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Abstract
Purpose Ankle arthrodesis and total ankle arthroplasty (TAA) are often associated with significant postoperative pain. 
While this may be mitigated by the use of peripheral nerve blocks (PNB), large-scale data are lacking. Using national data, 
we aimed to evaluate PNB utilization pattern and its impact on outcomes.
Methods This retrospective cohort study utilized data from the nationwide database (2006–2016) on TAA (n = 5,290) and 
ankle arthrodesis (n = 14,709) procedures. PNB use was defined from billing; outcomes included opioid utilization, length 
and cost of stay, discharge to a skilled nurse facility, and opioid-related complications. Mixed-effects models estimated the 
association between PNB use and outcomes, separate by procedure type and inpatient/outpatient setting. We report odds 
ratios and 95% confidence intervals (CI).
Results Overall, PNB was utilized in 8.7% of TAA and 9.9% of ankle arthrodesis procedures, with increased utilization 
from 2006 to 2016 of 2.6% to 11.3% and 5.2% to 12.0%, respectively. After adjustment for relevant covariates, PNB use 
was significantly associated with decreased total opioid utilization specifically in the inpatient setting in TAA ( − 16.9% 
CI  − 23.9%;  − 9.1%) and ankle arthrodesis procedures ( − 18.9% CI  − 24.4;  − 13.0%), this was particularly driven by a 
decrease in opioid utilization on the day of surgery. No clinically relevant effects were observed for other outcomes.
Conclusion PNB utilization is associated with substantial reductions in opioid utilization, particularly in the inpatient set-
ting. Our study is in support of a wider use of this analgesic technique, which may translate into more benefits in terms of 
clinical outcomes and resource utilization.
Level of Evidence III.

Keywords Total Ankle Arthroplasty · Ankle Arthrodesis · Peripheral Nerve Block · Regional Anesthesia · Opioid 
Consumption · Outcomes

Introduction

Both ankle arthrodesis and total ankle arthroplasty (TAA) 
are currently utilized treatments for ankle arthritis, a debili-
tating condition that leads to diminished quality of life by 

causing substantial pain and limited ankle function [1–5]. 
Controlling post-operative pain is crucial for optimal recov-
ery and patient satisfaction [6]. While adequate post-oper-
ative pain control is often achieved through various opioid 
and non-opioid agents, peripheral nerve blocks (PNB) are an 
increasingly utilized mode of analgesia, particularly continu-
ous popliteal sciatic nerve blocks [7–9]. With the increasing 
shift toward outpatient foot and ankle surgery, avoidance of 
sedation, opioids, or general anesthesia in the management 
of immediate post-operative pain has become increasingly 
important [10].

Various different types of PNB have also been described 
for foot and ankle procedures and all demonstrated decreased 
opioid consumption and improved post-operative pain con-
trol [10–12]. However, the existing literatures on PNB in 
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foot and ankle surgery are single institutional studies with 
small sample sizes; therefore, generalizability of these data 
is lacking [13, 14]. Given the potential benefits of PNB, a 
population-level study is needed. Therefore, the purpose of 
this study was to examine population-level utilization pattern 
of PNB and the effect of PNBs on outcomes —specifically, 
total opioid utilization, length of stay (LOS), hospitalization 
costs, and complications in patients who underwent TAA or 
ankle arthrodesis. We hypothesized that there is an increase 
in PNB utilization over the past decade, and that PNB use is 
associated with decreased opioid utilization, LOS, and costs 
while not altering odds of complications.

Materials and methods

Data source, study design, and study sample

The study used data from the Premier Healthcare database 
(Premier Healthcare Solutions, Inc., Charlotte, NC) [1, 2], 
a national all-payer database which contains detailed billing 
information on hospital stays from 20 to 25% of US hospi-
tals. The cohort was defined using the International Classi-
fication of Disease, Ninth Revision (ICD-9) procedure codes 
for TAA (81.11) and ankle arthrodesis (81.56) procedures 
for the years 2006–2016. Patients were excluded if they met 
one of the following criteria: unknown gender (n = 256), and 
unknown discharge status (n = 204), non-elective procedure 
(n = 3,308). The Mount Sinai Hospital Review Board consid-
ers this study exempt from review based on the de-identified 
HIPAA-compliant nature of the data (project#14–0067).

Study variables

An analysis plan was created a priori where all study vari-
ables, including the main effects of interest and outcomes 
were defined. Our main effect of interest was the use of a 
PNB, which was extracted from billing data in line with pre-
vious studies [3, 4]. Outcomes of interest were total opioid 
utilization (in oral morphine equivalents (milligrams [mg]); 
during the full hospital stay), opioid utilization on the day 
of surgery (‘Day 0’), cost of hospitalization, length of stay, 
discharge to a skilled nursing facility (SNF), opioid-related 
complications [5] (combination of respiratory, gastrointesti-
nal, genitourinary, central nervous system, and ‘other’ [brad-
ycardia, rash or itching, fall from bed, adverse drug effects] 
complications) and 30-day readmission. Opioid utilization 
was extracted from billing for opioids (fentanyl, hydroco-
done, hydromophone, meperidine, morphine, oxycodone, 
and propoxyphene) and was converted into oral morphine 
equivalents using the  Lexicomp® “opioid agonist conver-
sion” [15] and the GlobalRPH “opioid analgesic converter” 
[16] calculator. Cost of hospitalization was adjusted for 

inflation and reported as 2016 US dollars. 30-day readmis-
sion was defined as any readmission within the study period 
to the same hospital where the primary surgical procedure 
was performed.

Patient demographic variables included age, gender, race/ 
ethnicity (White, Black, Other). Healthcare-related variables 
were insurance type (Commercial, Medicaid, Medicare, 
uninsured, unknown), hospital location (rural, urban), hos-
pital size (< 300 beds, 300–499 beds, ≥ 500 beds), hospital 
teaching status, and number of annual TAA/ankle arthro-
desis procedures per hospital. The procedure-related vari-
ables were year of procedure, type of surgeon (orthopedic 
foot/ankle surgeon, podiatrist, other/missing), setting of 
procedure (inpatient, outpatient), and diagnosis of osteoar-
thritis. Comorbidity burden was quantified using the Quan 
adaptation of the Charlson–Deyo Comorbidity Index [17]. 
Additionally, smoking and obesity (≥ 30 kg/m2) were also 
included.

Statistical analysis

TAA and ankle arthrodesis were analyzed as separate 
cohorts. Univariable associations between use of a PNB and 
the above-mentioned study variables were assessed using 
standardized differences, instead of p values as univariable 
group differences easily reach statistical significance in large 
sample sizes. A standardized difference of 0.1 (or 10%) gen-
erally indicates a meaningful difference in covariate distribu-
tion between groups [18]. Mixed-effects models measured 
associations between the use of PNB and outcomes, sepa-
rately for patients having their surgery in an inpatient or out-
patient setting. Mixed-effects models account for the correla-
tion between patients treated at the same hospital/clinic, on 
the assumption that they will receive similar treatment and 
care. Here, separate regression lines are fitted for each hos-
pital [7]. We report adjusted odds ratios (OR) and 95% confi-
dence intervals (CI) for the binary outcomes. The continuous 
outcomes of opioid utilization, cost of hospitalization, and 
length of stay were modeled using the gamma distribution 
and log link function because of their skewed distribution 
[8, 9]. For these outcomes, we report the percent (%) change 
compared to the reference. All multivariable analyses were 
performed using the PROC GLIMMIX procedure in SAS 
v9.4 statistical software (SAS Institute, Cary, NC).

Results

Overall, 5290 and 14,709 TAA and arthrodesis procedures 
were included, respectively. PNB was utilized in 8.7% of 
TAA and 9.9% of ankle arthrodesis procedures.

Among TAA procedures, PNB use increased from 2.6% 
in 2006 to 11.3% in 2016 (Table 1). Higher PNB use was 
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Table 1  Study variables by PNB use; total ankle arthroplasty cohort

PNB (n = 461) No PNB (n = 4829) % PNB use Standardized 
Difference

 Patient demographics
  Age* 65 (58–72) 64 (57–71) – 0.0965
  Gender 0.0342
   Female 222 2,408 8.4%
   Male 239 2,421 9.0%
  Race 0.0535
   White 403 4,134 8.9%
   Black 13 150 8.0%
   Other 45 545 7.6%

 Healthcare-related
  Insurance Type 0.0840
   Commercial 167 1,912 8.0%
   Medicaid 18 146 11.0%
   Medicare 246 2,498 9.0%
   Uninsured 2 21 8.7%
   Other 28 252 10.0%
  Hospital Location 0.0121
   Rural 18 200 8.3%
   Urban 443 4,629 8.7%
  Hospital Size 0.1813
   Small (< 300 beds) 166 1,874 8.1%
   Medium (300–499 beds) 97 1,282 7.0%
   Large (≥ 500 beds) 198 1,673 10.6%
  Hospital Teaching Status 0.3612
  Non-Teaching 158 2,505 5.9%
  Teaching 303 2,324 11.5%
  Annual # of Procedures per Hospital* 16 (14–18) 18 (15–25) – 0.3907

 Procedure-related
  Year of Procedure 0.5601
    2006 2 74 2.6%
    2007 1 179 0.6%
    2008 8 263 3.0%
    2009 12 337 3.4%
    2010 13 442 2.9%
    2011 32 394 7.5%
    2012 58 538 9.7%
    2013 57 577 9.0%
    2014 89 614 12.7%
    2015 102 729 12.3%
    2016 87 682 11.3%
  Osteoarthritis 129 1,325 8.9% 0.0122
  Procedure Setting 0.0365
   Inpatient 430 4,547 8.6%
   Outpatient 31 282 9.9%
  Surgeon Type 0.2925
   Orthopedic Surgeon 353 3,194 10.0%
   Podiatrist 68 754 8.3%
   Other 40 881 4.3%
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particularly seen in large (≥ 500 beds, 10.6%) and teach-
ing (11.5%) hospitals and among procedures performed by 
orthopedic foot/ankle surgeons (10.0% compared to podia-
trists); all with standardized differences > 0.1. When look-
ing at unadjusted outcome differences between groups, the 
most pronounced effect was seen for ‘Day 0’ opioid use: 128 
compared to 144 oral morphine equivalents for those with 
and without a PNB, respectively. While not always as pro-
nounced, similar patterns were observed in patients undergo-
ing ankle fusion surgery (Table 2), except for a higher PNB 
use in medium-sized hospitals (300–499 beds).

After adjustment for relevant covariates, PNB use was 
significantly associated with decreased opioid utiliza-
tion during the total hospital stay for both TAA and ankle 
arthrodesis procedures (− 16.9%, CI  − 23.9%;  − 9.1% 
and   −  18.9%, CI   −  24.4%;   −  13.0%, respectively), 
but only for inpatient procedures. This was particularly 
driven by a decrease in opioid utilization on the day of 
surgery:  − 23.8% (CI  − 30.4%;  − 16.6%) and  − 24.5% 
(CI  − 29.5%;  − 19.2%) in TAA and ankle arthrodesis, 

respectively. Other than an 11.3% reduction in opioid use 
on the day of surgery among patients undergoing outpatient 
ankle arthrodesis, no clinically relevant effects of PNB use 
were seen for other outcomes (Table 3).

When looking at trends of PNB use against opioid utili-
zation on the day of surgery, no consistent pattern emerged 
of lower opioid utilization among patients receiving a PNB 
compared to those that did not (Fig. 1). However, in the 
ankle arthrodesis cohort, a slight overall trend (independent 
of PNB use) towards decreasing opioid use was seen.

Discussion

In this first nationwide study on PNB use in TAA and 
ankle arthrodesis, we found that only a minority of patients 
received PNBs. Moreover, hospital factors (size and teach-
ing status) and healthcare-related factors (surgeon type) 
appeared to be associated with PNB utilization. Importantly, 
PNB use was associated with significant opioid-sparing 

*Continuous variables median and interquartile range reported, instead of N and % respectively
**"Other" complication includes bradycardia, rash or itching, fall from bed, and adverse drug effects
a  Oral morphine equivalents are in units of milligrams (mg)

Table 1  (continued)

PNB (n = 461) No PNB (n = 4829) % PNB use Standardized 
Difference

 Comorbidity-related
  Charlson–Deyo Comorbidity Index (categorized) 0.0825
   0 303 3,104 8.9%
   1 99 1,176 7.8%
   2 36 361 9.1%
   2 + 23 188 10.9%
  Smoking 131 1,099 10.7% 0.1299
  Obesity 59 719 7.6% 0.0606

 Outcomes
 Resource utilization
  Total Oral Morphine  Equivalents*,a 240 (140–393) 251 (138–451) – 0.0979
  Day 0 Oral Morphine  Equivalents*,a 128 (75–210) 144 (75–253) – 0.1002
  Length of Hospital Stay* 2 (1–2) 2 (1–3) – 0.0235
  Cost of Hospitalization* $22,059 ($17,246–

$27,275)
$21,293 ($17,278–$26,843) – 0.0209

  Discharge to Skilled Nursing Facility 41 433 8.6% 0.0026
  30 Day Readmission 7 49 12.5% 0.0451

 Clinical complications
  Combined Complication 22 230 8.7% 0.0004
   Respiratory 4 57 6.6% 0.0311
   Gastrointestinal 5 63 7.4% 0.0203
   Genitourinary 10 69 12.7% 0.0557
   Central Nervous System 1 15 6.3% 0.0183
   "Other'" 5 54 8.5% 0.0032
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Table 2  Study variables by PNB use; ankle arthrodesis cohort

PNB (n = 1,461) No PNB (n = 13,248) % PNB use Standardized 
Difference

 Patient demographics
  Age* 59 (50–68) 57 (47–66) – 0.1171
  Gender 0.0342
   Female 728 6,375 10.2%
   Male 733 6,873 9.6%
  Race 0.1102
   White 1,085 10,235 9.6%
   Black 95 998 8.7%
   Other 281 2,015 12.2%

 Healthcare-related
  Insurance Type 0.0955
   Commercial 632 5,416 10.4%
   Medicaid 119 1,200 9.0%
   Medicare 593 5,264 10.1%
   Uninsured 23 221 9.4%
   Other 94 1,147 7.6%
  Hospital Location 0.0726
   Rural 72 877 7.6%
   Urban 1,389 12,371 10.1%
  Hospital Size 0.3111
   Small (< 300 beds) 343 4,582 7.0%
   Medium (300–499 beds) 706 4,523 13.5%
   Large (≥ 500 beds) 412 4,143 9.0%
  Hospital Teaching Status 0.1414
   Non-Teaching 673 7,037 8.7%
   Teaching 788 6,211 11.3%
  Annual # of Procedures per Hospital* 18 (16–20) 17 (15–22) – 0.0216

 Procedure-related
  Year of Procedure 0.3440
    2006 63 1,155 5.2%
    2007 70 1,141 5.8%
    2008 94 1,132 7.7%
    2009 104 1,326 7.3%
    2010 131 1,309 9.1%
    2011 137 1,305 9.5%
    2012 170 1,306 11.5%
    2013 198 1,207 14.1%
    2014 178 1,299 12.1%
    2015 192 1,161 14.2%
    2016 124 907 12.0%
  Osteoarthritis 401 3,212 11.1% 0.0732
  Procedure Setting 0.2371
   Inpatient 853 9,232 8.5%
   Outpatient 608 4,016 13.1%
  Surgeon Type 0.4688
   Orthopedic Surgeon 1,150 7,609 13.1%
   Podiatrist 117 2,113 5.2%
   Other 194 3,526 5.2%
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effects, specifically on the day of surgery, while no signifi-
cant effects were seen for length of stay, discharge to SNF, 
and opioid-related complications. Trend analyses demon-
strated a slight overall decrease in opioid utilization on the 
day of surgery, independent of PNB use, particularly in the 
ankle arthrodesis cohort.

Recent studies have demonstrated impact of regional 
anesthesia on a wide variety of perioperative outcomes 
including decreased blood loss [19], improved pain man-
agement [20], and reduced mortality [21]. Despite its proven 
efficacy and increase in popularity in the past 5 years, 
regional blocks are still in minority for most orthopedic 
procedures [3, 22]. Cozowicz et al. demonstrated that in 
only 8.7% of total hip arthroplasty and 20.4% of total knee 
arthroplasty procedures, a PNB was used up till 2016 with 
a slight increasing trend using the same national database 
[3]. Compared to the hip and knee arthroplasty literature, 
PNB utilization studies in foot and ankle surgery has been 
lacking [3, 4]. Similar trends as found in the hip and knee 
arthroplasty literature are reflected in our dataset; for both 
TAA and ankle arthrodesis, only a fraction of patients in the 

dataset received peripheral nerve blocks (8.7% and 9.9%, 
respectively), but there is a general upward trend in PNB 
usage from 2006 to 2016.

Hospital factors, such as size and teaching status, were 
associated with PNB use with particularly higher use seen 
in teaching hospitals and medium- and large-sized hospitals. 
One possible explanation is that larger academic hospitals 
are more likely to be on the forefront of regional anesthetics 
than non-teaching hospitals. This finding is also evident in 
hip and knee research [4]. Recent studies have shown that 
hospital factors may contribute to patient and financial out-
comes. Beck et al. recently published their data comparing 
TAA performed at an orthopedic specialty hospital versus 
at an academic teaching hospital [23]. They found no differ-
ences in patient safety and clinical outcomes, but noted sig-
nificant discrepancies in length of stay. They postulated that 
the specialized staffing in addition to familiarity of ancillary 
services with the patients and procedures allows for higher 
efficiency in orthopedic specialty hospitals. Although this 
implies that academic and larger hospitals typically have 
dedicated services and staff with standardized protocols to 

*Continuous variables median and interquartile range reported, instead of N and % respectively
**"Other" complication includes bradycardia, rash or itching, fall from bed, and adverse drug effects
a  Oral morphine equivalents are in units of milligrams (mg)

Table 2  (continued)

PNB (n = 1,461) No PNB (n = 13,248) % PNB use Standardized 
Difference

 Comorbidity-related
  Charlson–Deyo Comorbidity Index (categorized) 0.0799
   0 840 7,384 10.2%
   1 348 2,969 10.5%
   2 136 1,425 ^8.7%
   2 + 137 1,470 8.5%
   Smoking 368 3,336 9.9% 0.0002
   Obesity 273 2,522 9.8% 0.0090

 Outcomes
 Resource utilization
  Total Oral Morphine  Equivalents*,a 215 (105–435) 240 (113–480) – 0.0456
  Day 0 Oral Morphine  Equivalents*,a 128 (60–225) 150 (75–265) – 0.0250
  Length of Hospital Stay* 1 (0–3) 2 (0–3) – 0.0852
  Cost of Hospitalization* $12,030 ($8,405–$17,132) $11,215 ($7,611–$17,453) – 0.0490
  Discharge to Skilled Nursing Facility 177 1,575 10.1% 0.0070
  30 Day Readmission 16 105 13.2% 0.0313

 Clinical complications
  Combined Complication 74 614 10.8% 0.0200
   Respiratory 25 198 11.2% 0.0172
   Gastrointestinal 19 126 13.1% 0.0331
   Genitourinary 20 187 9.7% 0.0036
   Central Nervous System 8 57 12.3% 0.0168
   "Other" 13 115 10.2% 0.0023
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Table 3  Results from multivariable models; total ankle arthroplasty and ankle arthrodesis cohorts

*P < 0.05
a Oral morphine equivalents are in units of milligrams (mg)

Total ankle arthroplasty

Use of Peripheral Nerve Block (reference = no use)

Resource utilization OR (or % change) and 95% CI
 Total Oral Morphine Equivalentsa
  Inpatient  − 16.9% ( − 23.9;  − 9.1%)*
  Outpatient  − 23.1% ( − 42.3; 2.3%)

 Day 0 Oral Morphine Equivalentsa
  Inpatient  − 23.8% 

( − 30.4;  − 16.6%)*
  Outpatient  − 16.1% ( − 36.9; 11.5%)

 Length of Hospital Stay
  Inpatient  − 3.1% ( − 8.4; 2.5%)

 Cost of Hospitalization
  Inpatient 5.9% (1.4; 10.6%)*
  Outpatient  − 3.8% ( − 15.2; 9.1%)

 Discharge to Skilled Nursing Facility
  Inpatient 0.80 (0.51, 1.25)
  Outpatient 1.07 (0.12, 9.61)

Clinical complications
 Combined Complication
  Inpatient 0.99 (0.61, 1.61)
  Outpatient 0.09 (0.00, 899.90)

Ankle arthrodesis

Use of Peripheral Nerve Block (reference = no use)

Resource utilization OR (or % change) and 95% CI
 Total Oral Morphine Equivalentsa
  Inpatient  − 18.9% 

( − 24.4;  − 13.0%)*
  Outpatient  − 7.9% ( − 15.1; 0.0%)

 Day 0 Oral Morphine Equivalentsa
  Inpatient  − 24.5% 

( − 29.5;  − 19.2%)*
  Outpatient  − 11.3% ( − 17.9;  − 4.1%)*

 Length of Hospital Stay
  Inpatient  − 1.6% ( − 7.2; 4.3%)

 Cost of Hospitalization
  Inpatient  − 4.1% ( − 8.0; 0.0%)*
  Outpatient 3.1% ( − 1.7; 8.1%)

 Discharge to Skilled Nursing Facility
  Inpatient 1.04 (0.81, 1.32)
  Outpatient 0.59 (0.20, 1.71)

Clinical complications
 Combined Complication
  Inpatient 1.18 (0.87, 1.60)
  Outpatient 1.08 (0.53, 2.23)
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facilitate and manage patients’ expectations (more so than 
smaller non-academic hospitals), this has not been validated 
in the current literature. Therefore, hospital factors cannot 
be ignored when considering what may contribute to the 
differential employment of PNB.

In a similar vein, a surgeon’s training background may 
influence peripheral block usage, as our data illustrated that 
orthopedic surgeons are significantly more likely than podia-
trists to use this method of anesthesia for both procedures. 
In significant parts of the U.S., both foot and ankle surgeons 

(MD and DO) and podiatrists can perform surgical proce-
dures in the foot and ankle regions. Both professions special-
ize in management of disorders of the foot and ankle, but 
their educational backgrounds differ in several ways. Ortho-
pedic foot/ankle surgeons are medical doctors (MDs or DOs) 
trained in the diagnosis and management of diseases of the 
musculoskeletal system who specialize in the foot and ankle, 
while podiatrists are doctors of podiatric medicine (DPMs) 
trained exclusively on management of the foot, ankle, and 
lower leg. Both professions have similar undergraduate 

Fig. 1  Opioid utilization (in oral 
morphine equivalents [mg]) on 
the day of surgery by patients 
receiving a PNB and those that 
did not; total ankle arthroplasty 
(upper) and ankle arthrodesis 
cohort (lower). Given the low 
use of PNBs before 2008, the 
trend lines in the total ankle 
arthroplasty cohort represent the 
2008–2016 cohort
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training requirements. Additionally, both require four years 
of postgraduate training, but the former must do so at an 
accredited medical school, while the latter must do so at a 
podiatric medical school. Upon completion of postgraduate 
training, orthopedic surgeons are then required to complete a 
five-year residency covering training in generalized orthope-
dic surgery, followed by an optional year of sub-specialized 
fellowship training devoted exclusively to disorders of the 
ankle and foot. In contrast, podiatrists must complete three 
years of foot and ankle surgical residency training after 
obtaining their postgraduate degrees. Differences in train-
ing focuses between the two provider types in combination 
with the fact that orthopedists are more likely to practice in 
an academic facility, orthopedic surgeons are more likely to 
go forth with a PNB than podiatrists.

Most importantly, our study demonstrates that after 
adjusting for covariates, PNB usage is associated with 
reduction in total opioid utilization for both TAA and ankle 
arthrodesis (-16.9% and -18.9%, respectively), mostly driven 
by reductions on the day of surgery. This trend has been 
identified in similar studies assessing a variety of orthopedic 
procedures [3, 4]. A prospective randomized study showed 
that implementation of lumbosacral plexus blocks in total 
hip arthroplasties resulted in decreased opioid consump-
tion [24]. The authors found that adequate PNB with light 
sedation had lower incidences of postoperative delirium 
and postoperative cognitive decline with earlier discharge 
readiness times. A randomized controlled trial assessing 
efficacy of PNBs in total knee arthroplasty patients found a 
50% reduction in morphine consumption during the imme-
diate postoperative phase [25]. Young et al. retrospectively 
reviewed 78 patients underwent TAA, and they found 
patients who received continuous PNB consumed approxi-
mately half of the opioid medication within the first 48 h 
post-operatively compared to the non-continuous PNB group 
[26]. We also found that the largest decrease in opioid uti-
lization was seen on the day of surgery for both TAA and 
ankle arthrodesis. The first day of surgery is also the day that 
coincides with the highest opioid consumption. Therefore, 
this result suggests that PNB was successful in mitigating 
acute post-operative pain and hence reducing overall opi-
oid consumption. Considering the ongoing national public 
health crisis surrounding opioid consumption [27], this cor-
relation highlights one of many potential avenues to curb 
over-prescription of opioids.

When assessing the limitations of this study, it is impor-
tant to consider that this observational study can only 
describe correlations, not causations. Regarding our data-
base, information on certain potentially confounding vari-
ables (e.g., patient socioeconomic status, preoperative opioid 
utilization, etc.) and important outcome variables (e.g., pain 
scores) was not available. Additionally, the reliability of this 
study relies on minimal variation in data collection between 

participating hospitals. Finally, these data were sourced from 
billing records precludes us from analyzing important details 
surrounding PNBs performed (i.e., anesthetic choice and 
dose, specialty of the provider performing the PNB, institu-
tional variations in post-PNB opioid administration policies, 
etc.). Furthermore, many surgeons provide local infiltration 
anesthesia as part of their pain control protocol, but this part 
of the practice is largely not coded in healthcare database. 
Due to these limitations, further studies are required utiliz-
ing alternative sources of data to definitively determine the 
outcomes arising from use of PNBs.

In conclusion, this study assessed the effect of regional 
block usage on resource consumption and patient outcomes 
in patients undergoing TAA and ankle arthrodesis. Our study 
demonstrates that there are no significant demographic dif-
ferences in patients receiving PNBs; however, orthopedic 
surgeons in teaching hospitals more commonly provide this 
form of anesthesia/analgesia. Moreover, our data suggest 
that regional block utilization is associated with a substantial 
relative reduction in postoperative opioid use for both TAA 
and ankle arthrodesis. Given the increasing the demand for 
TAA and ankle arthrodesis surgery and the current low use 
of PNBs, our study provides evidence of beneficial effects 
on the population level with a wider implementation of PNB 
use in these surgical cohorts.
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