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Background  
Nerve injury is an uncommon but consequential complication following total hip 
arthroplasty (THA), with outcomes that range from full recovery to persistent long-term 
deficits. Despite decades of research, uncertainty remains regarding its true incidence, 
risk factors, and prognosis. 

Methods  
This systematic review and meta-analysis synthesized data from 17 studies encompassing 
diverse designs, including large database analyses and focused case series. Clinical 
characteristics, surgical factors, nerve-injury patterns, management strategies, and 
recovery outcomes were extracted. Pooled proportions were calculated using a 
random-effects model, and predictors were assessed through meta-regression. 

Results  
Across 17 studies, the most frequently affected nerves were the sciatic, peroneal, and 
femoral branches, with the peroneal division consistently identified as most vulnerable. 
Immediate postoperative presentation was common, particularly in injuries related to 
traction, limb lengthening, or retractor compression, while delayed-onset injuries were 
often linked to hematoma, screw prominence, or pseudotumor formation. Pooled 
incidence of nerve injury after THA was 0.36% (95% CI 0.35–0.37%). Complete recovery 
occurred in 48.6% (95% CI 33.9–63.3%), whereas 50.5% (95% CI 36.0–65.0%) experienced 
residual deficits. Reoperation was required in 33.1% (95% CI 4.2–62.0%), and 39.8% (95% 
CI 25.1–54.4%) had permanent neurological impairment. Orthotic use was common due 
to persistent dorsiflexion weakness. Meta-regression identified comorbidity burden as the 
only significant predictor of nerve injury. 

Conclusion  
Nerve injuries after THA remain clinically significant, with substantial variability in 
presentation, recovery, and long-term disability. Early detection, careful surgical 
technique, and risk stratification especially in patients with the multiple comorbidities 
are very important for prevention and improved outcomes. 

BACKGROUND 

Total hip arthroplasty is one of the most successful proce
dures and it is performed widely in order to restore mobil
ity and to reduce the burden of degenerative joint disease 
for millions of patients worldwide.1 Over past few decades, 
multiple technological and clinical advisement have been 
introduced in order to improve outcomes and turning THA 
into a reliable cornerstone of modern joint reconstruction.2 

Although it is safe but there are some complications which 
can still occurred after this procedure. Among these, nerve 

injuries is one of the most common which delay restora
tions of normal function due to postoperative neurological 
deficits. 
Nerve injuries after THA are uncommon, however their 

impact can be significant. The incidence these injuries 
ranged from 0.6 to 3.7%, and it is highest in patients with 
developmental hip dysplasia and previous hip surgery.3 

These clinical presentation of these injuries ranged from 
mild sensory deficit to serious motor deficits which can 
alter gait, limit independence and reduce the quality of 
life.4 Most commonly affected nerves include the sciatic, 
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femoral, pudendal, and obturator nerves.5 Most of these in
juries recover with time, while other injuries persist and 
they lead to long-term disability. 
The reported incidence of nerve injury after THA varies 

widely across studies due to differences in diagnostic crite
ria, follow up duration and surgical approach. Posterior lat
eral and anterior approaches have their own patterns of risk 
which is shaped by exposure technique, traction forces and 
patient positioning.6 Patient related factors of these in
juries include preexisting deformities, previous hip surgery, 
high body mass index and female gender are often linked to 
higher susceptibility.7 There are several other factors which 
are related to surgeons and nature of surgery which in
cluded his experience, implant selection and the way tis
sues are handled during the procedure.8 Despite extensive 
research in this field, there is still lack of clear understand
ing about the incidence of nerve injuries and factors most 
strongly predict these injuries and which preventive strate
gies provide the most reliable protection. 
Moreover, there are several mechanisms which can lead 

to nerve injuries. These include direct trauma from in
struments, compression from retractors, stretching during 
hip dislocation or reduction thermal injury from cement 
and postoperative hematoma formation.9 Some injuries are 
noticed immediately while others appear more gradually 
which make it very difficult to diagnose them early. Electro
physiological testing and imaging can help with diagnosis 
but prevention remains the most dependable strategy.10 

Because of these uncertainties there is a need of robust 
high-quality evidence which can accurately define the in
cidence of nerve injuries after THA and clarifies the major 
risk factors outcomes and emerging trends. Therefore, a 
systematic review and meta-analysis is needed in order to 
address these uncertainties by consolidating data from di
verse studies and providing a comprehensive assessment of 
the burden and clinical significance of postoperative nerve 
injury. The present study aims to support the evidence 
based surgical decision making enhance patient counseling 
and reinforce preventive strategies within total hip arthro
plasty. 

MATERIALS AND METHODS 

This study was designed as a systematic review and meta-
analysis, and was conducted according to the Preferred Re
porting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) 2020 guideline.11 

ELIGIBILITY CRITERIA 

Studies were included if they met the following criteria: 
adult patients aged 18 years or older who underwent pri
mary or revision total hip arthroplasty (THA) for any indi
cation; THA procedures involving cemented or uncemented 
implants, various surgical approaches, or different types 
of anesthesia; and studies reporting postoperative nerve 
injuries such as sciatic nerve palsy, femoral or obturator 
nerve injury, lateral femoral cutaneous nerve injury, supe
rior gluteal nerve injury, or other peripheral neuropathies 

associated with THA. Eligible study designs included ran
domized controlled trials, cohort studies, case-control 
studies, and large case series involving at least five pa
tients. Only articles published in English were considered. 
Exclusion criteria included case reports or case series 

with fewer than five patients, cadaveric, animal, or bio
mechanical studies, conference abstracts without full-text 
availability, and studies that did not report nerve injury 
outcomes or were unrelated to THA. 

SEARCH STRATEGY 

We performed the literature search using mainly two search 
engines: PubMed and Google Scholar. We have also in
cluded manual reference checks of relevant reviews and in
cluded studies to identify further eligible publications. The 
search strategy combined Medical Subject Headings (MeSH) 
and free-text terms related to THA and nerve injury. 

STUDY SELECTION 

All the records identified were imported into EndNote 
(Clarivate Analytics) to remove duplicates. Two indepen
dent reviewers searched titles and abstracts for potential 
eligible studies. Full text of the articles were subsequently 
acquired and examined for inclusion as per the predefined 
criteria. Disputes were settled by discussion or, where re
quired, by convening the third reviewer. 
Study selection was described in the PRISMA flow dia

gram (Figure 1 ). Figure 1 represents the flow of records 
identified, screened, excluded (with reasons), and the total 
number of final studies included for this review. 

DATA EXTRACTION 

Extraction of data was conducted by two independent re
viewers through the use of Microsoft Excel sheet. Any dis
crepancies between the reviewers were addressed through 
discussion until consensus was reached. 

QUALITY ASSESSMENT OF INCLUDED STUDIES 

The quality of Cohort is assessed with NOS scale while for 
case series it was done with JBI checklist. The NOS cohort-
quality table shows that the strongest evidence comes from 
large, well-designed retrospective cohorts such as Jayaram 
(2024) and Shetty (2019), both scoring 9/9 and rated as 
high quality. Studies like Slaven (2023), Fleischman (2018), 
Zappe (2014), Pekkarinen (1999), Navarro (1995), and Ner
cessian (1994) fall into the moderate category (scores 6–7), 
mainly limited by comparability issues and incomplete out
come reporting. Older studies were expectedly lower in 
methodological quality (Figure 2 & 3). 
The JBI case series table further clarifies quality vari

ation among non-comparative designs. The studies like 
Regev (2015) and Farrell (2005) demonstrate stronger 
methodological structure, scoring 8–9/10 due to clear in
clusion criteria, consistent diagnostic assessment, and de
tailed clinical reporting. Other studies such as Patton 
(2018), Kyriacou (2013), and Butt (2005) were in the moder
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Figure 1. PRISMA chart showing selection and inclusion of studies       11  

Figure 2. Overall summary of risk of bias among included studies          

ate range, which is often limited by incomplete follow-up, 
partial reporting of outcomes, or unclear participant inclu
sion processes. The earliest reports (Edwards 1987, Johan
son 1983) scored lowest, which showed historical limita
tions in data collection and reporting standards (Table S1). 

RESULTS 

Our review included 17 studies with a wide range of the re
search designs from the large retrospective database analy
ses to small case series. Most studies were conducted in the 
USA. The largest dataset came from Jayaram (2024), who 
analyzed more than 750,000 THA cases, while the small
est came from focused nerve-injury referral cohorts such 
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Figure 3. Detailed risk of bias of included studies        

as Wu (2023) and Regev (2015), each reporting 21 and 12 
cases, respectively. The study periods varied greatly, with 
some covered the short windows of 1–5 years. Some of the 
other studies spanned over decades which included Johan
son (1983) and Farrell (2005) as they included surgeries 
from the early 1970s onward. Follow-up durations also dif
fered, which ranged from no formal follow-up reported 
(Kawano 2018, Kyriacou 2013) to long-term monitoring of 
5–8 years in older orthopedic series. There are many stud
ies which originated from tertiary referral centers, partic
ularly those reporting only nerve injury cases (Wu 2023, 
Kyriacou 2013). The sample sizes across the retrospective 
cohorts varied widely from a few thousand (Zappe 2014; 
Kawano 2018) to tens of thousands (Shetty 2019; Farrell 
2005). Overall, the number of the nerve injury cases ranged 
from 6 to over 2,600, which showed a mix of large epidemi
ologic reports and highly focused clinical series (Table 1 ). 
Table 2  shows that the age of the patient at the time 

of nerve injury after THA generally fell between the late 
50s and mid-60s, with most cohorts reporting mean ages 
of 58–65 years, such as Jayaram (2024),12 Slaven (2023),13 

and Wu (2023).14 The distribution of gender showed that 
there is a consistent predominance of female patients, par
ticularly in Kawano (2018),16 where all 14 affected patients 
were women. BMI values were commonly in the overweight 
range, with mean values around 28–30 kg/m² in several co
horts, including Slaven (2023)13 and Fleischman (2018).18 

The degenerative conditions such as osteoarthritis were 
the most frequent comorbidities and underlying diagnoses, 
which is reported across multiple studies including Shetty 
(2019),15 Farrell (2005),22 and Navarro (1995).25 The de
velopmental dysplasia of the hip (DDH) appeared often as 
a preoperative deformity, particularly noted in Kawano 
(2018),16 Farrell (2005),22 and Nercessian (1994).26 Most 

nerve-injury cases occurred after the primary THA, al
though several studies included revision procedures, such 
as Zappe (2014)20 and Pekkarinen (1999).24 The laterality 
was rarely highlighted, but when reported, injuries affected 
both sides as reported in Slaven (2023)13 and Navarro 
(1995).25 

Table 3  shows the surgical parameters which reported 
that posterior or posterolateral approach was most fre
quently reported, used exclusively in several studies such as 
Shetty (2019),15 Kawano (2018),16 and Butt (2005).23 Direct 
anterior approaches were also common in recent work, es
pecially in Slaven (2023)13 and Patton (2018).17 The length
ening of the limb emerged repeatedly as a relevant factor, 
with increases ranging from 6–20 mm in Shetty (2019)15 

to more than 2 cm in several older series such as Far
rell (2005)22 and Pekkarinen (1999).24 Intraoperative nerve 
monitoring was rarely used, except in Regev (2015)19 and 
selectively in Pekkarinen (1999).24 Common intraoperative 
complications included hematoma, retractor injury, cement 
extrusion, and direct nerve trauma, especially in older sur
gical cohorts like Edwards (1987)27 and Johanson (1983).28 

Iatrogenic nerve injuries after THA most commonly af
fected the sciatic, peroneal, and femoral nerves, and the 
peroneal division repeatedly identified as the most vulner
able branch which is reported by Kawano (2018),16 Far
rell (2005),22 and Pekkarinen (1999).24 Most of the injuries 
presented immediately postoperatively, especially when re
lated to the traction, limb lengthening, or retractor pres
sure which is reported in Zappe (2014)20 and Edwards 
(1987).27 The delayed-onset cases were typically linked to 
structural causes such as prominent screws, hematoma, or 
the pseudotumor as documented in Wu (2023).14 The clin
ical manifestations of these injuries included foot drop, 
quadriceps weakness, sensory deficits, and neuropathic 
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Table 1. Characteristics of Included Studies     

Author Journal Country/
Region 

Study Design Study 
Period 

Follow-up Duration Setting / Institution Type Total 
Sample 

Nerve 
Injury 
Cases 

Jayaram 
(2024)12 

Arthroplasty Today USA Retrospective 
study 

2010–2021 Minimum 90 days National administrative claims database 
(PearlDiver) 

750,695 2,659 

Slaven 
(2023)13 

Journal of 
Arthroplasty 

USA Retrospective 
cohort 

2009–2021 Mean 2.6 years Single joint replacement center 10,047 34 

Wu (2023)14 Journal of 
Neurosurgery 

USA Retrospective 
study 

2004–2021 N/A Tertiary referral centre (Mayo Clinic) 21 21 

Shetty 
(2019)15 

Journal of 
Arthroplasty 

USA Case–control 
study 

1998–2013 N/A Tertiary orthopedic hospital (HSS) 43,761 93 

Kawano 
(2018)16 

Open Orthopaedics 
Journal 

Japan Retrospective 
cohort 

1998–2013 N/A Saga University Orthopaedic Dept. 6,123 14 

Patton 
(2018)17 

Journal of Surgical 
Case Reports 

USA Case series 2008–2016 Up to 13 months Emory University Orthopaedics 1,756 6 

Fleischman 
(2018)18 

Journal of 
Arthroplasty 

USA Retrospective 
cohort 

2011–2016 Subjective mean 29.6 mo; 
Objective mean 27.1 mo 

Tertiary academic arthroplasty center 
(Rothman Institute) 

17,350 36 

Regev 
(2015)19 

Bone & Joint Journal Israel Retrospective 
case series 

2000–2010 24 months Peripheral nerve reconstruction center 12 12 

Zappe 
(2014)20 

Arch Orthop Trauma 
Surg 

Switzerland Retrospective 
cohort 

1988–2003 Up to 8 years University Hospital (tertiary) 2,255 34 

Kyriacou 
(2013)21 

Bone & Joint Journal UK Retrospective 
case series 

1999–2010 N/A Peripheral Nerve Injury Unit (RNOH) 56 56 

Farrell 
(2005)22 

JBJS USA Retrospective 
case series 

1970–2000 Mean 6 years Tertiary referral center (Mayo Clinic) 27,004 47 

Butt 
(2005)23 

JBJS Ireland Case series 1-year 
period 

≥ 3 years Kilcreeen Regional Orthopaedic Hospital 355 6 

Pekkarinen 
(1999)24 

Journal of 
Arthroplasty 

Finland Retrospective 
case series 

1987–1995 Median 58 months Specialized orthopaedic hospital (Orton 
Hospital) 

4,339 27 

Navarro 
(1995)25 

Journal of 
Arthroplasty 

USA Prospective 
study 

1987–1991 12–57 months Tertiary academic joint center 1,000 8 

Nercessian 
(1994)26 

Journal of 
Arthroplasty 

USA Retrospective 
study 

1976–1989 ≥ 2 years Tertiary orthopedic center (NY 
Orthopaedic Hospital) 

7,133 42 

Edwards 
(1987)27 

Clin Orthop Rel Res USA Retrospective 
case series 

1983–1985 Avg 5–7 years Academic orthopedic division (Baylor 
College of Medicine) 

614 21 

Johanson 
(1983)28 

Clin Orthop Rel Res USA Retrospective 
case series 

1969–1981 Avg 3.7 years Hospital for Special Surgery 34 34 
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Table 2. Clinical and Demographic Characteristics of Included Studies        

Author 
(Year) 

Mean Age 
(±SD / Range) 

Sex (M/F) BMI Comorbidities Preoperative 
Deformity 

Primary vs Revision THA Laterality 

Jayaram 
(2024)12 

No-injury 64.83 yrs (23–83); Injury 
63.39 yrs (18–83) 

Injury group 
977/1682 

N/A ECI 1–2 (OR 1.27), 3–4 (OR 1.43), ≥5 (OR 
1.59) 

N/A Primary 679,110; 
Revision 68,926 

N/A 

Slaven 
(2023)13 

Injury group 62 yrs (28–79) 8/26 BMI 28.5 
(19.2–40.3) 

OA 26, dysplasia 2, SCFE 1, osteonecrosis 
2, Perthes 1, RA 2 

N/A All primary N/A 

Wu (2023)14 Overall 65.8 yrs; Group 1: 66.8 yrs; 
Group 2: 64.9 yrs 

9/12 BMI 29.7 Degenerative arthritis 19; posttraumatic 2 N/A Primary 14; Revision 7 N/A 

Shetty 
(2019)15 

Cases 62.6 ± 14.4; Controls 64.4 ± 
12.5 

Cases 37/56 Cases BMI 
28.2 ± 6.9 

DM 4%; Spine disease 25%; RA 3%; 
Neuropathy 2% 

N/A Revision 6% of cases Bilateral 
4% 

Kawano 
(2018)16 

Overall 62.1 yrs (18–98); Injury 58.5 
± 8.0 

All 14 F BMI 22.7 ± 
3.0 

OA subluxation 4,752; OA trauma 129; 
DDH 359; ONFH 235 

DDH and dysplasia 
common 

Primary only L:R = 8:6 
(injury) 

Patton 
(2018)17 

62.7 yrs ± 15.3 (41–81) 4/2 N/A All had large anterior acetabular 
osteophytes 

N/A Primary only Left 4; 
Right 2 

Fleischman 
(2018)18 

61.9 yrs (35–89) 10/26 BMI 29.3 
(21.2–44.7) 

OA 29; dysplasia 4; ON 3 Dysplasia 11.1% Primary only N/A 

Regev 
(2015)19 

62.7 yrs (50–72) 4/8 N/A N/A N/A N/A N/A 

Zappe 
(2014)20 

65 yrs ± 10.6 7/27 N/A N/A N/A Primary 28; Revision 6 Left 20; 
Right 14 

Kyriacou 
(2013)21 

61.2 yrs (28–80) 14/42 N/A N/A N/A Primary 46; Revision 5; 
Resurfacing 5 

N/A 

Farrell 
(2005)22 

57 yrs (20–89) 18/29 BMI 26.5 
(14.8–37.4) 

OA 22; DDH 9; RA 4; ON 3; trauma 5 DDH in 9 pts Primary only R 27; L 20 

Butt 
(2005)23 

N/A N/A N/A DM in 1/6 (16.6%) N/A Primary only N/A 

Pekkarinen 
(1999)24 

55 yrs (28–75) 4/23 N/A DDH 9; ankylosis; posttraumatic Yes (DDH, 
ankylosis) 

Primary 21; Revision 6 N/A 

Navarro 
(1995)25 

59.9 yrs (24–81) 3/5 N/A OA 2; dysplasia 1; failed THA 3; failed 
resurfacing 2 

None Primary 3; Revision 5 L 5; R 3 

Nercessian 
(1994)26 

58 yrs (27–81) 12/30 N/A OA 20; inflammatory arthritis 15; 
congenital dislocation 5 

Congenital 
dislocation 5 

Primary 29; Revision 13 Mostly 
ipsilateral 

Edwards 
(1987)27 

Peroneal 57 yrs; Sciatic 60 yrs 26%/74% N/A Prior THA 39%; congenital dislocation 22%; 
DJD 22%; RA 9% 

Congenital 
dislocation 22% 

Primary + revision N/A 

Johanson 
(1983)28 

60 yrs (32–81) 7/27 N/A DJD 13; RA 6; congenital dislocation 6; 
AVN 3; post-trauma 2 

Congenital 
dislocation 6 

Primary 27; Revision 7 N/A 
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Table 3. Surgical Characteristics of THA reported in Included Studies         

Author 
(Year) 

Surgical Approach Type of Implant Acetabular 
Component 

Limb Lengthening Anesthesia Intraoperative 
Nerve 

Monitoring 

Positioning Surgeon 
Experience 

Intraoperative Complications 

Jayaram 
(2024)12 

N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Slaven 
(2023)13 

Direct anterior 65.6%; 
Posterolateral 34.4% 

N/A N/A Mean 8.3 ± 7.0 
mm 

N/A No Supine N/A None 

Wu 
(2023)14 

Lateral 15; Anterolateral 2; 
Posterior 3; PL 1 

N/A N/A N/A N/A No N/A N/A Prominent screw (2), hematoma 
(2), pseudotumor (2) 

Shetty 
(2019)15 

Posterior (all cases) N/A N/A 6.8 mm N/A No N/A Mean 25 yrs 
practice 

N/A 

Kawano 
(2018)16 

Posterolateral (all) Cementless (AMS-
HA shell + PerFix HA 

stem) 

Cementless 
press-fit 

Mean 1.34 cm; 
palsy 1.96 cm 

Spinal No N/A N/A N/A 

Patton 
(2018)17 

Direct anterior N/A N/A N/A N/A No N/A N/A N/A 

Fleischman 
(2018)18 

DA 5,797; AL 1,574; DL 
7,736; PL 2,243 

N/A N/A Lengthening >1 
cm in 3 patients 

Spinal 94% No N/A 18 
fellowship-

trained 
surgeons 

Hematoma in one patient 

Regev 
(2015)19 

Posterolateral (neurolysis) N/A N/A Lengthening 2.36 
cm; shortening 

1.38 cm 

N/A Yes (EMG, 
nerve 

conduction) 

N/A Peripheral 
nerve 

surgeon 

N/A 

Zappe 
(2014)20 

Transgluteal Müller stem + 
uncemented cup 

Uncemented 
cup 

N/A N/A No Supine Senior 
consultant 

N/A 

Kyriacou 
(2013)21 

Posterior, Lateral, AL, 
Modified Hardinge 

N/A N/A 3 cases 
lengthened 15–25 

mm 

N/A No N/A N/A N/A 

Farrell 
(2005)22 

Anterolateral 22; Posterior 
16; Transtrochanteric 9 

Cemented 25; 
Uncemented 13; 

Hybrid 9 

Cemented/
Uncemented/

Hybrid 

Mean 1.7 cm (−0.1 
to 4.4 cm) 

GA 32; 
Spinal 9; 

Epidural 6 

No N/A N/A Hematoma, cement extrusion, 
psoas bleeding, partial nerve 

lacerations 

Butt 
(2005)23 

Posterior N/A N/A None Spinal No N/A N/A None 

Pekkarinen 
(1999)24 

Posterior; Posterior + 
trochanteric transfer; 

Transgluteal 

Cemented 7; 
Uncemented 20 

Cemented/
Uncemented 

Median 1.4 cm 
(−10 to 41 mm); 

>2 cm in 8 

N/A Yes (EMG in 
high-risk 

cases) 

N/A N/A Hematoma (2), nerve compression 
(multiple), socket contact 

Navarro 
(1995)25 

Lateral transtrochanteric 5; 
Posterior 3 

N/A N/A Postop length −2 
to +3 cm 

N/A No N/A N/A Retractor compression, fracture, 
hematoma 

Nercessian 
(1994)26 

TT 25; PL 17 N/A N/A Mean 6 mm (0–20 
mm) 

N/A No Lateral Attendings, 
fellows, 

residents 

Hematoma (2), sciatic nerve 
laceration 

Edwards 
(1987)27 

N/A N/A N/A Peroneal 2.7 cm; 
Sciatic 4.4 cm 

N/A No N/A Experienced 
hip surgeons 

Retractor injury, electrocautery 
burn, fracture 
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Author 
(Year) 

Surgical Approach Type of Implant Acetabular 
Component 

Limb Lengthening Anesthesia Intraoperative 
Nerve 

Monitoring 

Positioning Surgeon 
Experience 

Intraoperative Complications 

Johanson 
(1983)28 

Trochanteric osteotomy 
(1969–75); Posterior or TO 

(1976–81) 

N/A N/A >2 cm in 5 patients GA 21; 
Spinal 13 

No Lateral N/A Hematoma, dislocation, nerve 
transection, cement issues 
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pain. Notably, the severity of these injuries commonly as
sessed with MRC grading, Sunderland classification, or 
EMG/NCS. The diagnostic confirmation frequently relied on 
MRI and electrodiagnostic studies, especially for the com
plex or progressive neuropathies. The intraoperative con
tributors of these injuries such as hematoma (Butt 200523), 
excessive limb lengthening (Johanson 198328), and direct 
mechanical trauma (Navarro 199525) were repeatedly ob
served (Table 4 ). In term of the management strategies, 
they were managed mainly by conservative approach, with 
focused on observation, physiotherapy, and orthotic sup
port as seen in Slaven (2023)13 and Patton (2018),17 while 
surgery (e.g., hematoma evacuation, neurolysis, or com
ponent revision) was reserved for structural compression, 
progressive deficits, or absent recovery, as reported by Wu 
(2023)14 and Farrell (2005)22 (Table S2) . 
Table 5  shows that recovery after nerve injury following 

THA is highly variable and it ranged from excellent out
comes with the full return of function to the substantial 
long-term deficits. Notably, higher recovery rates were re
ported in cohorts with the isolated femoral or mild peroneal 
palsies, such as Slaven (2023),13 where 58–60% achieved 
full recovery within 5–8 months, and in Kawano (2018),16 

where 71% recovered within 1–36 months. In contrast, the 
studies dominated by severe sciatic traction injuries which 
included Farrell (2005)22 and Johanson (1983)28 showed 
much poorer outcomes, with 33–79% of patients experi
enced persistent long-term deficits. The sensory symptoms 
were more resistant to recovery than the motor deficits; 
Fleischman (2018)18 reported sensory persistence in over 
80% of cases despite 75% motor improvement. The early 
intervention clearly improved prognosis as a study by Butt 
(2005)23 showed complete recovery in all patients undergo
ing early hematoma evacuation, while delayed or the con
servative approaches often resulted in the chronic disabil
ity. Orthotic use was common in peroneal palsies (e.g., 
Slaven 202313; Farrell 200522). Across studies, no mortality 
was attributed to nerve injury, but long-term functional 
impairment remained a significant concern, particularly in 
sciatic nerve injuries. 

META-ANALYSIS TO SYNTHESIZE QUANTITATIVE 
EVIDENCE 

The pooled estimates show clear patterns in the burden and 
outcomes of the nerve injury after THA. The overall in
cidence of nerve injury was 0.36% (95% CI 0.35–0.637%), 
with extremely high heterogeneity (Figure 4). The complete 
recovery occurred in 48.6% of patients (95% CI 
33.9–63.3%), while the residual deficits were slightly more 
common at 50.5% (95% CI 36.0–65.0%) (Figures 5 and 6). 
The reoperation for nerve injury showed that there is a 
pooled rate of 33.1% (95% CI 4.2–62.0%), reflecting wide 
variation between studies (Figure 7). The return to baseline 
function of injured nerve was achieved in 46.1% of cases 
(95% CI 28.2–63.9%), which indicated that many patients 
improve but do not fully regain pre-injury function (Figure 
8). Orthotic use was required in 27.9% of patients (95% CI 
18.0–37.8%), most commonly due to persistent foot drop 
or dorsiflexion weakness (Figure 9). Lastly, the permanent 

neurologic deficits were present in 39.8% of injuries (95% 
CI 25.1–54.4%), which highlighted the significant long-
term impact of these complications (Figure 10). 
Furthermore, Table S3 shows the pooled predictors of 

the nerve injury after THA. Only the presence of the co
morbidities emerged as a statistically significant predictor, 
with higher comorbidity burden associated with the in
creased risk of nerve injury after THA (estimate 0.75, 95% 
CI −1.38 to −0.12, p = 0.019) which indicted the meaningful 
contribution to postoperative nerve vulnerability. The pre
operative deformity showed a borderline association (esti
mate −0.57, p = 0.077), which suggested that anatomical 
abnormalities may increase risk, though evidence remains 
uncertain. The lateral positioning also trended toward in
creased risk (estimate 0.54, p = 0.097), which showed the 
possible mechanical or traction-related effect. Other vari
ables which included surgical approach (anterior, posterior, 
mixed), intraoperative monitoring, supine positioning, sur
geon experience, and intraoperative complications did not 
reach significance. 
Figure 10  shows that funnel plot used to assess the pub

lication bias in studies reporting nerve injury following 
THA. The plot demonstrates noticeable asymmetry, with 
the several studies clustering on the left side of the mean 
proportion and fewer appeared on the right, especially 
among those with the smaller standard errors. This pattern 
suggests a potential bias toward the publishment of the 
studies that report higher rates of permanent deficits. The 
spread of points outside the triangular pseudo-confidence 
region also reflects substantial heterogeneity across in
cluded studies, which is consistent with the high I² values 
observed in the meta-analysis. Although funnel plot asym
metry can arise from true clinical variability, the degree of 
imbalance seen here indicates that publication bias which 
likely favored the studies with more pronounced or clini
cally concerning outcomes cannot be ruled out. 

DISCUSSION 

Total hip arthroplasty (THA) is a widely performed and 
highly effective procedure that restores mobility and re
duces the pain for patients with degenerative joint dis
ease.29 Although it is considered as a safe procedure, nerve 
injury remains a meaningful postoperative concern that 
can delay recovery and impair the long-term function.30 

These injuries are more likely in individuals with the com
plex hip anatomy or the history of previous surgery and 
most often involve the sciatic or the femoral nerves. The 
mechanisms of these injuries included traction, compres
sion, or direct surgical trauma. Because the reported risks 
vary widely across studies, there is a need for high-quality 
synthesized evidence in order to clarify true incidence and 
guide prevention. This review aims to examine the burden, 
risk factors, clinical characteristics, management, and out
comes of nerve injuries after total hip arthroplasty (THA). 
Across 17 studies, our findings highlight that nerve in

jury is an uncommon but clinically meaningful complica
tion, with wide variation in reported incidence, mecha
nisms, and long-term outcomes. The pooled incidence was 

Nerve Injuries After Total Hip Arthroplasty: A Systematic Review and Meta-Analysis

Orthopedic Reviews 9



Table 4. Characteristics of the Nerve Injury mentioned in included studies          

Author 
(Year) 

Type of Nerve Involved Laterality Timing of Onset Clinical Presentation Diagnostic 
Methods 

Severity 
Classification 

Associated Intraoperative 
Findings 

Jayaram 
(2024)12 

Sciatic, femoral, cutaneous 
sensory branches, peroneal 

N/A Within 90 days N/A ICD-9/ICD-10 
coding 

N/A N/A 

Slaven 
(2023)13 

Femoral palsy; Peroneal/Sciatic 
palsy 

N/A N/A Quadriceps weakness; foot 
drop; MRC 0–5 

MRC grading Femoral: MRC 2–5; 
Peroneal/Sciatic: 

MRC 0–5 

N/A 

Wu 
(2023)14 

Proximal sciatic neuropathy 
(peroneal > tibial) 

N/A Group 1: delayed (2 
days–1 year); Group 2: 

immediate 

Foot drop; MRC 0–2 MRI + EMG/
NCS 

MRC grade 0–2 Prominent screw (2), hematoma 
(2), pseudotumor (2) 

Shetty 
(2019)15 

Sciatic or femoral motor palsy N/A N/A Motor weakness MRC ≤4/5 Clinical 
neurological 

exam 

MRC grading Radiographic differences in CE 
angle and cup abduction 

Kawano 
(2018)16 

Peroneal nerve (all cases) L 8 / R 6 N/A MMT <2, sensory deficits Clinical exam Complete MMT 0; 
Incomplete MMT 

1–2 

Sciatic nerve compression; 
excessive limb elongation 

Patton 
(2018)17 

Femoral nerve palsy L 4 / R 2 Immediate Loss of quadriceps function; 
thigh numbness 

Clinical exam; 
EMG 

N/A Large anterior acetabular 
osteophytes 

Fleischman 
(2018)18 

Femoral nerve N/A Mostly immediate MRC 0–1 in 86%; sensory 
symptoms in 94% 

EMG/NCS 
(69%) 

Complete (0–1) vs 
Incomplete (≥2) 

Hematoma suspected in 1 case 

Regev 
(2015)19 

Sciatic nerve (peroneal and tibial 
branches) 

N/A Symptom duration 
before neurolysis: mean 

28 months 

Persistent sciatic palsy Exam, 
radiographs, 
ultrasound, 

EMG 

LSUHSC 
classification 

Scar entrapment/adhesions 

Zappe 
(2014)20 

Femoral (20), Sciatic (9), Superior 
gluteal (5) 

L 20 / R 
14 

Immediate post-op Motor weakness; hip 
abductor weakness 

Neuro exam + 
EMG 

Severe M0–M2; Light 
M3–M4 

N/A 

Kyriacou 
(2013)21 

Sciatic nerve palsy N/A Avg 8.75 months to 
neurolysis 

Neuropathic pain; motor 
deficits 

EMG, MRI/US N/A Tethering, traction, cement injury, 
sharp injury, sutured nerve 

Farrell 
(2005)22 

Peroneal 30; Sciatic 14; Femoral 
3 

R 27 / L 
20 

Immediate (55%) or 
within 2–74 days 

Complete vs incomplete 
motor palsy; sensory deficits 

in 87% 

Exam; EMG (24 
pts) 

Complete vs 
Incomplete 

Hematoma (8), lengthening (8), 
traction (7), laceration (2) 

Butt 
(2005)23 

Sciatic nerve palsy Ipsilateral 24–48 hours Severe buttock pain, 
swelling, drop foot 

Clinical exam 5 complete, 1 
incomplete 

Large hematoma (800–1000 mL) 

Pekkarinen 
(1999)24 

Sciatic/peroneal division 
predominant 

N/A 0–3 days Motor deficits; sensory 
changes 

ENMG + MRC 
testing 

Neurapraxia 6; 
Axonotmesis 20; 

Neurotmesis 1 

Hematoma (2), socket contact (3), 
cup edge abrasion (1), 

compression (1) 

Navarro 
(1995)25 

Peroneal (5), Tibial (1), Femoral 
(1) 

L 5 / R 3 Immediate or 1–10 days Motor + sensory deficits Clinical exam; 
Sunderland 

scale 

Sunderland Grades 
1–3 

Retractor compression, fracture, 
hematoma, excessive traction 

Nercessian 
(1994)26 

Multiple: peroneal, sciatic, 
femoral, obturator, LFCN; some 

UE nerves 

Mostly 
ipsilateral 

Immediate (27), 1–3 days 
(14), later (1) 

Nerve palsies by 
distribution 

Clinical exam; 
EMG/NCS 

Complete vs partial/
no improvement 

Hematoma, sciatic laceration, 
contralateral compression 
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Author 
(Year) 

Type of Nerve Involved Laterality Timing of Onset Clinical Presentation Diagnostic 
Methods 

Severity 
Classification 

Associated Intraoperative 
Findings 

Edwards 
(1987)27 

Peroneal (12); Sciatic (11) Bilateral 
in 2 cases 

Immediate Foot drop; flail ankle; severe 
pain 

EMG/NCS Modified Sunderland 
grades 1–5 

Direct trauma (burn, retractor, 
fracture), annular constriction 

Johanson 
(1983)28 

Sciatic (peroneal division 
predominant); femoral 

(subclinical) 

N/A Immediate to day 15 Motor + sensory deficits; 
causalgic pain in 28% 

EMG/NCS N/A Lengthening >2 cm, hematoma, 
dislocation, partial transection 
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Table 5. Summary of Recovery and Long-Term Outcomes After Nerve Injury Following THA            

Author 
(Year) 

Recovery Status Time to 
Recovery 

Residual Deficit Pain Status EMG 
Improvement 

Reoperations Return to 
Baseline 

Orthotic 
Use 

Mortality Long-Term 
Deficit 

Jayaram 
(2024)12 

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Slaven 
(2023)13 

FNP 60%, PNP 58% 
full recovery 

FNP ~5 mo; 
PNP ~8 mo 

Common 
(incomplete in FNP 

6/15; PNP 8/19) 

N/A N/A None Most 
regained 

strong 
function 

AFO in 5 
PNP 

None Some 
incomplete 

recovery 

Wu 
(2023)14 

Majority improved 3–24 mo 
(depending on 

cause) 

Occasional mild 
deficits 

N/A Yes Frequent 
(20/21 cases) 

Variable N/A None Some 
persistent 

deficits 

Shetty 
(2019)15 

N/A N/A N/A N/A N/A N/A N/A N/A None N/A 

Kawano 
(2018)16 

71% recovered 1–36 mo 4/14 persistent N/A N/A 2 surgeries 71% 
returned 

N/A None 29% 
persistent 

Patton 
(2018)17 

All recovered motor 
strength 

6 wk–13 mo Sensory deficits in 2 
pts 

Minimal 
neuropathic 

pain 

Yes in 2 pts None Most near 
baseline 

N/A None Mild 
sensory 
deficits 
persist 

Fleischman 
(2018)18 

75% motor recovery Avg 33 mo Sensory deficits 
>80% 

Neuropathic 
pain in some 

Partial EMG 
recovery 

None Many 
required 
assistive 
devices 

40% used 
cane/

walker 

None Sensory 
deficits 

common 

Regev 
(2015)19 

All improved motor 
scores 

Up to 24 mo Sensory deficits 
common 

N/A Strong CMAP 
gains 

None Partial-to-full 
recovery 

N/A None Sensory 
deficits 
persist 

Zappe 
(2014)20 

59% full recovery Median 21 mo 14/34 not fully 
recovered 

N/A Neurapraxia 
(all) 

None 59% baseline N/A None ~40% 
persistent 

Kyriacou 
(2013)21 

Pain improved ~3.6 mo Some had no 
improvement 

Mixed VAS 
improvement 

N/A Neurolysis 
cases 

Variable N/A None Up to 35% 
long-term 

palsy 

Farrell 
(2005)22 

Complete palsy: 36% 
full; Incomplete: 39% 

full 

4 days–6.5 yrs 32.6% no recovery Chronic pain 
in some 

EMG: mixed 7 cases 37% baseline AFO in 15 
pts 

None 33% 
persistent 

Butt 
(2005)23 

Early evac: full 
recovery; Expectant: 

poor 

Hours–weeks 
vs years 

Significant deficits in 
expectant group 

N/A N/A 3 early 
operations 

Full in early 
group 

AFO in 
incomplete 

None 3/6 
persistent 

Pekkarinen 
(1999)24 

8 full; 7 fair; 12 
persistent 

N/A 12 with major 
disability 

Some 
sensory 

disturbance 

ENMG 
consistent 

7 cases 8 recovered 7 required 
orthosis 

None 44% 
persistent 

Navarro 
(1995)25 

1 full; 7 mild deficits Up to 57 mo Mild deficits in 7/8 N/A N/A None 1 returned 3 used 
orthosis 

None Persistent 
mild deficits 
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Author 
(Year) 

Recovery Status Time to 
Recovery 

Residual Deficit Pain Status EMG 
Improvement 

Reoperations Return to 
Baseline 

Orthotic 
Use 

Mortality Long-Term 
Deficit 

Nercessian 
(1994)26 

28 complete; 14 
partial/no recovery 

Weeks–months 33% permanent N/A N/A Hematoma 
evac/repairs 

28 returned Orthotics 
for 

persistent 

None 33% 
persistent 

Edwards 
(1987)27 

Peroneal: generally 
good; Sciatic: poorer 

N/A Persistent in sciatic 
stretch 

Neuropathic 
pain 

Some EMG 
improvement 

Multiple Mixed 
outcomes 

Orthotics 
often 

needed 

None Long-term 
deficits esp. 

sciatic 

Johanson 
(1983)28 

79% incomplete 
recovery 

2 wks–3 yrs 79% persistent 
dysfunction 

Causalgic 
pain 28% 

EMG: persistent 
denervation in 

many 

Some 
procedures 

Limited N/A None 79% 
persistent 

deficits 
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Figure 4. Rate of Nerve Injuries in THA       

Figure 5. Rate of complete recovery form Nerve Injuries in THA          

0.36% (95% CI 0.35–0.37%), which aligned with previous 
literature which reported that the rates of nerve injury after 
THA ranged between 0.1% and 3%, depending on sample 
size, diagnostic rigor, and surgical approach (Brown et al. 
2008).31 Another study by Knebel et al. (2025) which con
sistently demonstrated low incidence rate (0.7%) but im
portant risk levels, particularly in patients with complex 
anatomy or high comorbidity burden.32 

There is a key pattern which revealed in the included 
studies is the predominance of injuries affecting the sciatic 
and peroneal nerves, which is followed by femoral neu
ropathies. These findings aligned with earlier work by Park 
et al. (2013) who identified the peroneal division of the 
sciatic nerve as particularly vulnerable because of its fixed 
anatomic position and susceptibility to traction during hip 
dislocation or limb lengthening.33 Our review confirms this 
pattern, with the peroneal division being the most fre
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Figure 6. Proportion of residual deficit after Nerve Injuries in THA          

Figure 7. Reoperation rate for the nerve Injuries in THA         

quently reported site of injury in several series (Kawano 
2018, Farrell 2005, Pekkarinen 1999).16,22,24 These injuries 
often manifested immediately postoperatively, which is 
also reported in older orthopedic literature which showed 
that traction- and retractor-related palsies typically present 
upon awakening from anesthesia.34 Moreover, the delayed-
onset neuropathies is largely caused by structural issues 
such as prominent screws, hematomas, or pseudotumors 
and they are also well-documented in prior study by Balaji 

et al. (2019) which emphasized the importance of postoper
ative imaging when deficits evolve over days to weeks.35 

There are several surgical factors who played a signifi
cant role across the evaluated studies. Posterior or the pos
terolateral approaches were the most commonly reported, 
which reflects historical practice patterns. Although some 
earlier literature suggested higher sciatic nerve risk with 
posterior approaches,36 but more recent work has shown 
mixed results, which indicated that surgeon technique and 
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Figure 8. Proportion of nerve Injuries return to baseline        

Figure 9. Rate of orthotic use in TKA nerve Injuries         

patient anatomy may be more influential than approach 
alone.37 Limb lengthening also emerged as a recurring con
tributor to injury. Our findings show lengthening values 
ranging from 6 to more than 20 mm in several cohorts, 
which aligned with earlier studies that demonstrated a lin
ear relationship between traction forces and nerve conduc
tion impairment. Higuchi et al. (2015) documented greater-
than-2-cm lengthening as a major predictor of persistent 

deficits, and this association persists in more modern se
ries.38 

Furthermore, the analysis of predictors revealed that co
morbidity burden was the only statistically significant fac
tor associated with increased risk of nerve injury. This find
ing is supported by existing evidence linking systemic 
illness such as diabetes, vascular disease, and inflammatory 
disorders to nerve vulnerability. Previous research by Son
awane et al. (2023) has indicated that preexisting neuro
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Figure 10. Proportion of permanent deficit out of total nerve Injuries after THA            

Figure 11. Assessment of publication bias with funnel plot        

pathic changes, microvascular compromise, and metabolic 
stress can reduce the threshold for intraoperative nerve 
damage.39 Although preoperative deformity also trended 
toward significance, its effect did not reach statistical 
threshold. However, the previous orthopedic literature con
sistently shows that dysplasia, posttraumatic deformities, 
and ankylosis increase the technical complexity of THA and 
therefore raise the risk of nerve injury.40 Our borderline re

sults likely reflect heterogeneity in how deformities were 
defined and reported. 
The management patterns were also consistent across 

studies, with most nerve injuries initially treated conser
vatively through observation, physiotherapy, and orthotic 
support. This aligned with established clinical practice 
guidelines recommending non-operative management for 
neuropraxias or mild axonotmesis. The surgery was re
served for structural or progressive deficits, such as 
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hematoma evacuation, neurolysis, or revision surgery to 
address excessive limb lengthening or hardware-related 
compression. The strong outcomes seen in early hematoma 
evacuation cases support earlier recommendations from 
the peripheral nerve literature emphasizing rapid decom
pression for expanding hematomas.41 Neurolysis in chronic 
compression cases showed variable benefit, a finding which 
is consistent with previous microsurgical study by Grisdela 
et al. (2023) which reported partial improvement in most 
patients but limited sensory recovery due to long-standing 
axonal damage.42 

Recovery outcomes varied widely among the included 
studies. Our pooled data showed that complete recovery 
occurred in 48.6% of patients, while residual deficits were 
present in 50.5%, and nearly 40% had permanent deficits. 
These findings aligned with historical orthopedic reports 
which noted that between one-third and one-half of pa
tients with sciatic nerve palsies after THA have some de
gree of long-term functional loss. Similarly, a study by 
Zappe et al. (2014) shows that 50 % of the patients showed 
a complete recovery after 2 years.43 The motor recovery 
was generally more favorable than sensory recovery, which 
aligns with neurophysiological principles and prior studies 
showing that large motor fibers have better regenerative 
potential compared to smaller sensory fibers (Ali et al. 
2019).44 The high rates of persistent sensory symptoms ob
served in Fleischman (2018), where over 80% retained some 
deficit, further reinforce this concept.18 

Return to baseline function was achieved in 46% of 
cases, and orthotic use was required in nearly 28%, par
ticularly for peroneal palsies causing persistent foot drop. 
These findings are consistent with longstanding observa
tions that functional recovery lags behind pure muscle 
strength recovery, especially when gait abnormalities or 
proprioceptive loss persist (Buckthorpe et al. 2023).45 En
couragingly, none of the study reported mortality attribut
able to nerve injury, though the long-term functional bur
den remained significant. 

IMPLICATIONS 

There are several important clinical implications of our 
findings. Surgeons should recognize that nerve injury re
mains a substantial source of the functional decline after 
THA, especially in patients with the prior history of defor
mity, multiple comorbidities, or the complex anatomy. The 
careful preoperative planning, meticulous handling of the 
soft-tissue, and heightened awareness of limb lengthening 
are essential in order to reduce risk. The early identification 

of the neurological deficits can guide timely intervention, 
particularly in cases which required the hematoma evacua
tion or neurolysis. There is a need of clear patient counsel
ing about expected recovery timelines and potential for the 
persistent deficits which will improve shared decision-mak
ing and postoperative expectations. 

CONCLUSION 

Our study shows that nerve injury after THA is very rare, 
but it remains a clinically important complication with the 
substantial functional consequences. Most of these injuries 
involved the sciatic, peroneal, and femoral nerves, with re
covery patterns ranged from full resolution to persistent 
long-term deficits. The predictors of these injuries during 
THA included higher comorbidity burden and complex 
anatomy, while early recognition and timely intervention 
improve outcomes after injuries. These findings highlight 
the need for vigilant surgical technique, careful patient se
lection, and clear counseling to reduce risk and optimize re
covery in THA patients. 
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