13

5.4%

Cardiac complications
Management issue
Urinary retention
Bowel necrosis/ischaemia
Anastomotic dehiscence
Ileus
Iatrogenic
Embolus/thrombus
Shock / Sepsis

2
3
6
7
4
3
4
1
2

0.8%
1.3%
2.5%
2.9%
1.7%
1.3%
1.7%
0.4%
0.8%

8
7
4
2
5
5
4
2
1

3.3%
2.9%
1.7%
0.8%
2.1%
2.1%
1.7%
0.8%
0.4%

10
10
10
9
9
8
8
3
3

4.2%
4.2%
4.2%
3.8%
3.8%
3.3%
3.3%
1.3%
1.3%

Fever/sepsis

1

0.4%

2

0.8%

3

1.3%

Fistula
Delirium

0
1

0.0%
0.4%

2
1

0.8%
0.4%

2
2

0.8%
0.8%

Others

7

2.9%

7

2.9%

14

5.9%

accounted for almost half of all complications, see Table 2. This Analgesia after termination of EA
high percentage may be attributed to a complication being After withdrawal of EA, 22.6% of patients were started on PCIA.
scored if “additional wound care impacting patient comfort For groups 1 to 4 this was 74.4% (32 cases), 44.4% (20 cases),
or quality of life” occurred. This including during outpatient 1.5% (2 cases) and 4.2% (1 case) respectively. Reasons for
check-ups, instead of for more medical (eg., CRP elevation, withdrawing EA in groups 1 and 2 are summarized in Table 3.
initiation of antibiotics or presence of pus) consideration.
Comparison of groups 1 and 2 revealed that the duration of
This scoring technique is part of a long term observational PCIA did not differ (54.8±19.2 hrs vs. 45.1±21.2 hrs, p=0.094).
quality of life study.
Notably, opioid consumption was higher for group 1, both, in
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ERAS suggests that hypotension should be treated based
on assessment of the patient’s fluid status. Such assessment
can, clinically, be difficult as it is influenced by preoperative
hydration, insensible loss, the EA and the surgery itself. It may
Reason
Incidence
%
require an extra intervention such as the placement of a central
Pain/inadequate block
38
43.2%
venous
access, indwelling arterial line and blood gas analysis,
Hypotension
14
15.9%
each
with
their own morbidity. In case of a hypotension
Technical failure
13
14.8%
in a normovolemic patient, ERAS states that vasopressors
Interfering with mobilization (i.e., requested
10
11.4%
should be considered first. Fluid therapy, and then restrictive,
removal/overt motor block)
judicial use, is only advocated in hypovolemic patients [2].
Fever
5
5.7%
However, on induction of an epidural block, colonic red cell
Respirator
1
1.1%
flux and mesenteric arterial flow both decrease, paralleling
Not recorded
7
8.0%
changes in mean arterial pressure [5] including its response
to fluid challenges. Reduced splanchnic blood flow remains
unresponsive to fluid therapy [5]. These changes in perfusion
absolute quantity (87.8±35.2 mg vs. 62.4±39.3 mg p=0.025) may interfere with anastomotic viability and healing. There
and when adjusted for duration (1.7±0.2 mg·h-1 vs. 1.2±0.1 was no association between anastomotic dehiscence or
mg·h-1, p=0.044).
bowel necrosis with EA [4]. However, while EA has not been
associated with anastomotic failure, treatment of EA induced
Post-hoc analysis
hypotension has been associated with negative outcomes.
Six patients were outliers in terms of length of stay. Excluding Zakrison et al., (2007) concluded that the use of vasopressors
these patients from the LOS analysis, alters overall LOS only in patients carried an independent, threefold, increased risk
slightly to 7.8 (IQR 7) and 8.8 (IQR 7), 6.8 (IQR 4), 7.0 (IQR 6) and of anastomotic leakage [6]. On the other hand, excessive fluid
17.8 (IQR 20) for groups 1 to 4, respectively, without altering therapy may dilute the oxygen carrying capacity of the blood
the statistical results.
particularly at the peri-anastomotic capillary level, and in
conjunction with this may lead to bowel edema, potentially
Discussion
compromising anastomotic healing through increase in
The ERAS guidelines strongly advocate the use of epidural diffusion lengths [7].
analgesia (EA). However, its value beyond postoperative day 2
In general, EA regimes using either pure local anesthetics
(≤48 hours) has been challenged despite ERAS suggesting use or those combining local anesthetics with epidural opioids,
up to 72 hours [1]. Our data show that an epidural analgesia provide superior pain relief when compared to systemic opioid
(EA) regimen aiming at more than 48 but less than 72 hours regimen in patients who have undergone abdominal surgery
is associated with the shortest length of stay (LOS) and the [4,8,9]. EA is deemed safe as major complications related to
lowest complication rate. EA for less than 24 hours is associated placement or use rarely occur [10,11]. EA has been suggested
with an increased LOS. There is no difference in outcome to reduce the physiological stress response during the acute
measures between groups 2 and 3 (>24 to ≤48 and >48 to response period after a systemic insult, including factors such
≤72 hours, respectively), which supports the use of the third as oedema related ileus [11]. In a randomized clinical trial,
24 hour period. Extension of EA use for more than 72 hours Senagore et al., (2003) found improved analgesia with EA,
(group 4) is associated with increased LOS and complication but found no reduction in length of stay when compared to
rate. We are, to our knowledge, the first group to approach PCIA, noting that their study group received EA for only 18
epidural analgesia as one aspect within a conglomerate of hours [12] which, in line with our data, seems overly brief. They
factors within ERAS using a value-added versus hinder due to describe improved gastrointestinal function and a reduced
confounders (eg., LOS and complication rate) methodology, incidence of postoperative ileus with EA without opioids. We
in order to observe its effect.
were unable to study this in our population as our patients
A common EA associated adverse effect is hypotension all received an epidural infusion with standard solutions of
[3,4]; a potential challenge in the fluid restricted ERAS setting ropivacaine with sufentanil.
during abdominal surgery. In 16% of our cases, hypotension
In line with this, in our study, if EA was withdrawn within
judged clinically relevant (eg., suspected hypoperfusion) was 48 hours, 43% was due to the patient experiencing pain
the reason for early termination of the epidural analgesia. (eg., inadequate block resistant to boluses) and another
Interestingly, in our series, the risk of this occurring was not 15% following technical failure. In such cases, our strategy
associated with the initial postoperative transfer choice of a requires consideration of the use of PCIA. The ERAS guidelines
middle or high dependency (cyclic monitoring q. 15 minutes) advocate avoidance of parental opioids and PCIA in order to
unit when compared to low-care (periodic or nurse-driven limit the risk of opioid side effects [2], relegating the use of
monitoring q. 1-2 hours) unit.
PCIA solely for postoperative pain control after laparoscopic
Table 3. Overview of reported reasons for the removal of the
epidural catheter in groups 1 and 2 (≤24h and >24 to ≤48h,
respectively). Data are numbers and percentages.
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surgery and even then suggesting it should be minimized
[2]. At the same time, use of an opioid within the ERAS EA
regimen is acceptable.
The isolated effect of epidural opioids on surgical
complications has been eloquently investigated by Finucane
et al., (2001) [13].Their study showed that the addition of
fentanyl to a ropivacaine infusion decreased infusion rates,
improved post-operative analgesia and a decreased chance
of premature EA termination caused by inadequate pain
relief. However, they noted more adverse events, particularly
hypotension and nausea in the fentanyl group [13].
Fat-soluble opioids such as fentanyl and sufentanil, used for
EA are known to migrate to the systemic circulation and have
effects other than those mediated by spinal and supraspinal
sites [14,15]. Prospective studies have even described
comparable plasma opioid concentrations when epidural
is compared to parental infusion [14-16], while others find
that equivalent to somewhat higher doses of sufentanil are
required during opioid-only epidural compared to intravenous
infusion to achieve the same level of analgesia [17,18]. The
migration of sufentanil might explain why the complication
rate in group 2 was not negatively influenced, compared to
group 3, despite receiving significantly and clinically relevantly
more parenteral.
It is surprisingly common that EA is withdrawn prior to
completing an intended period of use [19]. This may be due to
technical issues, breakthrough pain unresponsive to boluses
or increased infusion rates or the occurrence of adverse effects
[19]. In our data, as well as in a multivariate analysis [3], early
(group 1 & 2, eg., up to 48 hour use) epidural withdrawal
was associated with increased LOS, as were continued use
of intravenous fluids, failure of early mobilization and recatheterization [20]. Causality in our study remains unclear.
However, it does suggest that early withdrawal of EA should
trigger a warning flag in the clinical pathway, as it may be an
early sign of complications or a protracted course.
In parallel, early patient mobilization is emphasized by
ERAS, due to its short term beneficial effects [21] and even
more due to negative effects in its absence [20,22]. Our results
show that, despite the APS attention for good sensory and
limited motor blocks, in at least 11% of our cases EA was
documented as having interfered with early mobilization. Duff
et al., (2013) reported a prevalence of 21.6% for EA interfering
with mobilization after lower gastrointestinal surgery [23].
Any causal relationship is, however, unclear within the ERAS
conglomerate: hospital policy stresses patient safety requiring
two nurses for mobilization to a chair, nursing concerns for
movement induced hypotension or shifts in blocks, as well
as threats to other indwelling catheters and the patient’s
clinical state are all uncontrollable and subjective factors in
the choice to delay or limit mobilization [24].
This issue is not limited to EA, as PCIA may also limit
mobilization through sedation. In our series, the use of PCIA
did not lead to higher sedation scores compared to EA, as

doi: 10.7243/2049-9752-2-27
has been described elsewhere [4], however overall opioid
consumption in our patients was low (1.2±0.1 mg•h-1 to
1.7±0.2 mg•h-1). These results suggest that mobilization is a
typical conglomerate multi-factorial activity within ERAS: we
were unable to find evidence that associated removal of the
epidural within 48 to 72 hours with influence on mobilization.
This study has some limitations. Our study focused primarily
on EA as one aspect within ERAS clinical pathway. Length
of stay may have been influenced by confounders or other
possible factors, guideline or patient related. We recognize that,
in this exploratory study, it remains unclear if maintenance of
EA for more than 72 hours has a causal relationship, leading
to an increased LOS, or conversely, whether EA is maintained
longer as an effect, in already complicated cases because they
have a persisting analgesia need. ERAS itself is multicomponent
and clustered, with numerous interrelationships influencing
the cascade of events, finally determining outcome, despite
its explicit goal of standardization. Whether a Hawthorne
effect is also a major factor, remains to be determined as
ERAS becomes the routine. We recognize that, with the small
numbers of patients in the analysis, statistical significance may
not equate to clinical relevance. We also note that because the
APS routinely visits twice a day unless otherwise requested,
HEA was not continuous and was pooled for analysis.

Conclusion

Epidural analgesia (EA) is a key aspect in early recovery
after surgery (ERAS) procedures. Optimal duration has been
suggested to be 48 hours instead of up to 72 hours. We found
that maintaining EA beyond 48 hours postoperatively is not
associated with prolonged LOS or an increased complication
rate. Its use up through the third 24 hour period decreases
change-over to PCIA. Use of EA for less than 24 hours or more
than 72 hours seems to be associated with increased LOS. In
addition, EA use for more than 72 hours seems to be associated
with an increased complication rate. As a key factor in the
ERAS clinical pathway, early withdrawal of EA should raise a
yellow flag as it may be an early sign of complications. Further
research, isolating epidural effects with the conglomerate of
ERAS activities are warranted.
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