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Background: The purpose of this study was to determine whether neuraxial analgesic procedures
affect intraoperative hemodynamics and/or postoperative outcomes. Previous studies have exam-
ined effects in small samples of patients in highly controlled research environments. This study
examined “real-world” data from a large sample of subjects receiving routine clinical cares.
Methods: A matched case—control analysis of electronic medical records from a large,
academic hospital was performed. Patients who underwent neuraxial procedures preopera-
tively for postoperative analgesia for abdominal surgery (n=1570) were compared with
control patients matched according to age, sex, ASA class and type of surgical procedure.
Intraoperative hemodynamic measures, fluids and pressor utilization were quantified.
Postoperative outcomes were determined based on the changes in laboratory values, the
ordering of imaging studies and admission to an intensive care unit during the seven days
following surgery as well as 30-day mortality.

Results: Medical records of 1082 patients who received an epidural catheter placement and
488 patients who received a lumbar intrathecal morphine injection were compared with an
equal number of matched control patients. Preoperative placement of an epidural catheter for
the management of postoperative pain was demonstrated to be associated with significant
reductions in mean arterial pressure intraoperatively and poorer postoperative outcomes
(more intensive care unit [ICU] admissions, more myocardial injuries) when compared
with controls. A similar analysis of preoperatively administered intrathecal morphine injec-
tions was not associated with intraoperative alterations in blood pressure and had improved
outcomes (less ICU admissions) in comparison with controls.

Conclusion: In a “real-world” sample, intrathecal morphine administration proved to be highly
beneficial as a neuraxial analgesic procedure as it was not associated with intraoperative
hypotension and was associated with improved clinical outcomes, in contrast to opposite findings
associated with epidural catheter placement. There should be a careful consideration of elective
neuraxial method utilized for postoperative pain control, with the present study raising significant
concerns related to the use of epidural analgesia and its potential effect on clinical outcomes.
Keywords: neuraxial analgesia, hypotension, perioperative outcomes

Background

Preoperative neuraxial interventions for postoperative pain control are effective and
widely used practices.! Epidural analgesia has been shown to provide better post-
operative pain relief when compared to use of intravenous opioid patient-controlled
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analgesia in patients undergoing intra-abdominal surgery.”
Epidural analgesia has also been shown to reduce the
duration of postoperative tracheal intubation and reduces
renal and gastric complications®* and provides modulation
of the autonomic nervous system.’”’ Single-injection
intrathecal opioids for postoperative analgesia have also
been utilized,® which has been demonstrated to provide
adequate pain control when compared to epidural
analgesia,”' benefits in reduction of systemic opioids
postoperatively,'' and may reduce intensive care unit
length of stay while maintaining cardiac stability.'?

There is a concern that epidural administration of med-
ication with local anesthetic can produce hypotension due
to conduction blockade of sympathetic nervous system
fibers causing arterial and venous vasodilation'® which
may be potentiated under general anesthesia when high
doses and concentrations of local anesthetic are adminis-
tered prior to induction.'*'> Even postoperative dosing of
epidurals in patients undergoing large abdominal proce-
dures such as pancreaticoduodenectomies can lead to suf-
ficient hypotension that limit their use.'® Additionally,
intrathecal narcotic analgesia may also cause hemody-
namic depression in patients undergoing general anesthe-
sia when coupled with restrictive fluid management.'” The
practice at our institution is to perform neuraxial proce-
dures preoperatively with either single-dose use of
intrathecal morphine or placement of catheters into the
epidural space with eventual infusion of dilute local anes-
thetic and opioid solutions. It is unknown whether neur-
axial procedures used in this fashion have any significant
effects on intraoperative hemodynamics.

Intraoperative hypotension, defined by a decrease in
mean arterial pressure (MAP) has been shown to have
a detrimental impact on postoperative morbidity and
mortality.'® Recently, in a systematic review of multiple
studies, Wesselink and colleagues reported that intraopera-
tive hypotension increases the risk of adverse outcomes
such as stroke, myocardial injury, acute kidney injury, and
mortality.'® Specifically, moderate risk of end-organ injury
was present when hypotension was prolonged or severe;
and even mildly elevated risk was seen when MAP < 80
mmHg >10 minutes.'® Conversely, intraoperative tachy-
cardia and hypertension have also been shown to be inde-
pendently associated with adverse outcome in non-cardiac
surgery of long duration.?’

Given the mix of benefits and risks associated with
neuraxial procedures for postoperative pain and the poten-
tial for intraoperative hypotension and its sequelae, we felt

it was appropriate to assess the experience of our own
institution. Therefore, the objective of this study was to
determine if there are any observable intraoperative hemo-
dynamic changes while under general anesthesia in
patients who received a preoperative epidural catheter
placement or preoperative intrathecal morphine injection
as treatments intended for postoperative pain control.

Methods

Human Subjects

This informatics-based study was conducted at the University
of Alabama at Birmingham University Hospital by querying
the electronic medical record database and concluded to be
exempt from oversight for human subject research by the
University of Alabama at Birmingham Institutional Review
Board due to its use of de-identified data. Medical records of
patients who underwent general anesthesia for a non-emergent
abdominal surgery by either a gynecologic or general surgeon
between the dates of 1/1/2013 - 2/22/2017 at the University of
Alabama at Birmingham Hospital were selectively queried in
a de-identified fashion stratified using billing codes. Extracted
data consisted of age, American Society of Anesthesiologists
(ASA) physical status classification, sex, surgical specialty,
primary surgeon, imaging and laboratory values (obtained
preoperatively and for seven days postoperatively), pre- and
intraoperative drugs utilized and pre- and intraoperative
hemodynamic data. Two experimental groups were created
based on whether they had received a preoperative neuraxial
procedure for postoperative pain control: those that had an
epidural catheter placement (Epidural Treatment group) and
those that had a preoperative intrathecal morphine injection
(Intrathecal Treatment group). Since there were significant
differences in the demographics of the Epidural Treatment
group and the Intrathecal Treatment group (see Table 1), two
separate control groups were identified for comparison
(Epidural and Intrathecal Control groups, respectively). The
experimental subjects were then each matched at a 1:1 ratio
with control subjects based on age (£5 years), ASA classifica-
tion, sex, and type of surgery. To limit variability, subjects
were restricted to those who were ASA status 2 or 3 in non-
emergent, non-obstetric cases.

Epidural Analgesia

Epidural catheters were placed using a loss-of-resistance
technique while in the pre-anesthesia preparation area. The
precise levels of catheter placement are not known from this
analysis but billing codes indicated they were at a thoracic
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Table 1 Demographics of Study Groups

Epidural Treatment

Epidural Control

Intrathecal Treatment Intrathecal Control

Type of surgery (GYN/GI) 824/258 824/258
Sex (female/male) 968/114 968/114
ASA class (mean) 2.8 2.8

Age (mean years) 55.7 55.6

52/436 52/436
275/213 275/213
2.8 2.8

54 54.1

Note: Patients in treatment and control groups were matched according to type of surgery, sex, ASA class and age (+ 5 years)
Abbreviations: GYN, gynecological surgery; Gl, general surgery; ASA Class, American Society of Anesthesiologists 5 level index of preoperative co-morbidity predicting

anesthetic risk.

level in 942 subjects and at a lumbar level in 140 subjects.
Following epidural catheter placement, a test dose of 3 mL of
1.5% lidocaine with 1:200,000 parts epinephrine added is
always injected epidurally as a “test” dose. Catheters are
replaced if identified as intravascularly placed. If an intrathe-
cal catheter placement is identified, it is removed and either
the procedure abandoned or the catheter replaced. Only sub-
jects with negative test doses were included as part of the
Epidural Treatment group. Charting related to the precise
timing of the start of epidural infusions was unreliable and
not extractable in a de-identified fashion. As a consequence,
it is unknown whether individual subjects in the Epidural
Treatment group received more than a test dose of local
anesthetic preoperatively. There is variable practice among
practitioners at our center with some starting epidural infu-
sions of dilute (0.1%) bupivacaine and fentanyl (5-10 micro-
grams per mL) at the beginning of the case and others waiting
until arrival in the post-anesthesia care unit. The only con-
sistent practice pattern of our anesthesiologists is to discon-
tinue intraoperative epidural infusions if there is sustained
hypotension.

Intrathecal Morphine Analgesia

All subjects in the Intrathecal Treatment group received
their injections in the pre-anesthesia preparation area, typi-
cally 30-60 minutes prior to presentation to the operating
rooms. These injections were performed at lumbar levels
below the level of the conus medullaris and consisted of
100 or 150 micrograms of preservative-free morphine
sulfate diluted in 1-2 mL of normal saline.

Control Subject Pretreatments

All subjects in the two Control groups received care in the
pre-anesthesia preparation area, typically 30-60 minutes
prior to presentation to the operating rooms. There they
received sedation and hydration at the discretion of the
attending anesthesiologist.

Hemodynamic Measures

In order to selectively assess the intraoperative effects of the
neuraxial procedures, hemodynamic measures which were
analyzed were limited to those obtained in the pre-
anesthesia preparation area, during the pre-induction period
and for 60 minutes post-induction of general anesthesia.
This limited-time allowed for a consistent period of mea-
sure and to avoid variability due to other causes that occur
later in cases such as surgical blood loss. In most cases non-
invasive blood pressures are obtained approximately every
three minutes but in some cases a more frequent measuring
of blood pressure occurred. Measures of hypotension dura-
tion were based on each individual measure. For purposes
of graphical display and analysis, multiple measures
obtained over six minute periods were averaged.

Intraoperative Drug/Fluid Administration
Vasoactive agents and fluids administered intraoperatively
were extracted from patient records. “More than minimal”
intravenous vasopressor use was arbitrarily defined as any
total amount greater than 80 pg phenylephrine (including
infusions) or 10 mg ephedrine or any use of epinephrine or
vasopressin. The rationale for this definition is that it is
a common practice at our institution for one or two doses
of ephedrine (5 mg) or phenylephrine (40 pg) to be given
intravenously during the period of time immediately fol-
lowing induction but repeated doses typically represents
a patient-related issue.

Clinical Outcomes

Outcomes data were derived from post-operative measures
documented in their medical record. Subjects’ were
defined as having a significant elevation in serum troponin
levels representative of a myocardial injury if measured as
>0.03 ng/mL within seven days of the surgery. It is not the
practice at our institution to obtain preoperative serum
troponin measures, but other “standard” labs are more
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commonly obtained. As a consequence, renal injury could
be defined as a rise of serum creatinine measures of
0.3 mg/dl over preoperative serum creatinine levels within
seven days of the surgery. Order of a head CT (computed
tomography) within seven days of surgery was used as
a surrogate of mental status changes. Admission to an
intensive care unit (ICU) within seven days of surgery
was used as a surrogate of a deteriorated clinical condition.
Administration of naloxone was used as a surrogate of
presumed opioid-induced respiratory depression. A death
note within 30 days of the surgery was used as a measure
of 30-day mortality. Use of de-identified data limited addi-
tional definition of precise clinical conditions. Pulmonary
function, pain and analgesia were not studied as clinical
outcomes in the current analysis.

Statistics

Mean hemodynamic measures for the Epidural and
Intrathecal Treatment groups were compared to their
matched controls using a repeated measures two-way
ANOVA with Bonferroni-corrected post hoc comparisons.
Duration of hypotension/tachycardia data was quantified in
minutes meeting the defined criterion (eg, number of min-
utes with MAP < 65 mm Hg) which were then compared
using an unpaired f-test. Fisher’s test (xz) was used to
compare categorical data. P<0.05 was considered statisti-
cally significant. Data are presented as the mean + stan-
dard deviation unless otherwise stated.

Results

Patient and Procedure Characteristics

The Epidural Treatment group did differ from the
Intrathecal Treatment group in that more women and
gynecological surgeries were present in that group such
that a direct comparison of data from these two groups was
not deemed appropriate and hence the two separate control
cohorts were identified for comparison. As would be
expected based on the selection of a matched cohort, the
age, sex, ASA class and surgical types were similar in
treatment groups versus their control groups (Table 1).
Gynecological surgeries involved non-obstetric, abdom-
inal surgery for both benign and malignant disorders invol-
ving the ovaries, uterus, vagina and/or Fallopian tubes.
General surgeries involved abdominal surgery for both
benign and malignant disorders involving the gallbladder,
pancreas, stomach, small intestine, colon and/or rectum.
Vascular and urological surgeries were not included in

these patient samples. The duration of the cases was sta-
tistically longer in both Treatment groups in comparison
with their respective Controls (Epidural Treatment group
216+115 min vs 182482 min for Epidural Control group,
p<0.001; Intrathecal Treatment group 247108 min vs 230
+117 min for Intrathecal Control group, p=0.0187).

Repeated Hemodynamic Measures

Preoperatively the mean arterial pressures (MAPs) and
heart rates (HRs) of both the Epidural Treatment group
and the Intrathecal Treatment group were significantly ele-
vated in the pre-anesthesia preparation area when compared
with their respective Control groups (see “Pre” measures in
Figure 1). Notably, these patients with elevated MAPs and
HRs were all about to undergo a preoperative neuraxial
procedure. In the operating rooms immediately prior to
the induction of general anesthesia, MAPs were signifi-
cantly lower in both Treatment groups when compared
with their own pre-anesthesia preparation area measures.
Similarly, the MAP and HR of the Epidural Treatment
group were lower in comparison with its Control group
immediately prior to the induction of general anesthesia,
whereas the HRs but not the MAPs of the Intrathecal
Treatment group were lower than the Intrathecal Controls
at the same time point. Following induction of general
anesthesia, all four groups demonstrated reductions in
their MAP and initial increases in their HRs followed by
a return to pre-induction levels. The Epidural Treatment
group but not the Intrathecal Group had statistically signifi-
cant lower MAPs in comparison with their respective
Control groups in the first 30 minutes following induction
(Figure 1). HRs were statistically lower at most time points
in the Epidural Treatment Group in comparison with its
Control group; a similar, but statistically less robust effect
was present in the HRs of the Intrathecal Treatment group in
comparison with its Control group. The overall differences
between the groups were small in relation to average MAP
values, differing by only a few mm Hg of pressure for the
total samples. However, there was significant variability
within each of the groups. To capture the magnitude of
hypotension in these patients, the number of minutes in
which MAPs were at or below 75, 65 and/or 55 mm Hg
pressure respectively during the first hour after the induc-
tion of general anesthesia were also quantified. As apparent
in the upper section of Table 2, the Epidural Treatment
group had statistically more minutes of low MAPs that
were <75 mm Hg and <65 mm Hg pressure when compared
with the Epidural Control group. In contrast, there were no
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Figure | Intraoperative hemodynamic measures for subjects who received preoperative neuraxial procedures for postoperative pain management. In panel (A), data for
subjects who had epidural catheters placed (Treatment n=1082) and their matched cohort (Control; n=1082). In panel (B) data for subjects who had intrathecal morphine
injections (Treatment; n=488) and their matched cohort (Control; n=488). Large graphs present mean arterial pressure measures preoperatively (Pre) and as means of
multiple blood pressure measurements for the 6-minute periods preceding the indicated time post-induction of general anesthesia. A 30-minute post-induction period was
chosen as most representative of the effect of the neuraxial procedures. Insets present similar representation of heart rate measures. Data represents Means + SEM.
*Indicates statistically significant difference between Treatment and Control measures, p<0.05.

differences in minutes of low MAPs between the Intrathecal
Treatment and the Intrathecal Control groups (Table 3).

Categorical Hemodynamic Measures

Using the results of the published literature correlating
poor outcomes with hemodynamic alterations as a guide
feg, %]

were defined as occurrences of MAP < 65 or <55 mm Hg,

, operational definitions of hemodynamic criteria

or periods of MAP measurement <75, <65 or <55 mm Hg
for 10 or more minutes or periods of HR > 110 bpm for 10
or more minutes. These categorical measures were all
limited to the first hour following the induction of general
anesthesia. As indicated in Table 2, the Epidural Treatment
group had statistically more occurrences of low MAP <
65 mm Hg, more periods of low MAP < 75 mm Hg and
<65 mm Hg for 10 or more minutes than was noted in the
Epidural Control group. This finding is consistent with
a significantly greater use of pressors and a significantly
greater amount of fluid administration in the Epidural
Treatment group than in the Epidural Control group
(Table 2). There were, however, significantly fewer sub-
jects who experienced HRs >110 bpm for 10 minutes or
more in the Epidural Treatment group in comparison with
its Epidural Control group. Similar to the continuous
hemodynamic measures, there were no statistically signif-

icant differences in the categorical hemodynamic measures

or pressor use when the Intrathecal Treatment group was
compared with the Intrathecal Control group (Table 3).

Categorical Clinical Outcome Measures
The most robust correlation with neuraxial procedures was
observed in admissions to intensive care units (ICUs).
Whereas subjects in the Epidural Treatment group had
significantly more ICU admissions than subjects in the
Epidural Control group (Table 2), the opposite was true
for the Intrathecal Treatment group which had fewer ICU
admissions than the Intrathecal Control group (Table 3).
The other measured clinical outcome that found clinical
significance was the incidence of perioperative myocardial
injury as determined by an elevation in serum troponin
levels, which was significantly greater in the Epidural
Treatment group than in the Epidural Control group.
A similar increase in incidence was not noted in the
Intrathecal Treatment group. There were no other statisti-
cally significant differences in clinical outcome measures
noted. We were not able to extract reliable data related to
the incidence of pulmonary dysfunction, however one
would expect if the patient had a tenuous respiratory
status, they would be transferred to the ICU.

Discussion
The most important finding of the present matched case—
control study was that placement of an epidural catheter for
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Table 2 Effect of Epidural Treatment on Intraoperative Hemodynamics and Postoperative Outcomes

Epidural Treatment Epidural Control Comparison p-value
Hemodynamic measures
Minutes MAP < 75 mm Hg 22.4%16.3 18.1£15.6 p<0.001
Minutes MAP < 65 mm Hg 7.9£10.6 5.6 £9.2 p<0.001
Minutes MAP < 55 mm Hg 1.0+3.7 0.8+3.3 p=0.181
MAP < 75 mm Hg > 10 minutes 786 (72.6%) 685(63.3%) p<0.001
MAP < 65 mm Hg > 10 minutes 327 (30.2%) 237(21.9%) p<0.001
MAP < 55 mm Hg > 10 minutes 38 (3.5%) 25(2.3%) p=0.124
Occurrence MAP < 65 mm Hg 596(55.1%) 475(43.9%) p<0.001
Occurrence MAP < 55 mm Hg 127(11.7%) 107(10.0%) p=0.188
HR > 110 bpm > 10 minutes 45(4.2%) 68(6.2%) p=0.03
Intraoperative drug/fluid use
Vasopressor use (more than minimal) 60(5.5%) 36(3.3%) p=0.016
Intraoperative fluid administration (1) 2.72%1.45 2.24%1.2 p<0.001
Categorical outcome measures
Troponin elevation (=0.03 ng/mL) 38(3.5%) 19(1.8%) p=0.015
Renal injury (creatinine rise 20.3 mg/dl) 63(5.8%) 78(7.2%) p=0.223
Head CT order 10(0.9%) 7(0.6%) p=0.628
ICU admission 117(10.8%) 80(7.4%) p=0.007
Naloxone use 6(0.6%) 11(1.0%) p=0.330
Death (30-day mortality) 6(0.6%) 9(0.8%) p=0.606

Notes: Bolded results indicate statistical significance to a minimum of p<0.05. N=1082 in each group (other characteristics described in Table ). Continuous data indicated
as mean + SD and were compared using unpaired Student’s t-test. Categorical data indicated as # subjects (% of sample) and were compared using Fisher’s (3%) test. MAP
indicates mean arterial pressure; HR indicates heart rate; categorical data are described in text. “More than minimal” vasopressor use was arbitrarily defined as any amount
greater than 80 pg phenylephrine or 10 mg ephedrine or any use of epinephrine or vasopressin.

postoperative pain control was associated with greater intrao-
perative hypotension and increases in ICU admission and
perioperative myocardial injury. That epidural analgesia
might be associated with lower blood pressures intra-
operatively was not wholly unexpected, given its known
effects at producing sympathectomy. Preoperative oral con-
sumption restrictions and treatment with a bowel preparation
prior to abdominal surgery (both of which would be likely in
elective gynecologic and general surgery cases) would poten-
tially result in hypovolemia that would make the effects of
any sympathectomy more prominent. What was not expected
prior to our performing this analysis was the magnitude and
duration of the depressor responses in some individuals and
the differences noted in clinical outcomes. Our pre-analysis
bias was that any depressor responses could and would be
appropriately treated with pressor agents such that few
intraoperative differences would be noted except perhaps in
the use of pressors. We also expected to see improvements in
clinical outcomes such as was observed in the Intrathecal
Treatment group. What was noted in the Epidural Treatment

group was more pressor use, more fluid administration and

despite that, more prolonged depressions in MAP in patients
undergoing general anesthesia who had an epidural catheter
in place. This group also had poorer clinical outcomes when
compared with controls. Low intraoperative MAPs have
been associated with deleterious clinical outcomes in multi-
ple perioperative investigations'® and so the association
seems logical. Given that the Intrathecal Treatment group
had benefits without the problems noted in the Epidural
Treatment group, it would suggest that this neuraxial method
should be the preferred method as a postoperative analgesic
technique.

We are not the first to observe potentially deleterious
effects of epidural analgesia for postoperative pain control
coupled with general anesthesia. The unadjusted analysis of
the POISE 2 study”' reported that 69.7% of subjects who
received general anesthesia and a thoracic epidural catheter
(similar to most of the Epidural Treatment group in the
present study) had clinically important hypotension com-
pared with 55.5% of subjects who only received general
anesthesia (p<0.001 for difference) and the rate of periopera-
tive myocardial infarctions in the epidural group was 9.6%
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Table 3 Effect of Intrathecal Treatment on Intraoperative Hemodynamics and Postoperative Outcomes

Intrathecal Treatment Intrathecal Control Comparison p value
Hemodynamic Measures
Minutes MAP < 75 mm Hg 19.9£15.0 19.4£14.3 p=0.594
Minutes MAP < 65 mm Hg 5.848.7 5.9+94 p=0.93
Minutes MAP < 55 mm Hg 0.7+2.6 0.6+2.5 p=0.715
MAP < 75 mm Hg = 10 Minutes 343 (70.3%) 349(71.5%) p=0.725
MAP < 65 mm Hg = 10 Minutes 117 (26.1%) 115(25.7%) p=0.940
MAP < 55 mm Hg > 10 Minutes 12 (2.7%) 15(3.3%) p=0.697
Occurrence MAP < 65 mm Hg 221(45.3%) 230(47.1%) p=0.608
Occurrence MAP < 55 mm Hg 44(9.0%) 57(11.7%) p=0.207
HR > 110 bpm 2 [0 Minutes 19(4.2%) 27(6.0%) p=0.290
Intraoperative Drug/Fluid Use/Case Info
Vasopressor Use (More Than Minimal) 40(8.9%) 44(9.8%) p=0.732
Intraoperative Fluid Administration (I) 2.19%1.21 2.54%].52 p=0.001
Categorical Outcome Measures
Troponin Elevation (20.03 ng/mL) 11(2.4%) 21(4.7%) p=0.104
Renal Injury (Creatinine Rise 20.3 mg/dl) 64(14.3%) 60(13.4%) p=0.773
Head CT Order 2(0.4%) 4(0.9%) p=0.990
ICU Admission 22(4.9%) 68(15.2%) p<0.001
Naloxone Use 1(0.2%) 5(1.0%) p=0.217
Death (30-Day Mortality) 1(0.2%) 4(0.9%) p=0.374

Notes: Bolded results indicate statistical significance to a minimum of p<0.05. N=488 in each group (other characteristics described in Table I). Continuous data indicated as
mean + SD and were compared using unpaired Student’s t-test. Categorical data indicated as # subjects (% of sample) and were compared using Fisher’s (2) test. MAP
indicates mean arterial pressure; HR indicates heart rate; categorical data are described in text. “More than minimal” vasopressor use was arbitrarily defined as any amount
greater than 80 pg phenylephrine (including infusions) or 10 mg ephedrine or any use of epinephrine or vasopressin.

versus 5.6% in the no epidural group (p<0.001 for differ-
ence). Similar, but even more robust deleterious effects were
noted in the original POISE study.?* Belavy et al** noted that
subjects having general anesthesia for an abdominal hyster-
ectomy who also received an epidural catheter for postopera-
tive pain (a group that formed the largest sample of the
present study) had a greater number of postoperative
complications.

This is not to say that there are no reports of significantly
improved clinical outcomes in subjects who selectively
received epidural analgesia for postoperative pain control.
However, of recent reports, those with statistically robust
benefits of treatment appear related predominantly to upper
abdominal surgeries such as pancreatic or hepatic surgery®* 2
but not lower abdominal surgeries such as colorectal surgery
or cystectomy.?’ > The most common improvements in out-
come that have been noted relate to pulmonary function.
DaSilva et al,*’

length of hospitalization and cost of hospitalization found

who quantified factors such as ICU days,

epidural analgesia for laparoscopic colectomy surgeries
resulted in longer hospital stays and higher costs in compar-
ison with patients treated with conventional analgesia. This is

in contrast to multiple reports demonstrating generally posi-
tive effects of single-shot intrathecal opioid injections® =
with shorter lengths of stay, improved analgesia and improved
or unchanged risk of complications. There are few head-to-
head comparisons of intrathecal treatment with epidural treat-
ment. We are not able to do such a true comparison in the
present data set since our baseline patient characteristics dif-
fered between the two groups, but the opposite direction of
effects suggest intrathecal treatment may be preferable to
epidural treatment. A recent report by Kjolhede and
colleagues® did perform a comparison of the two treatments
and found advantages to the intrathecal treatment they utilized
over the epidural treatment they utilized. However, since they
also administered bupivacaine as part of their intrathecal
treatment, we can make only limited comparison with our
study results.

The present study is unique in that it represents a “real-
world” experience of use of neuraxial procedures for the
control of postoperative pain with only standard-of-care
clinical criteria used for inclusion/exclusion of neuraxial
treatment (eg, presence of anticoagulation) and routine
clinical cares given intra- and peri-operatively (as opposed
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to using tightly controlled research protocols). This
allowed us to observe what is more likely to occur in
a typical non-research-based practice although one must
recognize that unique aspects of our own institutional
practices may not reflect those of other institutions. Our
study is also unique because it presents an analysis of
intraoperative hemodynamics which are normally only
briefly mentioned or left unanalyzed in other reports
related to clinical outcomes. We were unable to find any
literature reference that presented hemodynamic data in
association with neuraxial procedures in a similar, catego-
rical fashion.

In our study, we selected a standardized period of time
post-induction of general anesthesia for quantitative analysis
since this is the time when anesthesia-induced hypotension
occurs and when active surgical factors such as blood loss are
less unlikely to alter hemodynamic measures. For this reason,
we believe it offers a realistic assessment of the intraopera-
tive hemodynamic effects of the neuraxial procedures them-
selves. There are obvious limitations associated with the
present study. It was a retrospective analysis that has all of
the limitations that such an analysis entails. With its metho-
dology, we were not able to assess all important outcomes, in
particular, we were not able to perform a focal evaluation of
pulmonary function and we did not collect data related to
other potential confounders (eg, intraoperative body tem-
perature, hypotension outside of the study period) and poten-
tial interactions between these unmeasured variables. That
said, numerous important outcomes were able to be assessed
using de-identified data extraction.

Conclusions

The present study observed a correlation between place-
ment of an epidural catheter preoperatively for postopera-
tive pain control and intraoperative blood pressures,
a correlation that was not observed when intrathecal mor-
phine was administered preoperatively for postoperative
pain control. An increased incidence of ICU admissions
and postoperative myocardial injuries was also noted when
an epidural catheter was placed. Although causality can
not be determined by an observational study, the most
parsimonious interpretation of these results suggests that
there may be advantage to the use of intrathecal opioids as
a “do-no-harm” analgesic alternative since there appear to
be beneficial effects on outcome coupled with the absence
of the potential harms noted above for epidural analgesia.
What is needed are prospective, controlled trials that com-
pare epidural analgesia directly with intrathecal analgesia

for multiple different types of surgery with an emphasis on
evaluation of postoperative outcomes.
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