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Background: This study aims to examine differences in postoperative complications and opioid con-
sumption associated with perioperative peripheral nerve block (PNB) utilization during primary total
knee arthroplasty (TKA).
Methods: The Premier Healthcare Database was queried for adult patients who underwent primary,
elective TKA from 2015 to 2020. Patients who received a femoral or adductor canal PNB were compared
to patients who did not. PNB utilization was trended from 2015 to 2020. Univariate and multivariate
regression analyses were performed to assess differences in the 90-day risk of postoperative compli-
cations between groups. The average inpatient opioid consumption in morphine milligram equivalents
was assessed as a function of length of stay.
Results: Overall, 609,991 patients were included. PNB utilization increased from 9.29% in 2015 to 30.3% in
2020. After controlling for confounders, the PNB cohort was more likely to have same-day discharge
(adjusted odds ratio [aOR] 1.88) and had a decreased risk of periprosthetic joint infection (aOR 0.87),
pulmonary embolism (aOR 0.81), and respiratory failure (aOR 0.78). However, there was an increased risk
of seroma (aOR 1.75) and hematoma (aOR 1.22) associated with PNB utilization. Lower average overall
opioid exposure was seen in the PNB cohort vs no-PNB cohort (82.1 ± 194.7 vs 89.4 ± 214.1 morphine
milligram equivalents, P < .001).
Conclusions: PNB utilization during primary TKA is associated with a shorter length of stay and
decreased risk of multiple postoperative complications, as well as reduced postoperative opioid con-
sumption. These data provide evidence in support of the safety and efficacy of this emerging practice.
However, the clinical relevance of an increased risk of seroma and hematoma formation may warrant
further investigation.
© 2023 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

Modern total knee arthroplasty (TKA) has represented a signif-
icant boon to patients suffering from severe knee osteoarthritis, as
evidenced by the 4.7 million Americans with a TKA in 2010 [1].
Historically, perioperative pain management protocols following
dic Surgery, Keck School of
eles, CA 90333, USA. Tel.: þ1

Inc. on behalf of The American As
y-nc-nd/4.0/).
TKA relied significantly on the use of prescription narcotics. The
numerous deleterious side effects associated with increased opioid
use, such as dependence and overdose, have been well-described
[2]. Recent studies have identified a potential dose-dependent
relationship between early postoperative opioid use and rates of
infectious, thromboembolic, and pulmonary complications
following primary total joint arthroplasty (TJA) [3]. Furthermore,
elderly individuals are at higher risk of complications due to
increased susceptibility to the harmful side effects of opioids [4].

Consequently, there has been significant interest in the imple-
mentation of multimodal pain management strategies. Approxi-
mately 85.6% of patients undergoing TJA from 2006 to 2016
sociation of Hip and Knee Surgeons. This is an open access article under the CC BY-
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Figure 1. Trends in utilization of peripheral nerve blocks (PNBs) in total knee
arthroplasty (TKA) from 2015 to 2020.
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received at least 1 additional analgesic alternative alongside opi-
oids [5]. The use of a peripheral nerve block (PNB) as part of such an
approach to painmanagement has been shown to lead to decreased
length of stay (LOS), faster recovery, and reduced rates of post-
operative complications following TJA [6]. However, prior studies in
the anesthesia literature have largely failed to demonstrate a sig-
nificant reduction in inpatient LOS with the use of PNB during
primary TKA [7e9]. Furthermore, there remains a paucity of studies
in the orthopaedic literature adequately powered to detect differ-
ences in rare outcomes after TKA in the context of this practice.
Additionally, no data currently exist describing the utilization
pattern and prevalence of PNBs in TKA in the United States (U.S.).
Therefore, the present study aims to (1) characterize national
trends in the utilization of PNB in the U.S. for primary, elective TKA
from 2015 to 2020; (2) determine if perioperative PNB use was
associatedwith decreasedmorphinemilligram equivalents (MMEs)
exposure and/or reduced LOS; and (3) examine the association
between PNB use and rates of complications following TKA.

Material and methods

A retrospective cohort study was conducted on all adult patients
who underwent primary, elective TKA from 2015 to 2020 using the
Premier Healthcare Database (PHD), a nationally representative
database containing patient-level and billing data for inpatient
services. Patients were identified using International Classification
of Disease, Tenth Revision, (TKA: 0SRC0- þ 0SRD0-) and Current
Procedural Terminology (CPT) (TKA: 27447) codes. Patients aged
<18 years and who underwent TKA for nonelective indications
were excluded (Supplemental Table 1). The present study was
exempt from institutional review board review as the PHD does not
provide protected patient health information in accordance with
the Health Insurance Portability and Accountability Act.

Identification of study cohorts

After the inclusion and exclusion criteria were applied, patients
who received either a femoral nerve block or an adductor canal
nerve block were identified using a combination of CPT codes (ie,
64447 and 64448) and PHD-specific charge codes. Patients who
received any other type of PNB were excluded from analysis. Due to
a lack of specific International Classification of Disease, Tenth
Revision, and CPT codes, interspace between the popliteal artery
and capsule of the posterior knee blocks were not included. The
cohort of patients who did not receive a PNB was used as the
control group for all analyses.

Trends, patient characteristics, and hospital factors

Trends in PNB utilization and LOS were assessed during the
study period. Patient demographics (ie, age, sex, race, hospital
costs, and payer status) and hospital factors (ie, size, region,
teaching status, and urban/rural setting) were compared between
the 2 cohorts. Rates of medical comorbidities were also assessed
and compared.

Study endpoints

The primary endpoint was postoperative opioid consumption,
measured inMMEs, associated with PNB utilization during TKA. The
PHDprovides thedosageof specificopioidmedications administered
in the inpatient setting after the index TJA is performed. A manual
calculation was then performed converting each opioid medication
class into standardizedMMEs. The total dosage of themedication on
each postoperative day (POD) multiplied by the conversion factor
resulted in the totalMME for each POD. Patientswere grouped into 4
cohorts on the basis of their inpatient LOS (ie, 0, 1, 2, and 3 days).
Aggregate and POD-specific MME exposure was compared between
patients who did and did not receive a PNB within each LOS group.
The secondary endpoint was the 90-day risk of postoperative com-
plications. The complications assessed in this study included peri-
prosthetic joint infection (PJI), surgical site infection (SSI), sepsis,
pulmonary embolism (PE), deep vein thrombosis (DVT), wound
dehiscence, seroma formation, stroke, pneumonia, respiratory fail-
ure, myocardial infarction, acute kidney injury, urinary tract infec-
tion, hematoma formation, and hemarthrosis.

Statistical analyses

Trends in PNB utilization were reported as the number of TKA
cases in which a PNB was included divided by the total number of
TKAs performed for each calendar year. LOS trends were assessed
by reporting the average LOS per calendar year in the PNB and no-
PNB cohorts. Descriptive statistics were used to report all patient
characteristics, hospital factors, rates of comorbidities, and opioid
consumption. Chi-squared analysis, for categorical variables, and
independent t-tests, for continuous variables, were used to deter-
mine significant differences in the aforementioned factors between
cohorts. Univariate logistic regressionwas used to assess the risk of
all endpoints. A multivariate model was designed to account for
potential confounders, which controlled for age, sex, race, and
hospital factors and comorbidities that approached a significant
difference between cohorts (P < .100). Statistical significance was
defined as P < .05. All statistical analyses were performed using
STATA (version 16.1; StataCorp LLC, College Station, TX).

Results

Trends in PNB usage

Between 2015 and 2020, a total of 609,991 patients undergoing
a primary, elective TKA were identified. Of these, 121,837 (20.0%)
received a PNB. Overall, perioperative PNB utilization among TKA
patients increased year-over-year, with 9.29% of patients receiving
PNBs in 2015 and 30.3% in 2020 (Fig. 1).

LOS trends

From 2015 to 2020, there was a reduction in LOS following TKA,
independent of PNB utilization. In 2015, the LOS was 2.41 days with
the use of PNB and 2.49 without block use (P¼ .045). This decreased
to 0.64 days with PNB use in 2020 compared to 1.01 days without
block use (P < .001), which equates to a 63.4% decrease in LOS for
patients receiving PNBs and 59.4% for patients who did not (Fig. 2).



Figure 2. Trends in postoperative length of stay after total knee arthroplasty in cases
performed with and without peripheral nerve blocks (PNBs) from 2015 to 2020.
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Patients who received a PNB were more likely to have a same-day
discharge than those who did not, even after controlling for con-
founders (adjusted odds ratio [aOR] 1.88, 95% confidence interval
[CI] 1.83-1.93).

Differences in patient and hospital characteristics

Patients who received a PNBwere similar in age to controls (67.1
± 9.18 vs 67.2 ± 9.29 years, P < .001) (Table 1). Additionally, patients
who received a PNB were more likely to be male (41.4% vs 40.7%,
P < .001). Those who received a PNB had significantly shorter
Table 1
Differences in patient demographics and hospital factors.

Variable (þ) PNB n ¼ 121,837

Mean age (y) 67.07 ± 9.18
Mean LOS (d) 1.54 ± 1.75
Total cost (USD) 15,380.96 ± 21,484.13
Male (n, %) 50,464 41.42%
Race (n, %)
Asian 1327 1.09%
Black 11,329 9.30%
Other 5351 4.39%
Unknown 1835 1.51%
Caucasian 101,995 83.71%

Hispanic (n, %)
Yes 4005 3.29%

Payer category (n, %)
Managed care organization 27,281 22.39%
Medicare 72,944 59.87%
Medicaid 4177 3.43%
Other 17,435 14.31%

Marital status (n, %)
Married 79,415 65.18%
Other 3518 2.89%
Single 38,582 31.67%

Bed size (n, %)
<100 12,101 9.93%
100-199 21,924 17.99%
200-299 26,246 21.54%
399-399 19,615 16.10%
400-499 15,952 13.09%
>500 25,999 21.34%

Urban vs rural (n, %)
Rural 14,973 12.29%
Urban 106,864 87.71%

Teaching status (n, %)
No 70,364 57.75%
Yes 51,473 42.25%

Region (n, %)
Midwest 42,698 35.05%
Northeast 12,899 10.59%
South 57,781 47.42%
West 8459 6.94%

Bold represents values that achieved statistical significance (P < .05).
inpatient LOS than those who did not (1.54 ± 1.75 vs 1.95 ± 1.43, P <
.001). Additionally, smaller hospitals (<100 beds) were more likely
to utilize PNB (9.93% vs 7.56%, P < .001). Patients in the South and
Midwest had significantly higher rates of receiving PNBs than those
in the West and Northeast (P < .001). Finally, PNB utilization was
associated with greater rates of obesity, kidney disease, blood loss
anemia, congestive heart failure, chronic obstructive pulmonary
disease, complicated diabetes, liver disease, and rheumatoid
arthritis (Table 2).
Opioid consumption

Overall, patients who received a PNB had 8.12% lower average
MME exposure than thosewho did not (82.1 ± 194.7 vs 89.4 ± 214.1,
P < .001) (Table 3). Patients with an LOS <1 day who received a PNB
had greater MME exposure than those who did not (53.0 ± 70.6 vs
45.9 ± 75.3, P < .001). In contrast, patients with an LOS of 1 daywho
received a PNB had lower overall (51.5 ± 59.8 vs 54.2 ± 138.5, P <
.001) and POD0 (38.6 ± 55.3 vs 41.4 ± 125.2, P < .001) opioid
exposure than thosewhodid not. Patientswith an LOS of 2 dayswho
received a PNB had similar opioid exposure overall (93.7 ± 238.9 vs
93.7± 176.1, P¼ .997) and on POD0 (52.8± 221.6 vs 54.5± 163.2, P¼
.090). Patients who received a PNB had higher POD1 (26.5 ± 50.5 vs
25.3 ± 43.7, P < .001) and POD2 (14.4 ± 13.3 vs 14.0 ± 15.5, P < .001)
opioid exposure than those who did not. Patients with an LOS of 3
days who received a PNB had lower POD0 (57.7 ± 240.6 vs 60.6 ±
(�) PNB n ¼ 488,154 P value

67.19 ± 9.29 <.001
1.95 ± 1.43 <.001
15,543.06 ± 8400.45 .005
198,423 40.65% <.001

7524 1.54% <.001
40,603 8.32%
29,924 6.13%
7805 1.60%

402,298 82.41%

21,711 4.45% <.001

117,479 24.07% <.001
291,823 59.78%
20,126 4.12%
58,726 12.03%

288,800 59.16% <.001
44,767 9.17%

153,197 31.38%

36,904 7.56% <.001
100,803 20.65%
95,891 19.64%
78,781 16.14%
53,918 11.05%

121,857 24.96%

62,327 12.77% <.001
425,827 87.23%

282,378 57.85% <.001
205,776 42.15%

110,915 22.72% <.001
103,296 21.16%
190,850 39.10%
83,093 17.02%



Table 2
Differences in comorbidities.

Comorbidity (þ) PNB n ¼ 121,837 (�) PNB n ¼ 488,154 P value

n % N %

AKI/CKD 8447 6.93% 32,729 6.70% .004
Blood loss anemia 689 0.57% 2457 0.50% .007
CHF 4616 3.79% 16,311 3.34% <.001
Chronic PUD 311 0.26% 1296 0.27% .533
Coagulopathy 1835 1.51% 10,087 2.07% <.001
COPD 17,515 14.38% 68,640 14.06% .005
Iron deficiency anemia 1541 0.26% 5718 1.17% .007
DM w/o complications 19,052 15.64% 77,480 15.87% .045
DM with complications 7887 6.47% 27,927 5.72% <.001
Fluid imbalance 5744 4.71% 28,972 5.94% <.001
HIV/AIDS 37 0.03% 158 0.03% .727
Hypertension 72,972 59.89% 291,982 59.81% .612
Hypothyroidism 20,002 16.42% 78,549 16.09% .006
Liver disease 1515 1.24% 5228 1.07% <.001
Lymphoma 175 0.14% 838 0.17% .032
Metastatic cancer 39 0.03% 158 0.03% .951
Obesity 38,871 31.90% 144,304 29.56% <.001
Other neurologic disorders 2361 1.94% 9541 1.95% .707
Paralysis 79 0.06% 351 0.07% .406
Peripheral vascular disease 2845 2.34% 11,873 2.43% .048
Psychosis 207 0.17% 886 0.18% .392
Pulmonary circulation disorder 913 0.75% 4101 0.84% .002
Rheumatoid arthritis 4150 3.41% 15,877 3.25% .007
Valve disease 793 0.65% 3337 0.68% .213
Weight loss 102 0.08% 672 0.14% <.001

AKI, acute kidney injury; CHF, congestive heart failure; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; PUD, peptic ulcer
disease; SD, standard deviation.
Bold represents values that achieved statistical significance (P < .05).
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174.9, P¼ .049) but higher POD1 (28.6±53.3 vs 27.5± 54.5, P< .001),
POD2 (24.3 ± 24.4 vs 22.4 ± 23.2, P < .001), and POD3 (12.1 ± 14.9 vs
11.5 ± 13.9, P < .001) opioid exposure than those who did not.
Complications associated with PNB usage

Patients who received PNBs had a lower prevalence of most
complications studied (Table 4). After controlling for confounders,
patients who received PNBs remained at a lower risk of nearly all
postoperative complications, including PJI (aOR 0.87, 95% CI
Table 3
Differences in postoperative opioid exposure by length of stay.

Hospitalization duration (þ) PNB (�) PNB P value

MME (SD) MME (SD)

Overall 82.1 (194.7) 89.4 (214.1) <.001
LOS <1 52.97 (70.62) 45.86 (75.27) <.001
LOS ¼ 1
Overall MME 51.46 (59.8) 54.16 (138.54) <.001
POD 0 38.58 (55.27) 41.39 (125.21) <.001
POD 1 12.88 (19.19) 12.76 (59.08) .689

LOS ¼ 2
Overall MME 93.73 (238.9) 93.74 (176.08) .997
POD 0 52.82 (221.62) 54.51 (163.17) .090
POD 1 26.5 (50.52) 25.27 (43.72) <.001
POD 2 14.41 (13.26) 13.96 (15.50) <.001

LOS ¼ 3
Overall MME 122.76 (266.96) 121.94 (199.95) .617
POD 0 57.74 (240.63) 60.58 (174.9) .049
POD 1 28.61 (53.33) 27.54 (54.53) .010
POD 2 24.29 (24.43) 22.35 (23.30) <.001
POD 3 12.11 (14.88) 11.47 (13.91) <.001

AKI, acute kidney injury; CHF, congestive heart failure; CKD, chronic kidney disease;
COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; PUD, peptic
ulcer disease; SD, standard deviation.
Bold represents values that achieved statistical significance (P < .05).
0.80-0.96, P¼ .005), sepsis (aOR 0.84, 95% CI 0.75-0.96, P¼ .007), PE
(aOR 0.81, 95% CI 0.720-0.91, P < .001), and pneumonia (aOR 0.84,
95% CI 0.76-0.95, P ¼ .006) (Table 4). There were no significant
differences noted in the risk of postoperative SSI, DVT, wound
dehiscence, stroke, or hemarthrosis between the cohorts. Patients
who received PNBs were at increased risk of seroma (aOR 1.87, 95%
CI 1.21-3.31, P ¼ .017) and hematoma formation (aOR 1.22, 95% CI
1.05-1.41, P ¼ .008).
Discussion

Since 2015, there has been a steady increase in the utilization of
perioperative PNBs during primary, elective TKAs performed in the
U.S. such that over a quarter of procedures in 2020 made use of this
analgesic intervention. In this study, PNB utilization during TKA
was associated with an increased likelihood of same-day discharge;
lower risk of infectious, thromboembolic, and respiratory compli-
cations; and lower overall postoperative opioid consumption.
These results largely support the safety and efficacy of this
expanding practice in the TKA patient population. However, the
clinical relevance of an increased risk of seroma and hematoma
formation associated with PNBs may warrant further investigation.

Existing data on PNBs in TKA have largely come from the
anesthesia literature and focus on comparing types of PNBs
[8,10e15], PNBs to other analgesic strategies [7,16e19], or a com-
bination of the two [20,21]. Three prior studies have examined the
association of PNBs in TKA with opioid consumption from a broad,
PNB vs no-PNB perspective [9,22,23]. Our finding of decreased
opioid consumption in TKA patients who received a PNB is
consistent with these prior results. Gleicher et al. found lower
24-hour oral morphine usage in patients who received periopera-
tive adductor canal blocks than in those who did not (38 mg vs 60
mg, P < .001) [22]. However, this group examined perioperative
PNB placement as a part of a 4-part extended recovery strategy



Table 4
Differences in 90-day postoperative complications.

Complication (þ) PNB n ¼ 121,837 (�) PNB n ¼ 488,154 Univariate analysis Multivariate analysis

OR P value 95% Confidence interval aOR P value 95% Confidence interval

PJI 563 (0.46%) 2515 (0.52%) 0.89 .019 0.82-0.98 0.87 .005 0.80-0.96
SSI 114 (0.09%) 360 (0.07%) 1.27 .027 1.03-1.57 1.23 .063 0.99-1.52
Sepsis 318 (0.26%) 1493 (0.31%) 0.85 .010 0.76-0.96 0.84 .007 0.75-0.96
PE 366 (0.30%) 1809 (0.37%) 0.81 <.001 0.72-0.91 0.81 <.001 0.72-0.91
DVT 749 (0.61%) 3070 (0.63%) 0.98 .576 0.90-1.06 0.99 .828 0.91-1.08
Wound dehiscence 513 (0.42%) 1836 (0.38%) 1.12 .024 1.02-1.24 1.07 .181 0.97-1.18
Seroma 23 (0.02%) 46 (0.01%) 2.00 .007 1.21-3.31 1.87 .017 1.12-3.11
Stroke 127 (0.10%) 531 (0.11%) 0.96 .666 0.79-1.16 0.94 .557 0.77-1.15
Pneumonia 358 (0.29%) 1575 (0.32%) 0.91 .110 0.81-1.02 0.84 .006 0.76-0.95
Respiratory failure 621 (0.51%) 2951 (0.60%) 0.84 <.001 0.77-0.92 0.78 <.001 0.71-0.85
MI 152 (0.12%) 741 (0.15%) 0.82 .027 0.69-0.98 0.82 .032 0.69-0.98
AKI 1804 (1.48%) 9056 (1.86%) 0.81 .000 0.69-0.98 0.78 <.001 0.73-0.82
UTI 1281 (1.05%) 5917 (1.21%) 0.87 <.001 0.81-0.92 0.83 <.001 0.78-0.89
Hematoma 244 (0.20%) 789 (0.16%) 1.24 .003 1.07-1.43 1.22 .008 1.05-1.41
Hemarthrosis 302 (0.06%) 87 (0.07%) 1.15 .238 0.91-1.47 1.15 .254 0.90-1.47

AKI, acute kidney injury; MI, myocardial infarction; UTI, urinary tract infection.
Bold represents values that achieved statistical significance (P < .05).
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after the surgical intervention implemented simultaneously.
Memtsoudis et al. examined over 700,000 TKAs from 2006 to 2013
and reported 12.7% lower oral morphine equivalent utilization in
the PNB vs the no-PNB cohort (P < .001) [9]. The authors did not
specify the postoperative timeframe the data were collected, which
is important given the confounding effect imparted by variations in
hospitalization length. Interestingly, we observed higher average
opioid consumption in patients with an LOS <1 day who received a
PNB than in those who did not. Given that this was only observed
for the same-day discharge cohort, it is likely a reflection of modern
multimodal pain strategies that incorporate early, aggressive pain
control to preemptively prevent pain sensitization and encourage
same-day discharge. As such, it is probable these data reflect dif-
ferences in institutional practice rather than true differences in
patient-guided analgesic needs.

The lower risk of both infectious and noninfectious complica-
tions associated with PNB utilization during TKA is promising. Only
2 prior studies have examined postoperative surgical and medical
complications in this context. Memtsoudis et al. reported lower
odds of pulmonary complications in patients who received a PNB
than in those who did not in a 2016 study and lower odds of res-
piratory failure in a 2021 meta-analysis, findings similar to those
reported presently [9,24]. The 2016 study also reported a lower risk
of thromboembolism among patients who received a PNB but did
not delineate the risk of PE or DVT specifically. These outcomesmay
be modulated by the positive association of PNBs with post-
operative pain and, consequently, decreased time to mobilization
and hospitalization duration.

PNB utilization is not without some risk, as suggested by the
increased risk of seroma and hematoma formation observed among
patients who received PNBs in this study. Seromas are a relatively
benign complication following TKA butmay impedewound healing
and serve as a nidus for infection [25]. Although higher rates of SSI
and wound dehiscence were observed in the PNB cohort presently,
the decreased risk of PJI suggests the relationship between seroma
and postoperative wound complications in this patient population
may be less concerning. Hematomas, when unable to self-resolve,
can be problematic for similar reasons. The incidence of post-
operative hematoma after TKA requiring surgical evacuation was
estimated to be 0.24% in a single-institution study of over 17,000
primary TKAs [26]. In that study, those who required surgical
evacuation for postoperative hematomas had significantly higher
5-year rates of a subsequent major reoperation (12.3% vs 0.9%,
P < .001) and deep periprosthetic infection (13.6% vs 1.4%, P < .001)
than those who did not. The results were limited by an inconsistent
method for confirming the absence of deep infection at the time of
evacuation and a failure to account for confounders when calcu-
lating the 5-year estimates. The location of hematomas and sero-
mas in the present study was not specified and, therefore, may be
associated with either the block or surgical site. As such, further
investigation into these risks with respect to PNB utilization in TKA
may be warranted.

This study has a number of limitations. First, the utilization of
PNBs was examined as a binary variable rather than at the level of
PNB type and number of blocks. Differentiating between adductor
canal and femoral nerve blocks was not possible using the PHD. We
do not believe this diminishes the importance of our findings that
describe contemporary national arthroplasty practice patterns and
identified a decreased LOS, average opioid utilization, and risk of a
number of infectious and noninfectious complications associated
with this practice. Second, the rationale and indications for PNB
were unavailable, which may affect the results from institutions
that selectively use these interventions in patients at risk of
increased postoperative pain. To minimize a confounding effect,
patients with a history of substance use disorder were excluded,
and all significantly different comorbidities and demographic fac-
tors between the 2 cohorts were controlled for in the multivariate
model. Third, we were unable to determine when the PNB was
discontinued for patients with an LOS >1 day. Fourth, intra-
articular injections could not be accounted for given the lack of a
corresponding procedural code. Lastly, although we observed
decreased overall opioid consumption in patients who received a
PNB compared to those who did not, whether this statistically
significant difference is also clinically relevant remains unclear as
no gold standard for the minimal clinically important difference in
postoperative opioid use currently exists. Prospective studies on
PNBs with controlled populations examining this question may be
warranted.

The strengths of this study merit acknowledgment. First, few
studies have described differences in TKA outcomes related to PNB
use in aggregate. The growing trend towards incorporating this
analgesic practice into primary, elective TKA procedures un-
derscores the timeliness and relevance of this study. Second, the
data used for analysis are the most contemporary data available
through a national database and, therefore, are reflective of modern
practice patterns. Third, over 600,000 patients were included in the
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present analysis, providing adequate power to detect significant
differences in otherwise rare outcomes. Finally, the effect of PNB
utilization during primary, elective TKAs was examined from the
arthroplasty perspective, resulting in a focus on postoperative
complications and the associated postoperative timeframe relevant
to orthopaedic surgeons.
Conclusions

From 2015 to 2020, there was a 21.0% increase in the proportion
of primary, elective TKAs performed in the U.S. utilizing PNBs, with
nearly 1 in 3 cases utilizing this intervention in 2020. This trend
was found to be associated with shorter hospitalizations; lower risk
of infectious, thromboembolic, and respiratory complications; and
lower total postoperative opioid consumption than TKAs without
PNBs. In this contemporary analysis of the effect of PNBs on out-
comes in TKA patients, the results provide evidence in support of
the safety of this promising, emerging practice.
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Appendix
Supplemental Table 1
ICD-10 codes for exclusion.

ICD-10 Description ICD-10 Codes

Neoplasm C40.2%, C40.8%, C40.9%, C41.9%, C76.5%, C79.5%, C80.0%
Trauma M80.05%, M80.06%, M80.85%, M80.86%, M84.351%, M84.352%, M84.36%, M84.451%, M84.452%, M84.453%, M84.46%, M84.651%, M84.652%,

M84.653%, M84.66%, M84.75%, S72%, S79.0%, S79.1%, S82.0%, S82.1%, S82.2%, S82.3%, S82.4%, S82.8%, S82.9%, S89.0%, S89.1%, S89.2%, S89.3%,
M96.66%, M96.67%, M96.69%

Periprosthetic fracture M97.0%, M97.1%
Complications of orthopedic

implants
T84.0%, T84.116%, T85.117%, T84.124%, T84.125%, T84.126%, T84.127%, T84.194%, T84.195%, T84.196%, T84.197%, T84.218%, T84.228%,
T84.3%, T84.4%, T84.8%, T84.9%

ICD-10, International Classification of Diseases, Tenth Revision.
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