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ABSTRACT

Background: Several studies have compared outcomes between hospital-based (HBCs) and ambulatory surgery
centers (ASCs) following anterior cervical discectomy and fusion (ACDF). However, the association between narcotic
consumption and pain in the early postoperative period has not been well characterized. As such, the purpose of this
study is to compare pain, narcotic consumption, and length of stay (LOS) between HBC and ASC patients undergoing
same-day-discharge following ACDF.

Methods: A surgical registry of patients who underwent a primary, 1- or 2-level ACDF during 2013-2015 was
reviewed. Patients were stratified by operative location. Differences in demographics were assessed using independent-
sample ¢ tests and chi-square analysis. The presence of an association between operative location and outcomes was
analyzed using Poisson regression with robust error variance or linear regression adjusted for preoperative
characteristics.

Results: A total of 76 patients were identified, of which 42 and 34 underwent surgery at an HBC or ASC,
respectively. The HBC cohort had greater total (P < .001) and hourly (P = .034) narcotic consumption and prolonged
LOS (P < .001). Over 90% of ASC patients consumed less than or equal to the 30th percentile (32.0 mg) of oral
morphine equivalents (OME), whereas over 57% of HBC patients consumed greater than 32.0 mg OME. The HBC
cohort consumed greater average doses of fentanyl and oxycodone (P < .001 for each).

Conclusions: This study demonstrates that patients undergoing same-day surgery for primary 1- or 2-level ACDF
received more narcotics at HBCs compared to at ASCs. The increased narcotic consumption at HBCs may have resulted
in longer LOS; however, this did not impact long-term pain, complications, or clinical outcomes.

Clinical Relevance: Patients scheduled to be discharged on postoperative day 0 following ACDF at HBCs may be
able to receive fewer narcotics and be discharged sooner without compromising pain control or increasing their risk for
complications.
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INTRODUCTION

Degenerative spinal pathology directly contrib-
utes to health care expenditure through diagnostic
testing and treatment costs and indirectly through
disability expenses.' > Following low back pain,

dramatic increase in outpatient surgical manage-
ment.’

Anterior cervical discectomy and fusion (ACDF)
is one of the most commonly performed spinal
surgery procedures in both the inpatient and the
outpatient setting.® Several studies have demon-

neck pain is the second most common musculoskel-
etal complaint in the primary care setting and has
contributed to a 15% increase in ambulatory visits
in recent years.*® Advancements in spinal instru-
mentation and ambulatory surgery facilities, in
conjunction with the growing demand for low-cost,
high-efficacy treatment options, has resulted in a

strated the safety and efficacy of ACDF performed
as an outpatient procedure.”*'* Compared to the
inpatient setting, prior literature has reported
shorter operative times and improved patient
satisfaction, with similar rates of perioperative
complications and successful outcomes following
outpatient ACDFs.” !> Although the literature
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demonstrates successful clinical outcomes, the rela-
tive impact of the surgical setting on early postop-
erative narcotic consumption has not been studied.

Narcotic consumption is a significant concern
within the medical community due to the prevalence
of narcotic prescriptions and the potential for
dependence and abuse.''® Thus, minimizing pre-
and postoperative narcotic requirements following
ACDF 1is an important area to evaluate. The
principal aim of the current study is to compare
narcotic consumption and pain in the early postop-
erative period following ACDF by operative setting.
The authors hypothesize that patients will consume
fewer oral morphine equivalents (OMEs) on post-
operative day 0 (POD 0) at an ambulatory surgery
center (ASC) compared to a hospital-based center
(HBCO).

MATERIALS AND METHODS
Patient Population

Institutional review board approval was granted
for this study (ORA#14051301). A retrospective
review of a prospectively collected surgical registry
was performed on all patients who underwent a
primary, 1- or 2-level ACDF by a single surgeon
between 2013 and 2015. Patients were stratified by
operative setting: HBC versus ASC. Patients were
excluded from the analysis if they were discharged
after postoperative day (POD) 0. Patients with an
allergy or intolerance to narcotic medications who
underwent a previous spinal surgery, who had a
history of spinal trauma, or who underwent ACDF
with fewer than 6 months of postoperative follow-
up were also excluded from the study.

Surgical Procedure and Postoperative Analgesia
Protocol

The surgical procedure was performed identically
at both the HBC and the ASC setting. All patients
underwent general endotracheal anesthesia. After
identification of the surgical level via fluoroscopic
imaging, a 2- to 3-cm horizontal incision was made
medially to the sternocleidomastoid. The Smith-
Robinson approach was utilized, with the platysma
being incised in line with the skin. The tracheso-
phageal complex was retracted medially, while the
carotid sheath and sternocleidomastoid were re-
tracted laterally. After blunt dissection down to the
level of the vertebral body, a fluoroscopic image was
again acquired to confirm the correct surgical level.

An annulotomy was then performed, with subse-
quent removal of the disc material and cartilaginous
end plates. The posterior longitudinal ligament was
then resected. Following disc space preparation, an
interbody cage packed with autograft, allograft, or
bone graft substitute was introduced into the
intervertebral space. Supplemental plate fixation
was then performed, followed by wound irrigation
and layered closure.

Postoperatively, all patients at both surgical
settings received the same multimodal analgesia
protocol. The protocol is detailed in Appendix A.

Demographic and Outcome Analysis

The following patient demographics and preop-
erative baseline characteristics were analyzed: age,
sex, smoking status, body mass index (nonobese
[BMI < 30 kg/m?], obese [BMI > 30 kg/m?)),
primary insurance payer, number of operative
levels, Charlson Comorbidity Index (CCI), Visual
Analog Scale (VAS) for neck pain and arm pain,
and Neck Disability Index (NDI). Perioperative
outcome measures included operative time, estimat-
ed blood loss, length of hospital stay, and compli-
cation rates. Postoperative outcomes included
average VAS neck and arm pain, average change
in VAS neck and arm pain, narcotic consumption
(OMEs), and complication rates.

The NDI consists of 10 questions assessing the
effect of a patient’s neck pain on his or her daily
function. Each question is recorded from 0 to 5,
with a maximum score of 50 points indicating
maximum disability.

The VAS utilizes a 10-point rating scale to assess
patient-reported pain. A 0 indicates that the patient
is experiencing no pain, whereas a 10 indicates that
the patient is experiencing maximum pain. Postop-
erative VAS scores were collected identically at the
HBC and ASC. VAS scores are recorded in the
electronic medical record at regular intervals by the
nursing staff. If multiple scores are obtained per
hour, the scores are averaged to produce 1 VAS
value per hour.

Postoperative narcotic consumption was assessed
in the form of total, daily, and hourly OMEs. For
cach postoperative day, the type and dosage of each
analgesic medication administered is recorded by
nursing staff in the electronic medical record. This
information is translated into OMEs using the
formula presented in Appendix B. Distribution
analysis of total OME consumption was performed.
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The 30th and 50th percentiles of OME consumption
were used for the actual and theoretical analyses,
respectively, in order to highlight the differences
between operative settings.

OME Theoretical Analysis

To minimize the difference in length of stay
(LOS) between operative settings, a theoretical
analysis was performed based on when a patient
was discharged from the HBC or the ASC.
Theoretical total OME consumption was calculated
by adding the predischarge OME total to a
theoretical postoperative intake. The postoperative
prescription at the institutions in question recom-
mend 1 or 2 doses of 5-325mg hydrocodone-
acetaminophen every 4 hours as needed for pain.
The theoretical postoperative intake assumed that
patients took 2 doses of the prescribed medication
every 4 hours from their discharge time until
midnight on POD 0.

Statistical Analysis

All statistical analyses were performed using
Stata/MP 13.1 for Mac (StataCorp LP, College
Station, Texas). Patient demographics and preoper-
ative baseline characteristics were compared using
independent-sample ¢ tests and chi-square analysis
for continuous and categorical variables, respective-
ly. The effect of operative location on VAS pain
scores, NDI, and OME consumption was assessed
using multivariate Poisson regression with robust
error variance for binary outcomes or multivariate
linear regression for continuous outcomes adjusted
for preoperative characteristics, including age, sex,
smoking status, BMI category, comorbidity burden,
and primary insurance payer. The theoretical
analysis was completed with the same statistical
tests and adjusted for the same preoperative
variables. A P value <.05 was considered statisti-
cally significant.

RESULTS
Primary Analysis

A total of 76 patients were included in the analysis.
Of these, 42 (55.3%) underwent surgery at a HBC
and 34 (44.7%) at an ASC. The average patient age
was 48.7 = 8.2 years for the HBC cohort and 49.2 +
10.7 years for the ASC cohort (P =.808). A majority
of the patient population analyzed were nonobese
(HBC: 66.7% versus ASC: 58.8%, P = .481) and

Table 1. Baseline Characteristics.?

Hospital ASC
(N =42) (N=39) P Value
Age (mean = SD, y) 48.7 £ 8.2 49.2 = 10.7 .808
Sex (n) .684
Female 42.9% (18) 38.2% (13)
Male 57.1% (24) 61.8% (21)
Smoking status (n) 910
Nonsmoker 83.3% (35) 82.4% (28)
Smoker 16.7% (7) 17.7% (6)
BMI (n) 481
Nonobese (BMI < 30) 66.7% (28) 58.8% (20)
Obese (BMI > 30) 33.3% (14) 41.2% (14)
Insurance (n) <.001

Workers’ compensation 14.3% (6) 61.8% (21)
Private insurance 85.7% (36) 38.2% (13)
Operative levels (n) .603

1 level 61.9% (26) 67.7% (23)
2 level 38.1% (16) 32.4% (11)

Comorbidity burden 14+14 1.2+1.3 .566
(CChn

Preoperative VAS neck 63 £23 6.8 £2.0 407
pain (mean * SD)

Preoperative VAS arm 5.6 £ 2.6 62 24 .380
pain (mean = SD)

Preoperative NDI (mean 40.2 = 16.2 48.0 = 19.2 .090

+ SD)

Abbreviations: ASC, ambulatory surgery center; SD, standard deviation; BMI,
body mass index; CCI, Charlson Comorbidity Index; VAS, visual analog scale;
NDI, neck disability index.

“Boldface indicates statistical significance.

male (HBC: 57.1% versus ASC: 61.8%, P = .684).
The HBC cohort had a greater percentage of patients
with private insurance (85.7% versus 61.8%, P <
.001) compared to the ASC cohort. The remainder of
baseline characteristics are reported in Table 1.
Tables 2 and 3 detail the postoperative outcome
comparisons and analysis of narcotic consumption
between cohorts. The HBC cohort had longer
hospital lengths of stay (LOS) (7.4 = 2.7 versus
4.7 = 1.2 hours, P < .001) and consumed more total
OME:s (43.2 = 27.0 versus 18.2 £ 14.1 mg OME, P
< .001) and hourly OMEs (6.3 * 4.6 versus 3.4 *=
2.6, P=.034) compared to the ASC cohort. Figure 1
demonstrates that 90.9% of ASC patients consumed
less than or equal to the 30th percentile (32.0 mg) of
OMEs. In contrast, 57.2% of HBC patients
consumed greater than 32.0 mg OME. The HBC
cohort consumed greater average dosages of fenta-
nyl (9.5 £ 17.8 versus 1.6 = 5.5 mg OME, P=.021)
and oxycodone (10.1 = 13.1 versus 1.0 £ 3.1 mg
OME, P < .001). The HBC cohort also consumed
greater average dosages of hydrocodone (11.5 *
13.3 versus 6.8 = 8.3 mg OME, P = .150) and
tramadol (11.2 £ 8.3 versus 7.6 = 4.4, P = .062);
however, these differences were not statistically
significant. Of the total OMEs, the HBC cohort
consumed a greater percent of oxycodone (26.6%
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Table 2. Outcomes.?

Hospital ASC
(N =42) (N =39 P Value®

Operative time (min) 54.6 = 14.6 57.6 = 14.6 341
Estimated blood loss (mL) 31.1 = 11.8 294 = 9.7 204
Length of hospital stay (h) 7.4 =27 4.7 = 1.2 <.001
Inpatient VAS pain scores 4.5*+20 39 x2.1 233

POD 0 (mean * SD)
VAS neck pain (mean = SD)

6-week VAS 24 =21 4.2 = 2.6 .039

12-week VAS 2.1 =20 32+ 27 332

6-month VAS 22+ 2.1 37 +32 .365
Change in VAS neck pain (mean * SD)°

AVAS at 6 weeks —-35+22 -1.9 + 2.2 .024

AVAS at 12 weeks -35x29 —-29 *+24 454

AVAS at 6 months -3.1 %27 —1.7*x24 .547
VAS arm pain (mean * SD)

6-week VAS 23x23 3.1 £24 297

12-week VAS 1.7=1.9 3.0 £28 194

6-month VAS 1.7 18 3.6 £3.0 .065
Change in VAS arm pain (mean * SD)°

AVAS at 6 weeks -3.1+25 -22 *1.9 .064

AVAS at 12 weeks —2.5* 3.6 —-23+24 437

AVAS at 6 months -29 £ 32 —-2.0=*23 326
NDI (mean = SD)

6-week NDI 252 * 156  36.8 =23.0 .079

12-week NDI 17.1 £ 133 30.6 = 21.8 .097

6-month NDI 16.1 = 142 374 * 26.1 072
Change in NDI (mean = SD)°

ANDI at 6 weeks —149 £ 15.1  —7.0 =145 .064

ANDI at 12 weeks —228 £16.8 —13.5 £ 158 319

ANDI at 6 months —23.5 €167 —12.0 = 23.2 171
Complications (n)* 2.4% (1) 0.0% (0) —

Abbreviations: ASC, ambulatory surgery center; POD, postoperative day; SD,
standard deviation; VAS, visual analog scale; NDI, neck disability index.
“Boldface indicates statistical significance.

P values calculated using Poisson regression with robust error variance
controlling for age, gender, smoking status, BMI category, insurance status,
Charlson Comorbidity Index, and preoperative VAS (neck and arm).

“Change in VAS = postoperative VAS (6 weeks, 12 weeks, or 6 months) —
preoperative VAS.

dUrinary retention requiring recatheterization (n = 1); P value not calculated due
to event incidence <5.

versus 6.6%, P=.017; Table 3, Figure 2) compared
to ASCs. The ASC cohort consumed a greater
percent of tramadol (54.7% versus 29.6%, P=.017,
Table 3, Figure 2) compared to HBCs.

Table 3. Analysis of oral morphine equivalent (OME) consumption.?

Hospital ASC
(N =42) (N=39) P Value
Total OME consumption 432 =27.0 182 = 14.1 <.001
POD 0 (mean * SD)
Hourly OME consumption 6.3 = 4.6 34 2.6 034
POD 0 (mean = SD)
OME dose (mean *= SD)
Hydrocodone 11.5 £ 13.3 6.8 =83 150
Fentanyl 9.5 = 17.8 1.6 = 5.5 .021
Tramadol 11.2 £8.3 7.6 =44 .062
Oxycodone 10.1 = 13.1 1.0 = 3.1 .002
Medications: average percent of total OMEs
Hydrocodone 29.1% 33.1% 172
Fentanyl 14.2% 5.5% 11
Tramadol 29.6% 54.7% 017
Oxycodone 26.6% 6.6% .024

ASC, ambulatory surgery center; SD, standard deviation; POD, postoperative day.
“Boldface indicates statistical significance.

Oral Morphine Equivalent Consumption Following
Anterior Cervical Discectomy and Fusion

90.9%o0f ¥ 57.2%of
ASC Patients I HBS Patients
I Ambulatory Surgery Center
g I Hospital-Based Surgery

Percent of Patients

10t 20 30" 40 50t GO™ 70" O™  gotn 100
(<11)  (11-21) (22-32) (33-43) (44-54) (55-65) (66-76) (77-87) (88-98) (299)

Percentile of OMEs Consumed (OME Range [mg])

Figure 1. Oral morphine equivalent (OME) consumption following anterior
cervical discectomy and fusion.

No differences were observed in VAS neck pain
scores on POD 0 between cohorts (HBC: 4.5 = 2.0
versus ASC: 3.9 = 2.1, P=.233; Table 2). In contrast,
the HBC cohort reported lower absolute VAS neck
pain scores (2.4 = 2.1 versus 4.2 = 2.6, P=.039) and
a greater improvement in VAS neck pain (=3.5 + 2.2
versus —1.9 += 2.2, P = .024) at the 6-week follow-up
compared to the ASC cohort. This difference was not
present for the remainder of the postoperative follow-
up visits. No differences were observed in operative
time, estimated blood loss, VAS neck pain after 6
weeks, VAS arm pain, change in VAS arm pain, or
complication rate up to 6 months postoperatively.
Complications included 1 case of urinary retention (n
= 1) requiring recatheterization in a patient who
underwent surgery at the HBC site.

Average Percent of Oral Morphine Equivalent
Consumption by Surgery Center

Hospital Ambulatory Surgery Center

N Hydrocodone
N Fentanyl
N Tramadol
[N oxycodone

Figure 2. Average percent of oral morphine equivalent consumption by
surgery center.
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Table 4. Theoretical analysis of oral morphine equivalent (OME)
consumption.?

Hospital ASC
(N =42) (N =39 P Value
Total OME consumption 634 =288 503 =127 397
POD 0 (mean = SD)
Hourly OME consumption 5.1 %25 37209 147
POD 0 (mean * SD)
OME dose (mean = SD)
Hydrocodone 31.7 = 149  40.2 = 104 044
Fentanyl 9.5 =178 1.6 = 55 .021
Tramadol 11.2 £ 8.3 7.6 £ 44 .062
Oxycodone 10.1 = 13.1 1.0 = 3.1 .002
Medications: average percent of total OMEs
Hydrocodone 55.7% 80.7% 014
Fentanyl 10.2% 2.3% 405
Tramadol 18.3% 15.2% 745
Oxycodone 15.5% 1.9% 016

ASC, ambulatory surgery center; POD, postoperative day; SD, standard
deviation.
“Boldface indicates statistical significance.

Theoretical Analysis

Statistical analysis of the theoretical OME
consumption is detailed in Table 4. Figure 3
demonstrates that 69.7% of ASC patients consumed
less than or equal to the 50th percentile (54.0 mg) of
OMEs. In contrast, 64.3% of HBC patients
consumed greater than 54.0 mg OMEs. Of the total
OME utilization, the ASC cohort consumed a
greater dosage (40.2 = 10.4 versus 31.7 = 149, P
= .044) and percent of hydrocodone (80.7% versus
55.7%, P = .014; Figure 4) compared to HBCs. In
contrast, patients at HBCs consumed a greater
percent of oxycodone (15.5% versus 1.9%, P=.016;
Figure 4) compared to ASCs.

Theoretical Oral Morphine Equivalent Consumption

Following Anterior Cervical Discectomy and Fusion
69.7%0f |  64.3% of
ASC Patients § HBS Patients

I Ambulatory Surgery Center
I Hospital-Based Surgery

Percent of Patients

K
20m  30m 40 50 60" 70h  BO™ g0t 100
(11-21) (22-32) (33-43) (44-54) (55-65) (66-76) (77-87) (88-98)  (299)

Percentile of OMEs Consumed (OME Range [mg])

Figure 3. Theoretical oral morphine equivalent (OME) consumption following
anterior cervical discectomy and fusion.

Theoretical Average Percent of Oral Morphine
Equivalent Consumption by Surgery Center

Hospital Ambulatory Surgery Center

1.9%

15.2%

18.3%

55.7%

10.2%

I Hydrocodone
I Fentanyl
N Tramadol
[N Oxycodone

Figure 4. Theoretical average percent of oral morphine equivalent
consumption by surgery center.

DISCUSSION

In the current health care climate, surgical
practices have shifted toward performing proce-
dures in outpatient facilities in order to maximize
efficiency and minimize costs.'” Prior literature
has reported the safety and efficacy of ACDF
procedures in the outpatient and inpatient set-
tings.””'> Among other concerns, narcotic usage
is associated with a significant side-effect profile,
including nausea, vomiting, constipation, drowsi-
ness, coughing, difficulty with deep breathing,
transient impairment of psychomotor skills, and
impaired bowel and bladder function.>*? Concern
for these side effects and the risk of opioid toxicity
have led physicians to reduce the quantity of
narcotics administered.*** In this context, the goal
of the current study was to quantify narcotic
consumption at an HBC versus an ASC for patients
who underwent ACDF and were discharged on
POD 0.

The results of the current study indicate that
patients who underwent ACDF at an ASC consume
significantly fewer total and hourly narcotics on
POD 0 than patients at an HBC. Furthermore, the
ASC and HBC cohorts achieved similar levels of
pain prior to discharge despite the ASC cohort
having a shorter LOS and receiving less total
narcotic medication. Additionally, the HBC cohort
consumed greater average dosages of all medica-
tions analyzed and also consumed increased
amounts of the narcotic medications fentanyl and
oxycodone. Relative to total OME consumption,
the HBC cohort also consumed a greater percentage
of oxycodone, whereas the ASC cohort consumed a
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greater percentage of the nonnarcotic medication
tramadol.

As the HBC cohort experienced prolonged LOS
compared to the ASC cohort, a theoretical analysis
was performed in order to minimize the effect of
LOS on narcotic consumption. The results of the
theoretical analysis exhibited a trend toward greater
narcotic consumption in the HBC cohort; however,
this result was not statistically significant. The
addition of theoretical postdischarge narcotic con-
sumption also caused alterations in the patterns of
narcotic consumption between cohorts. In this
analysis, the ASC cohort consumed greater absolute
amounts and percentages of hydrocodone compared
to the HBC cohort. However, the HBC cohort still
consumed greater amounts of all other medications,
with differences in oxycodone and fentanyl reaching
statistical significance. The trend of overall higher
narcotic consumption of patients at HBCs, coupled
with the fact that no significant differences existed in
immediate postoperative pain, has potential impli-
cations for postoperative narcotic prescription
patterns. These results suggest that surgeons may
be able to reduce the quantity of inpatient narcotics
administered in the early postoperative period to
simulate a patient’s outpatient narcotic regimen
without compromising adequate pain control.

The findings of the current study are similar to
those in the literature of other orthopaedic subspe-
cialties.***> With regard to patterns of analgesic
utilization, Buchanan et al*® reported more effective
pain control using the nonsteroidal anti-inflamma-
tory drug diclofenac compared to the narcotic
papaveretum following total hip replacement. Kao
et al’’ further demonstrated similar postoperative
pain control between inpatient and outpatient
surgical setting populations following ACL recon-
struction, with the outpatient cohort consuming
fewer narcotics. While several factors contribute to
discharge planning following spinal surgery, the
results of this and other studies suggest that a
reduction in postoperative narcotic medications
may result in shorter lengths of hospital stay and a
subsequent reduction in health care costs.

This study also demonstrated no long-term
differences in patient-reported outcomes, improve-
ment, and complication rates between HBC and
ASC cohorts. Previous literature has also demon-
strated that ACDF procedures performed in the
outpatient setting are at least noninferior to the
traditional inpatient alternative. Single surgeon

populations and national database studies report
shorter operative times, similar or higher patient
satisfaction ratings, similar or lower complication
rates, lower morbidity rates, fewer returns to the
operating room, and lower costs associated with
ambulatory procedures.”'>*4° The equivalency of
ambulatory ACDF to inpatient procedures with
regard to long-term outcomes and complication
rates, coupled with demonstrated advantages in
operative time and costs within the literature,
indicates that outpatient ACDF is a feasible, safe,
and cost-effective treatment option.

While long-term outcomes were equivalent, pa-
tients who underwent their procedure at an ASC
had higher VAS neck pain scores and reduced
improvement in VAS neck pain at 6-week follow-
up. This finding may be a result of the reduced
narcotic dosing in the ASC cohort during the
immediate postoperative period potentially leading
to increased short-term pain after discharge. How-
ever, further study, including an analysis of post-
operative narcotic usage past POD 0, would be
necessary to definitively make such a conclusion.
Furthermore, as pain scores were not significantly
different at 12-week and 6-month follow-up visits,
the higher pain scores seen at the initial 6-week
follow-up demonstrated no long-term effect on
outcomes in the ASC population as compared to
the HBC population.

The current study is not without limitations.
First, the generalizability of this study is limited, as
all procedures were performed by a single surgeon at
single HBC and ASC sites. Second, the retrospective
nature of this study may introduce selection bias
with inherent differences between patients undergo-
ing procedures at HBCs versus ASCs. However, the
only differences in patient demographics or opera-
tive variables were in insurance status. Additionally,
the risk of bias was also mitigated by the use of
statistical analyses that were adjusted for all major
preoperative demographic and baseline comorbidity
characteristics. Third, the patient sample was small.
As a result, this study may be underpowered to
assess all differences in narcotic administration
between surgical sites. This may have manifested
in the loss of statistical significance on the theoret-
ical analysis of narcotic consumption. Fourth, no
measurement of preoperative narcotic use was
available, and, as such, the effect of narcotic
tolerance within the population could not be
quantified. Finally, there was no direct measure-
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ment of postdischarge narcotics usage. While the
theoretical analysis was used to estimate postdi-
scharge narcotics utilization, it did not extend past
POD 0. As such, longer-term narcotics utilization
patterns that may have affected pain scores at
follow-up intervals were not quantifiable.

CONCLUSIONS

In order to determine the safety and efficacy of
outpatient spinal procedures, it is important to
analyze differences in narcotic consumption and
pain in the early postoperative period by surgical
setting. The results of the current study suggest that
patients at HBCs receive more potent narcotics in
larger doses than patients at ASCs, which may
contribute to the prolonged postoperative LOS.
Although patients may be receiving more narcotics
in HBCs, theoretical analysis may suggest that
patients are receiving similar OMEs on POD 0
following ACDF regardless of operative location.
Careful analysis of intraoperative anesthetic and
postoperative medication protocols in an effort to
minimize narcotic consumption in the postoperative
period may reduce opioid toxicity, narcotic-related
morbidity, LOS, and health care costs following
ACDF.
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