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a b s t r a c t

Background: Nerve injury following total hip arthroplasty (THA) is a rare but serious adverse event.
While prior studies have reported risk factors for nerve injury related to THA, they are limited to
institutional data or small sample sizes. The current study aimed to leverage a large, national database to
assess independent risk factors for sustaining nerve injury with THA.
Methods: The 2010-2021 PearlDiver M157 database was queried for adult THA cases. Those with nerve
injury within 90 days of THA were identified. Patient age, sex, body mass index (BMI), Elixhauser co-
morbidity index (ECI), fracture indication, and surgery type (index vs revision) were assessed for cor-
relation with nerve injury by multivariate analyses.
Results: Out of 750,695 THAs, 2659 (0.35%) had nerve injuries. Multivariate analysis revealed indepen-
dent predictors of nerve injury in decreasing odds ratio (OR) order to include: revision procedure (OR:
2.13), female sex (OR 1.35), ECI (ECI 1-2 [OR 1.27], ECI 3-4 [OR 1.43], and ECI �5 [OR 1.59]) and age (OR
1.02 per decade decrease) (P < .05 for each). Pertinent negatives by multivariate analysis included un-
derweight BMI (<20), and fracture indication. Individuals with morbidly obese BMI status (�35) had a
decreased risk of nerve injury (OR 0.84, P ¼ .019).
Conclusions: THA-related nerve injury was found to be low at 0.35%. Factors independently associated
with this adverse outcome were defined, of which the greatest risk was seen in revision procedures.
These risk factors, derived from the largest cohort to date, may be helpful for risk stratification and
patient counseling.
© 2024 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

Total hip arthroplasty (THA) is a common and increasingly
performed procedure [1,2] that is generally associated with low
rates of adverse events and excellent clinical outcomes [3-7].
However, the potential for nerve injury cannot be overstated. This
complication can have devastating consequences for patients and
carry significant medico-legal implications [8,9]. Bokshan et al.
found, in an analysis of 213 lawsuits related to total joint replace-
ment, that nerve injury emerged as themost common complication
following THA [10]. Additionally, in a national database study from
Haven, CT 06519. Tel.: þ1 203
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the Netherlands of 516 claims related to primary THA, Zengerink
et al. found that the top reason for litigation was nerve palsy [11].
Therefore, understanding the factors that may predispose patients
to nerve injury following THA is critical.

In prior retrospective studies, the overall incidence of THA-
related nerve injury has been reported to be low. Jacob et al.
examined 12,998 THAs in a single-center retrospective cohort
study and found the rate of postoperative nerve injury to be 0.72%
[12]. Another retrospective cohort analysis by Shetty et al. studied
43,761 THAs and identified a postoperative nerve injury rate of
0.21% [13].

The risk of nerve injury varies depending on the surgical
approach: the sciatic nerve is more commonly affected in the
posterior approach [14], while the femoral nerve is at greater risk in
the anterior approach [15,16]. While recovery from these injuries is
variable [17-19], motor nerve palsies tend to be more severe with a
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greater impact on patient function time compared to sensory nerve
palsies [8]. Additionally, posterior nerve palsies, such as those of the
sciatic nerve and peroneal nerve, tend to have longer recovery than
anterior femoral nerve palsies [8,17,18].

The direct anterior approach, which has gained popularity [18],
poses an increased risk of injury to the lateral femoral cutaneous
nerve compared to the posterior approach [19,20] However,
femoral nerve palsy following direct anterior THA is rare [16,19].
Moreover, Gala et al. found that the majority of lateral femoral
cutaneous nerve palsies following direct anterior approach THA
tended to improve over time and did not lead to long-term func-
tional limitations at 5-year follow-up [21].

Previous attempts to correlate THA-related injuries with clinical
factors have shown that women and patients of younger age have
higher odds of postoperative nerve injury, as demonstrated in a
statewide retrospective analysis of 207,981 THAs by Christ et al
[22]. Additionally, Shetty et al. found nerve injuries to be linked
with revision procedures in a matched, retrospective single-
institutional study of 43,761 THAs [13]. However, these studies
are limited by their narrower geographic distribution and range of
variables assessed for potential correlation.

The present study aimed to further define the incidence and risk
factors associated with nerve injury following THA. A national
administrative dataset was analyzed in order to produce a large
sample to better examine these variables.

Material and methods

Study population

A retrospective investigationwas conducted using data from the
2010-2021M157 PearlDiver database (Colorado Springs, CO), which
is a commercially available administrative United States database
with a vast repository of over 157 million patient records. As data
from this database is output in de-identified and aggregated form,
our institutional review board found studies using this database
exempt from review. Given its large volume of Health Insurance
Portability and Accountability Act-compliant patient records, the
PearlDiver database has been increasingly used for outcomes-based
research in orthopaedics [23-28].

Patients who underwent THA were identified by Current Pro-
cedural Terminology-27130 (for primary cases) or Current Proce-
dural Terminology-27134, 27137, and 27138 (for revision cases).
Exclusion criteria were then applied, including age <18 years;
surgical indications of neoplasm or infection; and a lack of mini-
mum 90-day follow-up data. Age, sex, body mass index (BMI),
Elixhauser comorbidity index (ECI, a commonly used comorbidity
index) [29], and indication for fracture were abstracted from the
dataset.

Patients who had a diagnosis of nerve injury within 90 days
after THAwere then identified by the International Classification of
Diseases-9 and the International Classification of Diseases-10 codes
(Supplementary Table 1). Based on preliminary analyses, the
greatest category of nerve injury was identified based on unspec-
ified codes. Given the inability to adequately separate different
nerve injuries and to optimize statistical power, nerve injury codes
were analyzed together.

Statistical analysis

Variables related to patient demographics, comorbidities, indi-
cation, and surgery type were compared between those who
experienced nerve injury within 90 days of THA and those that did
not. Univariate analyses were performed using Pearson’s chi-
squared test. Multivariate logistic regression was then conducted
to determine variables that may be independent predictors of
sustaining nerve injury following THA. Odds ratios (ORs) and 95%
confidence intervals for each variable of interest were tabulated.

All statistical tests were conducted using PearlDiver’s internal
software, with significance defined as P < .05. Figures were created
using Microsoft Excel (Microsoft Corporation, Redmond, WA) and
GraphPad Prism 9 (GraphPad Software, San Diego, CA).

Results

A total of 750,695 patients who underwent THAwere identified.
In this cohort, 2659 (0.35%) nerve injuries following THA were
identified. Univariate analysis revealed predictors of nerve injury to
include age, sex, BMI status, and revision surgery. (Table 1).

Upon multivariate analyses, several independent predictors of
nerve injury were identified (Figure 1). These included: younger
age (per decade decrease OR 1.02, P < .001), female sex (OR 1.35, P <
.001), increased ECI (relative to an ECI of zero, ECI of 1-2 [OR 1.27,
P ¼ .003], ECI of 3-4 [OR 1.43, P < .001], ECI >5 [OR 1.59, P < .001]),
and revision procedure (OR 2.13, P < .001).

Therewere pertinent negatives for associationwith nerve injury
by multivariate analysis. These included underweight BMI (<20)
and fracture indication. Morbidly obese BMI (>30) was associated
with decreased odds of nerve injury (OR 0.84, P ¼ .019).

Discussion

THA is among the most frequently conducted orthopaedic pro-
cedures in the United States [30], with projections suggesting that
the annual number of surgeries will rise from 1.3 million in 2025 to
3.4 million by 2040 [31]. However, the potential for nerve injury
exists, which can have severe consequences for patients. It is well
established in the existing literature that nerve injury is among the
top reasons for litigation following THA [9-11,32]. The current study
is the largest study to date to assess incidence and independent risk
factors for nerve injury following THA, drawing from 750,695 sur-
geries. From this population, 2659 (0.35%) nerve injuries were
identified, which is in the reported range (0.22%-3.7%) from prior
published literature [8,33-37].

Several independent risk factors were identified for nerve injury
with THA. The greatest odds were identified for revision THA cases
(OR 2.13). This aligns with existing literature, as revision surgeries
often involve greater scarring and less predictable anatomy. Hasija
et al. reported a nerve injury incidence of 7.6% after revision THA,
significantly higher than the 0.6% to 3.7% incidence observed in
primary arthroplasty [8]. In a retrospective review of 3126 THAs,
Schmalzried et al. similarly found a higher prevalence of post-
operative neuropathy in revision procedures compared to primary
arthroplasties (3.2% vs 1.3%, P < .01) [37].

Younger age was also associated with nerve injury (OR 1.02 per
decade decrease, P < .001). This may be because younger patients
may have more complex hip pathologies, such as developmental
hip dysplasia, which may require more extensive surgery or soft
tissue releases, which can increase the risk of nerve injury. This
association is supported by previous studies (12, 20). Women were
at higher odds of sustaining a nerve injury after THA than men (OR
1.35). The reason for this is not clear, but it is consistent with
findings from earlier studies [8,13,35]. Finally, greater comorbidity
status was associated with greater odds of nerve injury in a graded
fashion (ECI 1-2: OR 1.27; 3-4: OR 1.43; 5 or higher: OR 1.59). This
matches prior literature, which has found that comorbidities such
as diabetes, hypertension, and tobacco use were identified as risk
factors for postoperative nerve injury [38].

Morbidly obese BMI (�35) status was found to be associated
with lower odds of postoperative nerve injury (OR 0.84), while



Table 1
Univariate and multivariate analysis of risk factors for nerve injury 90 days after THA.

Variable No nerve injury % Nerve injury % P-value Multivariate odds
ratio with 95% CI

P-value

Total 7,48,036 99.65 2659 0.35 <.001
Age (per decade decrease) 64.83 (23 to 83) 63.39 (18 to 83) <.001 1.02 (1.01, 1.02) <.001
Sex <.001 <.001
Male 3,27,023 43.72 977 36.74 REF
Female 4,21,013 56.28 1682 63.26 1.35 (1.25, 1.47)

BMI <.001
<20 16,188 2.16 84 3.16 0.90 (0.65, 1.22) .528
20-34 51,725 6.91 243 9.14 REF
35þ (morbid obesity) 1,74,075 23.27 723 27.19 0.84 (0.72, 0.97) .019

Comorbidities .329
ECI ¼ 0 72,864 9.74 193 7.26 REF
ECI 1-2 1,86,138 24.88 624 23.47 1.27 (1.09, 1.50) .003
ECI 3-4 1,62,123 21.67 620 23.32 1.43 (1.22, 1.69) <.001
ECI � 5 56,420 7.54 243 9.14 1.59 (1.32, 1.93) <.001

Fracture indication .078 .171
No fracture 7,30,911 97.71 2584 97.18 REF
Fracture 17,125 2.29 75 2.82 1.18 (0.92, 1.47)

Revision surgery <.001 <.001
Nonrevision case 6,79,110 90.79 2182 82.06 REF
Revision case 68,926 9.21 477 17.94 2.13 (1.93, 2.35)

Bold P-value ¼ statistical significance at P < .05.
CI, confidence interval.
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underweight BMI status was not found to be associated with nerve
injury. Prior studies that examine this association are mixed. While
some studies did not find an association between BMI range and
risk of nerve injury after THA [8,13], another study of 6123 primary
THA cases showed nerve palsy to occur more frequently in patients
who have a lower BMI [36]. Additionally, the fracture indication for
THA was not found to be associated with nerve injury. While this
has not been previously assessed to our knowledge, it is reassuring
that the injury itself or addressing the displaced anatomy did not
seem to predispose to nerve injury.

The current study has limitations. As with other administrative
database studies, it is reliant on the accuracy of administrative
coding, and the specific details of patient pathology cannot be
assessed. As a result, the degree (partial vs complete) and type
(motor vs sensory) of nerve injury were not able to be differenti-
ated, nor was the duration of the eventual recovery determined.
Given that motor nerve palsy is a more serious concern after THA
than sensory nerve palsy, which tends to have better recovery [39],
the outcomes of this study should be interpreted with this in mind.
Figure 1. Forest plot of multivariate odds ratios for risk factors associated with nerve
injury 90 days after total hip arthroplasty.
Additionally, the administrative data nature of this current study
does not allow for differentiation based on surgical approach, a
factor that may impact the risk of nerve injury [16,19,20]. Despite
these limitations, the large patient cohorts analyzed in this current
study have not been otherwise accessible in prior investigations,
greatly increasing the statistical power of this current study.

Conclusions

The current study of over 750,000 THAs is the largest study to
date to examine independent risk factors for postoperative nerve
injury within 90 days of surgery. The overall rate of nerve injury
after THA was 0.35%. Risk factors for these injuries were identified,
with revision surgery, female sex, and greater ECI score carrying the
highest increase in odds of nerve damage. Understanding these risk
factors is essential for risk stratification and patient counseling
regarding THA.

Uncited Figure

Figure 1.

Conflicts of interest

J. N. Grauer is a board member and editor-in-chief of the North
American Spine Society Journal. L. E. Rubin is a consultant for DePuy
Synthes, Innovative Medical Products, and Thompson Surgical In-
struments; receives royalties from SLACK, Inc., Johns Hopkins
University Press, andWolters Kluwer Publishers; and is an editorial
board member of the Journal of Arthroplasty and Arthroplasty
Today. M. J. Gouzoulis is an associate editor of the North American
Spine Society Journal. All other authors declare no potential con-
flicts of interest.

For full disclosure statements refer to https://doi.org/10.1016/j.
artd.2024.101440.

CRediT authorship contribution statement

Rahul H. Jayaram: Writing e review & editing, Writing e

original draft, Visualization, Investigation, Formal analysis,

https://doi.org/10.1016/j.artd.2024.101440
https://doi.org/10.1016/j.artd.2024.101440


R.H. Jayaram et al. / Arthroplasty Today 28 (2024) 1014404
Conceptualization. Wesley Day: Writing e review & editing,
Writing e original draft, Investigation. Michael J. Gouzoulis:
Writing e review & editing, Writing e original draft, Investigation.
Justin R. Zhu:Writing e review & editing, Writing e original draft,
Investigation. Jonathan N. Grauer: Writing e review & editing,
Supervision, Software, Resources, Project administration, Method-
ology, Investigation. Lee E. Rubin: Writing e review & editing,
Validation, Supervision, Resources, Project administration, Meth-
odology, Investigation, Conceptualization.

References

[1] Siddiqi A, Levine BR, Springer BD. Highlights of the 2021 American joint
replacement registry annual report. Arthroplast Today 2022;13:205e7.
https://doi.org/10.1016/j.artd.2022.01.020.

[2] Patel I, Nham F, Zalikha AK, El-Othmani MM. Epidemiology of total hip
arthroplasty: demographics, comorbidities and outcomes. Arthroplasty
2023;5:2. https://doi.org/10.1186/s42836-022-00156-1.

[3] Jayaram RH, Gillinov SM, Caruana DL, Kammien AJ, Joo PY, Rubin LE, et al.
Total hip arthroplasty imageless navigation does not reduce 90-day adverse
events or five-year revisions in a large national cohort. J Arthroplasty 2023;38:
862e7. https://doi.org/10.1016/j.arth.2022.12.012.

[4] Keulen MHF, Schotanus MGM, van Haaren HE, van Hemert WLW, Heyligers IC,
Boonen B. Rates and causes of 90-day complications and readmissions
following outpatient hip and knee arthroplasty: a retrospective analysis of
525 patients in a single institution. J Arthroplasty 2021;36:863e78. https://
doi.org/10.1016/j.arth.2020.09.019.

[5] Gillinov SM, Burroughs PJ, Moore HG, Rubin LE, Frumberg DB, Grauer JN. Total
hip arthroplasty in patients with classic hemophilia: a matched comparison of
90-day outcomes and 5-year implant survival. J Arthroplasty 2022;37:
1333e7. https://doi.org/10.1016/j.arth.2022.02.107.

[6] Zampogna B, Papalia GF, Parisi FR, Luciano C, Gregori P, Vorini F, et al. Early
return to activity of daily living after total hip arthroplasty: a systematic re-
view and meta-analysis. Hip Int 2022;33:968e76. https://doi.org/10.1177/
11207000221146116.

[7] Choi YJ, Ra HJ. Patient satisfaction after total knee arthroplasty. Knee Surg
Relat Res 2016;28:1e15. https://doi.org/10.5792/ksrr.2016.28.1.1.

[8] Hasija R, Kelly JJ, Shah NV, Newman JM, Chan JJ, Robinson J, et al. Nerve in-
juries associated with total hip arthroplasty. J Clin Orthop Trauma 2018;9:
81e6. https://doi.org/10.1016/j.jcot.2017.10.011.

[9] Upadhyay A, York S, Macaulay W, McGrory B, Robbennolt J, Bal BS. Medical
malpractice in hip and knee arthroplasty. J Arthroplasty 2007;22:2e7. https://
doi.org/10.1016/j.arth.2007.05.003.

[10] Bokshan SL, Ruttiman RJ, DePasse JM, Eltorai AEM, Rubin LE, Palumbo MA,
et al. Reported litigation associated with primary hip and knee arthroplasty.
J Arthroplasty 2017;32:3573e3577.e1.

[11] Zengerink I, Reijman M, Mathijssen NM, Eikens-Jansen MP, Bos PK. Hip
arthroplasty malpractice claims in The Netherlands: closed claim study 2000-
2012. J Arthroplasty 2016;31:1890e1893.e4. https://doi.org/10.1016/
j.arth.2016.02.055.

[12] Jacob K, Mantilla B, Sviggum P, Schroeder R, Pagnano W, Hebl R. Perioperative
nerve injury after total hip arthroplasty. Anesthesiology 2011;115:1172e8.
https://doi.org/10.1097/ALN.0b013e3182326c20.

[13] Shetty T, Nguyen JT, Wu A, Sasaki M, Bogner E, Burge A, et al. Risk factors for
nerve injury after total hip arthroplasty: a case-control study. J Arthroplasty
2019;34:151e6. https://doi.org/10.1016/j.arth.2018.09.008.

[14] Wilson TJ, Kleiber GM, Nunley RM, Mackinnon SE, Spinner RJ. Distal peroneal
nerve decompression after sciatic nerve injury secondary to total hip
arthroplasty. J Neurosurg 2018;130:179e83. https://doi.org/10.3171/2017.
8.JNS171260.

[15] Hoshino C, Koga D, Koyano G, Yamauchi Y, Sakai T, Okawa A, et al. Femoral
nerve palsy following primary total hip arthroplasty with the direct anterior
approach. PLoS One 2019;14:e0217068. https://doi.org/10.1371/journal.pone.
0217068.

[16] Fleischman AN, Rothman RH, Parvizi J. Femoral nerve palsy following total hip
arthroplasty: incidence and course of recovery. J Arthroplasty 2018;33:
1194e9. https://doi.org/10.1016/j.arth.2017.10.050.

[17] Zappe B, Glauser PM,MajewskiM, St€ockli HR, Ochsner PE. Long-term prognosis
of nerve palsy after total hip arthroplasty: results of two-year-follow-ups and
long-term results after a mean time of 8 years. Arch Orthop Trauma Surg
2014;134:1477e82. https://doi.org/10.1007/s00402-014-2038-0.

[18] Patel NN, Shah JA, Erens GA. Current trends in clinical practice for the direct
anterior approach total hip arthroplasty. J Arthroplasty 2019;34:1987e1993.e3.
https://doi.org/10.1016/j.arth.2019.04.025.
[19] Patton RS, Runner RP, Lazarus D, Bradbury TL. Femoral neuropathy following
direct anterior total hip arthroplasty: an anatomic review and case series.
J Surg Case Rep 2018;2018:rjy171. https://doi.org/10.1093/jscr/rjy171.

[20] Ozaki Y, Homma Y, Baba T, Sano K, Desroches A, Kaneko K. Spontaneous
healing of lateral femoral cutaneous nerve injury and improved quality of life
after total hip arthroplasty via a direct anterior approach. J Orthop Surg (Hong
Kong) 2017;25:2309499016684750. https://doi.org/10.1177/230949901668
4750.

[21] Gala L, Kim PR, Beaul�e PE. Natural history of lateral femoral cutaneous nerve
neuropraxia after anterior approach total hip arthroplasty. HIP Int 2019;29:
161e5. https://doi.org/10.1177/1120700019827201.

[22] Christ AB, Chiu YF, Joseph A, Westrich GH, Lyman S. Risk factors for peripheral
nerve injury after 207,000 total hip arthroplasties using a New York state
database (statewide planning and research cooperative system).
J Arthroplasty 2019;34:1787e92. https://doi.org/10.1016/j.arth.2019.03.043.

[23] Gillinov SM, Joo P, Zhu JR, Moran J, Rubin LE, Grauer JN. Incidence, timing, and
predictors of hip dislocation after primary total hip arthroplasty for osteoar-
thritis. J Am Acad Orthop Surg 2022;30:1047e53. https://doi.org/10.5435/
JAAOS-D-22-00150.

[24] Mercier MR, Galivanche AR, Wiggins AJ, Kahan JB, McLaughlin W, Radford ZJ,
et al. Patient demographic and socioeconomic factors associated with physical
therapy utilization after uncomplicated meniscectomy. JAAOS Glob Res Rev
2022;6:1e8. https://doi.org/10.5435/JAAOSGlobal-D-22-00135.

[25] Gouzoulis MJ, Kammien AJ, Caruana DL, Wiznia DH, Grauer JN. Hidradenitis
suppurativa leads to increased risk of wound-related complications following
total joint arthroplasty. Arthroplast Today 2022;16:169e74. https://doi.org/
10.1016/j.artd.2022.05.013.

[26] Kammien AJ, Galivanche AR, Gouzoulis MJ, Moore HG, Mercier MR, Grauer JN.
Emergency department visits within 90 days of single-level anterior cervical
discectomy and fusion. N Am Spine Soc J 2022;10:100122. https://doi.org/
10.1016/j.xnsj.2022.100122.

[27] Joo PY, Caruana DL, Gouzoulis MJ, Moore HG, Zhu JR, Ameri B, et al. Marfan
syndrome and adolescent idiopathic scoliosis patients have similar 90-day
postoperative outcomes and 5-year reoperation rates after spinal deformity
surgery. Spine Deform 2022;10:1169e74. https://doi.org/10.1007/s43390-
022-00501-z.

[28] Moore HG, Kahan JB, Sherman JJZ, Burroughs PJ, Donohue KW, Grauer JN.
Total shoulder arthroplasty for osteoarthritis in patients with Parkinson’s
disease: a matched comparison of 90-day adverse events and 5-year implant
survival. J Shoulder Elbow Surg 2022;31:1436e41. https://doi.org/10.1016/
j.jse.2022.01.113.

[29] Ondeck NT, Bohl DD, Bovonratwet P, McLynn RP, Cui JJ, Grauer JN.
Discriminative ability of elixhauser’s comorbidity measure is superior to
other comorbidity scores for inpatient adverse outcomes after total hip
arthroplasty. J Arthroplasty 2018;33:250e7. https://doi.org/10.1016/
j.arth.2017.08.032.

[30] Kurtz S, Ong K, Lau E, Mowat F, Halpern M. Projections of primary and revision
hip and knee arthroplasty in the United States from 2005 to 2030. J Bone Joint
Surg Am 2007;89:780e5. https://doi.org/10.2106/JBJS.F.00222.

[31] Singh JA, Yu S, Chen L, Cleveland JD. Rates of total joint replacement in the
United States: future projections to 2020-2040 using the national inpatient
sample. J Rheumatol 2019;46:1134e40. https://doi.org/10.3899/jrheum.
170990.

[32] Kheir MM, Rondon AJ, Woolsey A, Hansen H, Tan TL, Parvizi J. Infection
following total joint arthroplasty is the main cause of litigation: data from one
metropolitan area. J Arthroplasty 2018;33:1520e3. https://doi.org/10.1016/
j.arth.2017.12.007.

[33] Johanson NA, Pellicci PM, Tsairis P, Salvati EA. Nerve injury in total hip
arthroplasty. Clin Orthop Relat Res 1983;(179):214e22.

[34] Weber E, Daube J, Coventry M. Peripheral neuropathies associated with total
hip arthroplasty. J Bone Joint Surg Am 1976;58:66e9.

[35] Edwards BN, Tullos HS, Noble PC. Contributory factors and etiology of sciatic
nerve palsy in total hip arthroplasty. Clin Orthop Relat Res 1987:136e41.

[36] Kawano S, Sonohata M, Kitajima M, Mawatari M. Risk factors for the devel-
opment of nerve palsy following primary total hip arthroplasty. Open Orthop J
2018;12:164e72. https://doi.org/10.2174/1874325001812010164.

[37] Schmalzried TP, Amstutz HC, Dorey FJ. Nerve palsy associated with total hip
replacement. Risk factors and prognosis. J Bone Joint Surg Am 1991;73:
1074e80.

[38] Welch MB, Brummett M, Welch D, Tremper K, Shanks M, Guglani P, et al.
Perioperative peripheral nerve injuries: a retrospective study of 380,680 cases
during a 10-year period at a single institution. Anesthesiology 2009;111:
490e7. https://doi.org/10.1097/ALN.0b013e3181af61cb.

[39] Park JH, Hozack B, Kim P, Norton R, Mandel S, Restrepo C, et al. Common
peroneal nerve palsy following total hip arthroplasty: prognostic factors for
recovery. J Bone Joint Surg Am 2013;95:e55. https://doi.org/10.2106/
JBJS.L.00160.

https://doi.org/10.1016/j.artd.2022.01.020
https://doi.org/10.1186/s42836-022-00156-1
https://doi.org/10.1016/j.arth.2022.12.012
https://doi.org/10.1016/j.arth.2020.09.019
https://doi.org/10.1016/j.arth.2020.09.019
https://doi.org/10.1016/j.arth.2022.02.107
https://doi.org/10.1177/11207000221146116
https://doi.org/10.1177/11207000221146116
https://doi.org/10.5792/ksrr.2016.28.1.1
https://doi.org/10.1016/j.jcot.2017.10.011
https://doi.org/10.1016/j.arth.2007.05.003
https://doi.org/10.1016/j.arth.2007.05.003
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref10
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref10
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref10
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref10
https://doi.org/10.1016/j.arth.2016.02.055
https://doi.org/10.1016/j.arth.2016.02.055
https://doi.org/10.1097/ALN.0b013e3182326c20
https://doi.org/10.1016/j.arth.2018.09.008
https://doi.org/10.3171/2017.8.JNS171260
https://doi.org/10.3171/2017.8.JNS171260
https://doi.org/10.1371/journal.pone.0217068
https://doi.org/10.1371/journal.pone.0217068
https://doi.org/10.1016/j.arth.2017.10.050
https://doi.org/10.1007/s00402-014-2038-0
https://doi.org/10.1016/j.arth.2019.04.025
https://doi.org/10.1093/jscr/rjy171
https://doi.org/10.1177/2309499016684750
https://doi.org/10.1177/2309499016684750
https://doi.org/10.1177/1120700019827201
https://doi.org/10.1016/j.arth.2019.03.043
https://doi.org/10.5435/JAAOS-D-22-00150
https://doi.org/10.5435/JAAOS-D-22-00150
https://doi.org/10.5435/JAAOSGlobal-D-22-00135
https://doi.org/10.1016/j.artd.2022.05.013
https://doi.org/10.1016/j.artd.2022.05.013
https://doi.org/10.1016/j.xnsj.2022.100122
https://doi.org/10.1016/j.xnsj.2022.100122
https://doi.org/10.1007/s43390-022-00501-z
https://doi.org/10.1007/s43390-022-00501-z
https://doi.org/10.1016/j.jse.2022.01.113
https://doi.org/10.1016/j.jse.2022.01.113
https://doi.org/10.1016/j.arth.2017.08.032
https://doi.org/10.1016/j.arth.2017.08.032
https://doi.org/10.2106/JBJS.F.00222
https://doi.org/10.3899/jrheum.170990
https://doi.org/10.3899/jrheum.170990
https://doi.org/10.1016/j.arth.2017.12.007
https://doi.org/10.1016/j.arth.2017.12.007
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref33
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref33
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref33
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref34
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref34
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref34
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref35
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref35
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref35
https://doi.org/10.2174/1874325001812010164
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref37
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref37
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref37
http://refhub.elsevier.com/S2352-3441(24)00125-0/sref37
https://doi.org/10.1097/ALN.0b013e3181af61cb
https://doi.org/10.2106/JBJS.L.00160
https://doi.org/10.2106/JBJS.L.00160


Supplementary Table 1
International Classification of Diseases (ICD) Codes and Descriptions of Nerve Injuries.

Affected nerve ICD diagnosis code Description

Sciatic nerve ICD-9-D-3550 Lesion of sciatic nerve
ICD-9-D-9560 Injury to sciatic nerve
CD-10-D-G5700 Lesion of sciatic nerve, unspecified lower limb
ICD-10-D-G5701 Lesion of sciatic nerve, right lower limb
ICD-10-D-G5702 Lesion of sciatic nerve, left lower limb
ICD-10-D-G5703 Lesion of sciatic nerve, bilateral lower limbs
ICD-10-D-S7400XA Injury of sciatic nerve at hip and thigh level, unspecified leg, initial encounter
CD-10-D-S7400XD Injury of sciatic nerve at hip and thigh level, unspecified leg, subsequent encounter
ICD-10-D-S7400XS Injury of sciatic nerve at hip and thigh level, unspecified leg, sequela
ICD-10-D-S7401XA Injury of sciatic nerve at hip and thigh level, right leg, initial encounter
ICD-10-D-S7401XD Injury of sciatic nerve at hip and thigh level, right leg, subsequent encounter
CD-10-D-S7401XS Injury of sciatic nerve at hip and thigh level, right leg, sequela
ICD-10-D-S7402XA Injury of sciatic nerve at hip and thigh level, left leg, initial encounter
CD-10-D-S7402XD Injury of sciatic nerve at hip and thigh level, left leg, subsequent encounter
ICD-10-D-S7402XS Injury of sciatic nerve at hip and thigh level, left leg, sequela

Femoral nerve ICD-9-D-3552 Other lesion of femoral nerve
ICD-9-D-9561 Injury to femoral nerve
CD-10-D-G5720 Lesion of femoral nerve, unspecified lower limb
ICD-10-D-G5721 Lesion of femoral nerve, right lower limb
ICD-10-D-G5722 Lesion of femoral nerve, left lower limb
ICD-10-D-G5723 Lesion of femoral nerve, bilateral lower limbs
CD-10-D-S7410XA Injury of femoral nerve at hip and thigh level, unspecified leg, initial encounter
CD-10-D-S7410XD Injury of femoral nerve at hip and thigh level, unspecified leg, subsequent encounter
ICD-10-D-S7410XS Injury of femoral nerve at hip and thigh level, unspecified leg, sequela
ICD-10-D-S7411XA Injury of femoral nerve at hip and thigh level, right leg, initial encounter
CD-10-D-S7411XD Injury of femoral nerve at hip and thigh level, right leg, subsequent encounter
CD-10-D-S7411XS Injury of femoral nerve at hip and thigh level, right leg, sequela
ICD-10-D-S7412XA Injury of femoral nerve at hip and thigh level, left leg, initial encounter
ICD-10-D-S7412XD Injury of femoral nerve at hip and thigh level, left leg, subsequent encounter
ICD-10-D-S7412XS Injury of femoral nerve at hip and thigh level, left leg, sequela

Cutaneous sensory nerve ICD-9-D-9564 Injury to cutaneous sensory nerve, lower limb
ICD-10-D-S7420XA Injury of cutaneous sensory nerve at hip and thigh level, unspecified leg, initial encounter
ICD-10-D-S7420XD Injury of cutaneous sensory nerve at hip and thigh level, unspecified leg, subsequent encounter
ICD-10-D-S7420XS Injury of cutaneous sensory nerve at hip and thigh level, unspecified leg, sequela
ICD-10-D-S7421XA Injury of cutaneous sensory nerve at hip and high level, right leg, initial encounter
ICD-10-D-S7421XD Injury of cutaneous sensory nerve at hip and high level, right leg, subsequent encounter
CD-10-D-S7421XS Injury of cutaneous sensory nerve at hip and high level, right leg, sequela
ICD-10-D-S7422XA Injury of cutaneous sensory nerve at hip and thigh level, left leg, initial encounter
ICD-10-D-S7422XD Injury of cutaneous sensory nerve at hip and thigh level, left leg, subsequent encounter
ICD-10-D-S7422XS Injury of cutaneous sensory nerve at hip and thigh level, left leg, sequela

Peroneal nerve ICD-9-D-9563 Injury to peroneal nerve
ICD-10-D-S8410XA Injury of peroneal nerve at lower leg level, unspecified leg, initial encounter
CD-10-D-S8410XD Injury of peroneal nerve at lower leg level, unspecified leg, subsequent encounter
ICD-10-D-S8410XS Injury of peroneal nerve at lower leg level, unspecified leg, sequela
ICD-10-D-S8411XA Injury of peroneal nerve at lower leg level, right leg, initial encounter
ICD-10-D-S8411XD Injury of peroneal nerve at lower leg level, right leg, subsequent encounter
CD-10-D-S8411XS Injury of peroneal nerve at lower leg level, right leg, sequela
ICD-10-D-S8412XA Injury of peroneal nerve at lower leg level, left leg, initial encounter
ICD-10-D-S8412XD Injury of peroneal nerve at lower leg level, left leg, subsequent encounter
CD-10-D-S8412XS Injury of peroneal nerve at lower leg level, left leg, sequela

Lateral popliteal nerve ICD-9-D-3553 Lesion of lateral popliteal nerve
ICD-10-D-G5730 Lesion of lateral popliteal nerve, unspecified lower limb
CD-10-D-G5731 Lesion of lateral popliteal nerve, right lower limb
ICD-10-D-G5732 Lesion of lateral popliteal nerve, left lower limb

Other/unspecified ICD-9-D-7289 Unspecified disorder of muscle, ligament, and fascia
ICD-9-D-9565 Injury to other specified nerve(s) of pelvic girdle and lower limb
ICD-9-D-9568 Injury to multiple nerves of pelvic girdle and lower limb
ICD-9-D-9569 Injury to unspecified nerve of pelvic girdle and lower limb
ICD-9-D-99709 Other nervous system complications
ICD-10-D-S748X1A Injury of other nerves at hip and thigh level, right leg, initial encounter
ICD-10-D-S748X1D Injury of other nerves at hip and thigh level, right leg, subsequent encounter
ICD-10-D-S748X1S Injury of other nerves at hip and thigh level, right leg, sequela
ICD-10-D-S748X2A Injury of other nerves at hip and thigh level, left leg, initial encounter
ICD-10-D-S748X2D Injury of other nerves at hip and thigh level, left leg, subsequent encounter
ICD-10-D-S748X2S Injury of other nerves at hip and thigh level, left leg, sequela
ICD-10-D-S748X9A Injury of other nerves at hip and thigh level, unspecified leg, initial encounter
ICD-10-D-S748X9D Injury of other nerves at hip and thigh level, unspecified leg, subsequent encounter
ICD-10-D-S748X9S Injury of other nerves at hip and thigh level, unspecified leg, sequela
ICD-10-D-S7490XA Injury of unspecified nerve at hip and thigh level, unspecified leg, initial encounter
ICD-10-D-S7490XD Injury of unspecified nerve at hip and thigh level, unspecified leg, subsequent encounter
ICD-10-D-S7490XS Injury of unspecified nerve at hip and thigh level, unspecified leg, sequela
ICD-10-D-S7491XA Injury of unspecified nerve at hip and thigh level, right leg, initial encounter
ICD-10-D-S7491XD Injury of unspecified nerve at hip and thigh level, right leg, subsequent encounter

(continued on next page)
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Supplementary Table 1 (continued )

Affected nerve ICD diagnosis code Description

ICD-10-D-S7491XS Injury of unspecified nerve at hip and thigh level, right leg, sequela
ICD-10-D-S7492XA Injury of unspecified nerve at hip and thigh level, left leg, initial encounter
ICD-10-D-S7492XD Injury of unspecified nerve at hip and thigh level, left leg, subsequent encounter
ICD-10-D-S7492XS Injury of unspecified nerve at hip and thigh level, left leg, sequela
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