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Decreasing Incidence of Postoperative Sciatic Nerve Palsy in Primary Total Hip Arthroplasty: A Retrospecti...

Journal of Orthopaedic Experience & Innovation

Introduction

Sciatic nerve palsy (SNP) is a rare but devastating complication following total hip
arthroplasty (THA). Limited data exists regarding the true incidence of SNP after THA
and are almost exclusively single institution studies. The objective of this study was to
identify the nationwide incidence and trends of SNP after primary THA, and to examine
any risk factors for diagnosis.

Methods

A retrospective cohort study was conducted using MarketScan Commercial Claims
Databases. We identified 325,627 primary THAs performed between 1/1/2007 and 12/31/
2020. Patients with a history of a SNP preoperatively were excluded from this study. We
identified 429 patients who were diagnosed with a SNP within 90 days post-THA. Cohorts
were compared using univariate and multivariable logistic regressions. An alpha level of

0.05 was used.

Results

Mean incidence of SNP after primary THA in the database was 0.13%, and the incidence
of postoperative SNPs decreased over time (p=0.01). A multivariable logistic regression
showed that younger patients (p=0.003), women (p<0.001), year of surgery (p=0.03),
higher Charlson Comorbidity Index (CCI) (p=0.02), geographical region (p<0.001), and
diagnosis of posttraumatic arthritis (p<0.001) were associated with an increased risk of

SNP.

Discussion

Although SNP is a rare complication of primary THA, occurring in an average of 0.13% of
cases, it is a potentially devastating perioperative complication. Younger patients,
women, earlier year of surgery, higher CCI, geographical region, and posttraumatic
arthritis are associated with increased risk of SNP.
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INTRODUCTION

Sciatic nerve palsy (SNP) after total hip arthroplasty (THA)
is a rare and devastating complication, with an incidence of
0.7%-3.7% during primary THA (Patel, Krumme, and Golla-
day 2021; Brown, Swanson, and Nercessian 2008; Van Der
Merwe 2023). Despite a number of known risk factors for
SNP after THA, including posttraumatic arthritis, develop-
mental dysplasia of the hip (DDH), and significant limb
lengthening, up to 50% of iatrogenic nerve injuries have
no known etiology (Hasija et al. 2018; Farrell et al. 2005;
Pritchett 2004; Hurd et al. 2006). As the number of joint re-
placement surgeries performed continues to rise, both sur-

Reflect Now!

geons and patients seek techniques which achieve periop-
erative goals while minimizing complications (S. Kurtz et
al. 2007).

SNP is the most common motor nerve injury after THA
(Farrell et al. 2005; Schmalzried, Amstutz, and Dorey 1991).
Multiple mechanisms have been proposed, including direct
compression with errant instrument placement, compres-
sion of anatomical structures, excessive traction, and is-
chemia (Hasija et al. 2018; Farrell et al. 2005; Shetty et al.
2019). Additional mechanisms, such as compression sec-
ondary to hematoma (Asopa et al. 2014) and thermal injury
due to polymethylmethacrylate, have also been implicated
(Birch et al. 1992). A recent study also demonstrated no re-
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Figure 1. Study Design

Flowchart of patients included in the study.
DRG = diagnostic-related group, MDC = major diagnostic category

lationship between surgical approach and risk of SNP [N1].
Despite the extensive role of nerve injury in litigation fol-
lowing arthroplasty (Upadhyay et al. 2007), there remains a
paucity of data on the subject (De Fine et al. 2017). In ad-
dition, much of the contemporary published data has been
the result of single institution studies, which often require
the inclusion of patients over several decades due to the
rarity of SNP after THA (Farrell et al. 2005; Kyriacou et al.
2013; Park et al. 2013).

With the number of THAs projected to increase each
year, a robust understanding of even infrequent complica-
tions is crucial as surgeons continue to weigh the risks and
benefits of THA. The purpose of this study was to answer
the following questions: 1) What is the incidence of SNP
after primary THA nationwide; 2) What risk factors associ-
ated with developing a SNP after primary THA?

METHODS

After approval from our institutional review board (IRB),
a retrospective cohort study was conducted using Mar-
ketScan Commercial Claims Databases. MarketScan is a
database of millions of deidentified commercial employer-
based health insurance claims in the United States, that
allows one to track the healthcare utilization of patients.
A total of 325,627 primary THASs in 286,785 patients were
identified between January 1, 2007 and December 31, 2020
using the Current Procedural Terminology (CPT), Interna-
tional Classification of Diseases Ninth Revision (ICD-9)
Clinical Modification, and International Classification of
Diseases Tenth Edition (ICD-10) Procedural Coding System

codes listed in Supplementary Table 1. Only cases with a
major diagnostic category (MDC) of 8 for Musculoskeletal
System and Connective Tissue were included. Cases were
excluded if they had concomitant revision THA, hip resur-
facing, and/or total knee arthroplasty. Patients were ex-
cluded if they had more than 2 primary THAs within the
study period. SNPs were diagnosed using the ICD-9 and
ICD-10 codes listed in Supplementary Table 1 and must
have occurred within 90 days of primary THA. Cases with a
history of SNP preoperatively were excluded (See Figure 1).

The database was reviewed for year of surgery, month of
surgery, age at time of surgery, gender, and geographical
region, as defined by the United States Census Bureau (“Ge-
ographic Levels,” n.d.). The Charlson Comorbidity Index
(CCI) was calculated using the method outlined by
Glasheen et al (Glasheen et al. 2019). Indications for THA
and comorbidities present on admission for THA were cat-
egorized based on the ICD-9 and ICD-10 codes listed in
Supplementary Table 1. Given that 31,523 THAs (9.7%) had
multiple indications for THA, the following hierarchy was
used to identify the primary indication for THA: DDH, post-
traumatic arthritis, osteonecrosis, osteoarthritis, and other
indication for THA.

STUDY POPULATION

Mean age was 56.3 years and 49.3% of patients were
women. The south region had the highest proportion of pri-
mary THAs (36.7%). CCI was overall low with a mean of
1.6. Comorbidities included: diabetes mellitus (9.4%), be-
nign essential hypertension (40.5%), congestive heart fail-

Journal of Orthopaedic Experience & Innovation 3


https://journaloei.scholasticahq.com/article/124918-decreasing-incidence-of-postoperative-sciatic-nerve-palsy-in-primary-total-hip-arthroplasty-a-retrospective-review-of-2007-2020/attachment/259768.png

Decreasing Incidence of Postoperative Sciatic Nerve Palsy in Primary Total Hip Arthroplasty: A Retrospecti...

Incidence of Sciatic Nerve Palsy in Primary
Total Hip Arthroplasty per Year

0.18 0.16 0.16 0.16

e © 015

0.00

0.14
e 013

0.14
0.12 ©®

y=-0.0043x +8.7416 @

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Year

Figure 2. Incidence of Sciatic nerve Palsy in Primary Total Hip Arthroplasty per Year

ure (1.3%), peripheral vascular disease (0.7%), lumbar spine
pathology (1.1%), anxiety and/or depression (10.9%), his-
tory of smoking (7.5%), history of alcohol abuse (1.2%),
and history of drug abuse (0.5%) at the time of THA. Pri-
mary indications for THA included 81.7% with osteoarthri-
tis, 8.9% with osteonecrosis, 5.4% with other indication for
THA, 3.3% of hips with DDH, and 0.8% with posttraumatic
arthritis.

STATISTICAL ANALYSES

Python was used for statistical analysis. Univariate logistic
regressions, odds ratios (OR), and 95% confidence intervals
(CI) were performed to assess for risk factors for diagnosis
of a postoperative SNP. A multivariable logistic regression
using year of THA, age, gender, geographical region, CCI,
and indication for THA was performed. Alpha was set at
p<0.05.

RESULTS

INCIDENCE OF SNP

We identified 429 SNPs within 90 days of primary THA for
an overall incidence of 0.13%. The incidence of SNP de-
creased from 2007 to 2020 (p=0.01, See Figure 2).

The incidence of postoperative sciatic nerve palsy after
primary total hip arthroplasty decreased from 2007 to 2020
(p=0.01).

RISK FACTORS FOR SNP

Patients who sustained a SNP tended to be younger
(OR=0.99, p=0.01). Women were 1.7 times more likely to
have a postoperative SNP (p<0.001) and people living in the

South, which had the lowest incidence of SNP, had a lower
risk of being diagnosed with a SNP compared to the North-
east (p<0.001, See Table 1).

CCI was not a risk factor for developing a SNP (p=0.7),
but patients who had peripheral vascular disease were 2.5
times more likely to develop a SNP (p=0.02), patients with
dementia were 4.2 times more likely to develop a SNP
(p=0.04), and patients diagnosed with a malignancy (ex-
cluding malignant nonmelanoma of the skin) were 2.0
times more likely to develop a SNP (p=0.04). Other cate-
gories of the CCI were not risk factors (See Table 2).

Patients with preoperative lumbar spine pathology were
2.1 times more likely to develop a postoperative SNP
(p=0.02). Patients with a documented history of drug abuse
were 3.3 times more likely to develop a SNP (p=0.002).
Other comorbidities were not found to be risk factors for
SNP, including diabetes mellitus (p=0.3), benign essential
hypertension (p=0.5), anxiety and/or depression (p=0.1),
history of smoking (p=0.5), and history of alcohol abuse
(p=0.7, See Table 3).

Undergoing a THA for DDH increased the risk of de-
veloping a postoperative SNP 1.9 times compared to os-
teoarthritis (p=0.004). Similarly, a diagnosis posttraumatic
arthritis increased the risk of developing a postoperative
SNP 4.0 times compared to having osteoarthritis (p<0.001).
Osteonecrosis did not increase the risk of a postoperative
SNP compared to osteoarthritis (p=0.8, See Table 3).

A multivariable logistic regression model showed that
the earlier year of surgery (OR=0.97, p=0.03), younger age
(OR=0.98, p=0.003), women (OR=1.7, p<0.001), higher CCI
(OR=1.1, p=0.02), geographical region (p<0.001), and diag-
nosis of posttraumatic arthritis (OR=4.0, p<0.001) increased
the risk of developing a postoperative SNP, while other in-
dications for THA, including DDH (p=0.07), osteonecrosis
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Table 1. Demographic Risk Factors for Sciatic Nerve Palsy after Total Hip Arthroplasty

THA with SNP THA without Total OR (95% ClI) p-value
n=429 SNP n=325,627
n=325,198
Year of Surgery, mean 2013 2014 2014 0.97 p=0.01
(range) (2007-2020) (2007-2020) (2007-2020) (0.94-0.99)
Age (years), mean (range) 55.3(25-85) 56.3(18-98) 56.3(18-98) 0.99 p=0.01
(0.97-0.996)

Gender, n (%)
Men 164(38.2) 165084 (50.8) 165248 (50.7) Ref Ref
Women 265(61.8) 160114 (49.2) 160379 (49.3) 1.7 (1.4-2.0) p<0.001
Region, n (%)
Northeast 108 (25.2) 57122 (17.6) 57230 (17.6) Ref Ref
North Central 109 (25.4) 91269 (28.1) 91378 (28.1) 0.6 (0.5-0.8) p=0.001
South 134(31.2) 119434 (36.7) 119568 (36.7) 0.6 (0.5-0.8) p<0.001
West 73(17.0) 53718 (16.5) 53791 (16.5) 0.7 (0.5-0.97) p=0.03
Unknown 5(1.2) 3655(1.1) 3660(1.12) 0.7 (0.3-1.8) p=0.5

THA = total hip arthroplasty, SNP = sciatic nerve palsy, OR = odds ratio, CI = confidence interval, Ref = reference

(p=1.0), and other diagnosis (p=0.06) were not predictive of
a postoperative SNP (See Table 4).

DISCUSSION

Infrequent surgical complications remain challenging to
study, due to barriers such as small population sizes, insti-
tutional bias, and unknown risk factors. The use of nation-
wide databases may aid in overcoming some of these obsta-
cles.

The current study found the overall incidence of SNP af-
ter THA to be 0.13%. This is consistent with previously re-
ported single institution data (Farrell et al. 2005; Park et
al. 2013). The significant decrease in incidence during the
study period (p=0.01) is interesting and appears to parallel
rates of other complications and mortality following THA
over time in large scale reviews (Hunt et al. 2013; Partridge
et al. 2018). This decrease is likely related to a combina-
tion of both surgeon and health care system factors and
may be related to increased volume in the use of primary
THA nationwide (S. Kurtz et al. 2007). We are hesitant to
attribute this to increased use of the anterior approach for
THA, since a previously published study demonstrated no
difference in the rates of SNP between the direct anterior
and posterolateral approaches in THA [N1].

Younger age (p=0.01) and women (p<0.001) were associ-
ated with increased rates of SNP after THA. In a recent sys-
tematic review, De Fine et al. stated that women and age
had been identified as risk factors for SNP after THA infre-
quently (De Fine et al. 2017). Park et al. demonstrated that
patients who sustained common peroneal nerve injuries
following THA were significantly younger than those who
did not (Park et al. 2013). Comorbidities, such as peripheral
vascular disease (p=0.02), dementia (p=0.04), and certain
malignancies (p=0.04), were found to be more prevalent in
the SNP population. While admittedly outside the scope
of this work, the known association between dementia and

peripheral vascular disease certainly support ischemia as a
possible contributing factor to the development of SNP af-
ter THA (Tasci et al. 2018; Owens et al. 2022). However, the
risk factors for sustaining a SNP after THA are likely multi-
factorial.

Previous literature has reported about the relationship
between lumbar spine disease and THA. Complications fol-
lowing THA have been found to be increased in patients
with both lumbar spine pathology (Blizzard et al. 2017), as
well those who have previously undergone lumbar spine fu-
sion (An et al. 2018; Onggo et al. 2020). Similarly, our study
found that patients with a history of lumbar spine pathol-
ogy were 2.1 times more likely to sustain a SNP.

Surgical indication was associated with increased rates
of SNP. This study quantified the odds of developing SNP
after THA for a diagnosis of DDH to be 1.9 times greater
than osteoarthritis (p=0.004). However, posttraumatic
arthritis carried a larger odds ratio of 4.0 when compared to
osteoarthritis (p<0.001). DDH is a well-studied and known
risk factor and often considered directly with postoperative
leg lengthening (Schmalzried, Amstutz, and Dorey 1991; De
Fine et al. 2017; Pekkarinen et al. 1999). Surgeons should
remain vigilant that patients with both DDH and posttrau-
matic arthritis are at increased risk of SNP.

The generalizability of large database studies remains
controversial. In this study, primary THA patients averaged
56 years old and were predominately male. This differs from
the 2021 American Joint Replacement Registry (AJRR) data,
which found the males made up under 40% of all proce-
dures, with average age of primary THA patients being 66
years old (Siddiqi, Levine, and Springer 2022). As recent
studies suggest that the AJRR is representative of nation-
wide data (Porter et al. 2022), the explanation for this dif-
ference is unknown. One explanation may be that insur-
ance payer status skews this population younger and more
male, which may help to explain why younger patients con-
tinue to rapidly increase their utilization of THA nation-
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Table 2. Charlson Comorbidity Index associated with Sciatic Nerve Palsy after Total Hip Arthroplasty

THA with THA without Total OR (95% Cl) p-value

SNP SNP n=325,627

n=429 n=325,198
CCl, mean (range) 1.6 (0-10) 1.6 (0-15) 1.6 (0-15) 1.0(0.9-1.1) p=0.7
CCl Categories, n (%)
Myocardial Infarction 6(1.4) 3793(1.2) 3799(1.2) 1.2(0.5-2.7) p=0.7
Congestive Heart Failure 4(0.9) 4115(1.3) 4119 (1.3) 0.7 (0.3-2.0) p=0.5
Peripheral Vascular Disease 7 (1.6) 2180(0.7) 2187 (0.7) 2.5(1.2-5.2) p=0.02
Cerebrovascular Disease 4(0.9) 1253(0.4) 1257 (0.4) 2.4(0.9-6.5) p=0.1
Hemiplegia or Paraplegia 0(0.0) 367(0.1) 367(0.1) N/A N/A
Dementia 2(0.5) 363(0.1) 365(0.1) 4.2 p=0.04

(1.04-16.9)
Chronic Pulmonary Disease 36(8.4) 27279 (8.4) 27315 1.0(0.7-1.4) p=1.0
(8.4)
Rheumatic Disease 13(3.0) 8836(2.7) 8849 (2.7) 1.1(0.6-1.9) p=0.7
Peptic Ulcer Disease 0(0.0) 687(0.2) 687 (0.2) N/A N/A
Mild Liver Disease 5(1.2) 2897(0.9) 2902 (0.9) 1.3(0.5-3.2) p=0.5
Severe Liver Disease 0(0.0) 152 (0.05) 152 (0.05) N/A N/A
DM Without Complications 16 (3.7) 11014 (3.4) 11030 1.1(0.7-1.8) p=0.7
(3.4)
DM with Complications 5(1.2) 2759 (0.8) 2764 (0.8) 1.4 (0.6-3.3) p=0.5
Mild Renal Disease 5(1.2) 5990(1.8) 5995(1.8) 0.6 (0.3-1.5) p=0.3
Severe Renal Disease 1(0.2) 649 (0.2) 650(0.2) 1.2(0.2-8.3) p=0.9
Malignancy except Malignant 9(2.1) 3400 (1.0) 3409 (1.0) 2.0 p=0.04
Nonmelanoma of Skin (1.04-3.9)
Metastatic Solid Tumor 2(0.5) 802(0.2) 804 (0.2) 1.9 (0.5-7.6) p=0.4
HIV 1(0.2) 531(0.2) 532(0.2) 14 p=0.7
(0.2-10.2)

AIDS and Opportunistic Infections 5(1.2) 2652 (0.8) 2657 (0.8) 1.4(0.6-3.5) p=0.4

THA = total hip arthroplasty, SNP = sciatic nerve palsy, OR = odds ratio, CI = confidence interval, N/A = not applicable, CCI = Charlson Comorbidity Index, DM = Diabetes Mellitus,

HIV = human immunodeficiency virus, AIDS = acquired immunodeficiency syndrome

wide, which may limit the external validity of this study (S.
M. Kurtz et al. 2009).

This study has several limitations. This is a retrospective
review using a large database and is subject to errors in
coding, omission of coding, and errors in data processing.
Additionally, the generalizability of data between demo-
graphically different populations remains unknown. The
limitations of the data set precluded a more robust analysis
of additional demographic factors, use of advanced surgical
technologies, and measurement of leg lengthening. Addi-
tionally, surgical approach could not be evaluated as it is
not part of any medical billing codes. As increasingly large
databases with varying benefits and limitations are used to
study surgical complications, the authors recognize a possi-
ble role for technology such as natural language processing
in the future to assist with granular data collection (Wyatt,
Booth, and Goldman 2021).

Although its incidence is decreasing, SNP occurs in
0.13% of primary THAs. Younger patients, women, earlier
year of surgery, higher CCI, geographical region, and post-
traumatic arthritis are associated with increased risk of
SNP. In addition, comorbidities that effect nerve vascularity

and spinal mobility may be associated with increased risk
of the rare yet devastating complication of SNP after THA.
Surgeons should continue to seek ways to understand and
mitigate risk in their practice.
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Table 3. Comorbidities and Indications associated with Sciatic Nerve Palsy after Total Hip Arthroplasty

THA with THA without Total OR p-value
SNP SNP n=325,627 (95% Cl)
n=429 n=325,198
Lumbar Spine Pathology, n (%) 10(2.3) 3595(1.1) 3605 (1.1) 2.1 p=0.02
(1.1-4.0)
DM, n (%) 47 (11.0) 30723 (9.4) 30770(9.4) 1.2 p=0.3
(0.9-1.6)
Benign Essential Hypertension, n 167 (38.9) 131722 (40.5) 131889 0.9 p=0.5
(%) (40.5) (0.8-1.1)
Anxiety and/or Depression, n (%) 56(13.1) 35336(10.9) 35392(10.9) 1.2 p=0.1
(0.9-1.6)
Smoking, n (%) 29(6.8) 24483 (7.5) 24512 (7.5) 0.9 p=0.5
(0.6-1.3)
Alcohol Abuse, n (%) 4(0.9) 3755(1.2) 3759(1.2) 0.8 p=0.7
(0.3-2.2)
Drug Abuse, n (%) 7(1.6) 1626 (0.5) 1633(0.5) 3.3 p=0.002
(1.6-7.0)
Diagnosis, n (%)
DDH 24 (5.6) 10642 (3.3) 10666 (3.3) 1.9 p=0.004
(1.2-2.8)
Posttraumatic Arthritis 12(2.8) 2479 (0.8) 2491 (0.8) 4.0 p<0.001
(2.2-7.1)
Osteonecrosis 36(8.4) 28657 (8.8) 28693 (8.8) 1.0 p=0.8
(0.7-1.5)
Osteoarthritis 324 (75.5) 265984 (81.8) 266308 Ref Ref
(81.8)
Other 33(7.7) 17436 (5.4) 17469 (5.4) 1.6 p=0.02
(1.1-2.2)

THA = total hip arthroplasty, SNP = sciatic nerve palsy, OR = odds ratio, CI = confidence interval, DM = diabetes mellitus, HTN = benign essential hypertension, Ref = Reference, DDH

= developmental dysplasia of the hip

Table 4. Multivariate Logistic Regression evaluating Risk Factors for Sciatic Nerve Palsy after Total Hip

Arthroplasty

OR (95% Cl) p-value
Year 0.97 (0.9-0.996) p=0.03
Age 0.98 (0.97-0.99) p=0.003
Women 1.7 (1.4-2.1) p<0.001
Region
Northeast Ref Ref
North Central 0.6 (0.5-0.8) p<0.001
South 0.6 (0.4-0.7) p<0.001
West 0.7 (0.5-0.9) p=0.01
Unknown 0.7 (0.3-1.7) p=0.4
CCl 1.1(1.01-1.2) p=0.02
Diagnosis
DDH 1.5(0.97-2.3) p=0.07
Posttraumatic Arthritis 4.0(2.2-7.1) p<0.001
Osteonecrosis 1.0(0.7-1.4) p=1.0
Osteoarthritis Ref Ref
Other 1.4(0.99 - 2.1) p=0.06

OR = odds ratio, CI = confidence interval, Ref = Reference, CCI = Charlson Comorbidity Index, DDH = developmental dysplasia of the hip
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Supplementary Table 1. Medical Billing Codes
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ICD-9 Code ICD-10 Code CPT Code
Primary Total 81.51 0SR901x, 0SR902x, 0SR903x, 0SR904x, 0SR906x, 27130
Hip 0SR90Jx, 0SRBO1x, 0SRB02x, 0SRBO3x,
Arthroplasty OSRB04x, 0SRB06x, 0SRBOJx
SNP 355.0,956.0 G57.0x,574.0x

Lumbar Spine
Pathology

722.52,724.02,724.03,756.12,
721.42

M51.36, M51.37,M48.061, M48.06, M48.062,
M48.07,M43.16,M43.17,M47.816,M47.817

Anxiety and/
or Depression

300.00, 300.02, 311, 296.20, 296.21,
296.22,296.23,296.30,296.31,
296.32,296.33,296.34

F41.1,F41.9,F32.0,F32.1,F32.2,F32.3,F32.9,
F33.0,F33.1,F33.2,F33.3,F33.9

HTN 401.9,401.1 110

DM 249.x,250.x E08.x,E09.x,E10.x, E11.x, E13.x

Alcohol 303.x, 305.0x F10.x

Abuse

Drug Abuse 304.x, 305.2x, 305.3x, 305.4x%, 305.5x, F11.x,F12.x,F13.x,F14.x, F15.x, F16.x, F18.x,
305.6x, 305.7x, 305.8x, 305.9x F19.x

Smoking 305.1x F17.x

Osteoarthritis 715.95,715.15 M16.0,M16.1x,M16.9

Avascular 733.42 M87.051,M87.052, M87.059

Necrosis

DDH 754.3x,755.63,718.75 M16.2,M16.3x,Q65.0x, Q65.1,Q65.2, Q65.3x,

Q65.4,Q65.5,Q65.6,Q65.89

Posttraumatic
Arthritis

716.15

M16.4,M16.5x, M12.55x

Journal of Orthopaedic Experience & Innovation

x=all codes within category, CPT=Current Procedural Terminology, ICD-9=International Classification of Diseases Ninth Revision, ICD-10=International Classification of Diseases
Tenth Edition, SNP=sciatic nerve palsy, HTN = Benign Essential Hypertension, DM = Diabetes Mellitus, DDH = developmental dysplasia of the hip
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