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Common Peroneal Nerve Palsy Following Total Hip
Arthroplasty: Prognostic Factors for Recovery
Jai Hyung Park, MD, PhD, Bryan Hozack, BA, Peter Kim, BS, Robert Norton, MD, Steven Mandel, MD,
Camilo Restrepo, MD, and Javad Parvizi, MD, FRCS
Investigation performed at Thomas Jefferson University Hospital, Philadelphia, Pennsylvania

Background: Common peroneal nerve palsy, although rare, is a serious complication of total hip arthroplasty. Although
several publications have dealt with the risk factors for peroneal nerve palsy, there is little literature regarding the time it
takes for the nerve to recover and the factors that influence its recovery. The purpose of this study was to elucidate the
clinical course of this injury and identify prognostic factors for recovery.
Methods: From January 2000 to December 2007, 7969 primary and 1601 revision total hip arthroplasties were performed at our institution. Common peroneal nerve palsy developed following thirty-one (0.32%) of these procedures. Thirty
of these patients were evaluated by a neurologist at the time of diagnosis and at regular intervals thereafter. Univariate
and multivariate regression analyses were performed to identify risk factors and prognostic factors for recovery.
Results: On average, patients who developed common peroneal nerve palsy were significantly younger (fifty-six years)
than those who did not develop palsy (sixty-three years, p < 0.05). Higher body mass index (BMI) was a negative prognostic
factor for recovery from palsy (p < 0.05). The palsy was incomplete in twenty-five of the thirty patients, and fourteen of
these recovered fully at a mean of 10.3 months (range, 1.0 to 50.0 months). Three of the five patients with complete nerve
palsy recovered fully at a mean of 14.5 months (range, 8.0 to 21.0 months).
Conclusions: Only one-half of the patients in the study who developed common peroneal nerve palsy following total hip
arthroplasty recovered fully. The mean time to recovery was approximately one year for partial peroneal palsy and one and
one-half years for complete palsy. Obesity adversely influenced the nerve recovery.
Level of Evidence: Prognostic Level II. See Instructions for Authors for a complete description of levels of evidence.

N

eurological injury resulting in nerve palsy is a rare but
devastating complication of total hip arthroplasty. Like
other nerve injuries, common peroneal nerve palsy
following total hip arthroplasty can cause permanent functional impairment and disability1,2. Because of its anatomical
location, the common peroneal division of the sciatic nerve
is the nerve that is injured most frequently, with a reported
prevalence ranging from 0.3% to 2.1%, during total hip arthroplasty3-9.
Possible causes of injury resulting in common peroneal
nerve palsy following total hip arthroplasty are laceration, ischemia, compression, traction, denaturation due to heat, and a
combination of these mechanisms. In approximately one-half

of patients, the actual etiology of the palsy is unknown2,10. An
underlying diagnosis of developmental dysplasia of the hip,
revision surgery, female sex, excessive leg lengthening, posttraumatic arthritis, and cementless femoral fixation have been
identified as risk factors in previous studies2-5,8,9. However, there
is little published information to help determine the course of
recovery of the nerve and the factors that influence its recovery.
In the present study, we retrospectively examined our institution’s experience with patients who developed common peroneal nerve palsy following total hip arthroplasty during an
eight-year period. The goal of this study was to elucidate more
fully the clinical course of this injury and identify risk factors
and prognostic factors for recovery.

Disclosure: None of the authors received payments or services, either directly or indirectly (i.e., via his or her institution), from a third party in support of
any aspect of this work. One or more of the authors, or his or her institution, has had a financial relationship, in the thirty-six months prior to submission of
this work, with an entity in the biomedical arena that could be perceived to influence or have the potential to influence what is written in this work. No
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is written in this work. The complete Disclosures of Potential Conflicts of Interest submitted by authors are always provided with the online version of the
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TABLE I Association of Potential Risk Factors with Palsy
Variable
Age (yr)

CPNP Group (N = 30)*

Control Group (N = 90)*

P Value

56.0 ± 16.9

63.4 ± 14.0

0.0282

(kg/m2)

28.9 ± 7.0

29.4 ± 6.4

0.7794

Estimated blood
loss (mL)

339.6 ± 212.5

314.8 ± 166.7

0.5342

BMI

Leg lengthening (mm)

3.2 ± 7.9

2.2 ± 5.1

0.3594

Operative time (min)

91.0 ± 47.5

77.2 ± 34.8

0.1074

*The values are given as the mean and the standard deviation. CPNP = common peroneal nerve palsy.

Materials and Methods

F

rom January 2000 to December 2007, 7969 consecutive primary and 1601
revisions total hip arthroplasties were performed at our institution. After
institutional review board approval, we retrospectively reviewed the total hip
arthroplasty joint registry at our institution and identified common peroneal
nerve palsy in thirty-one patients (0.32%). One of these patients was excluded
because she had prior hemiplegia due to a stroke on the same side as the total
hip arthroplasty. The medical records of the remaining thirty patients were
reviewed in detail to extract relevant information.

Statistical Analysis

Demographics
Eighteen of the patients (60%) were female and twelve (40%) were male. The
mean age at the time of surgery was fifty-six years (range, sixteen to eighty-three
years). The mean body mass index (BMI) was 28.9 kg/m2 (range, 19.2 to 47.5
kg/m2). The palsy occurred following primary total hip arthroplasty in twentysix patients and revision total hip arthroplasty in four patients. The preoperative diagnoses included osteoarthritis in twenty patients (66%), osteonecrosis
of the femoral head in two (7%), juvenile rheumatoid arthritis in one (3%),
arthritis secondary to developmental dysplasia of the hip in one (3%), posttraumatic arthritis in two (7%), and revision surgery in four (13%).
All patients had had normal motor nerve function (grade 5 of 5) and
sensory nerve function preoperatively. Spinal anesthesia was used in twentyeight patients (93%) and general anesthesia was used in two (7%). A modified
direct lateral (Hardinge) approach was used in all patients. All patients received
uncemented acetabular and femoral components. The mean operative time was
ninety-one minutes (range, forty-five to 200 minutes). The mean estimated
blood loss was 340 mL (range, 100 to 900 mL).
Injuries were stratified as complete or incomplete on the basis of an
evaluation by the neurologist. Complete neurological injury was defined as
grade 0 of 5 muscle strength (no motor function); patients with incomplete
injury demonstrated grade 1 of 5 muscle strength or better (some motor
4,11
function) . Sixteen (53%) of the thirty injuries resulting in common peroneal
nerve palsy occurred on the left side and fourteen (47%) on the right.

Follow-up
Patients were followed for a minimum of two years unless full recovery of the
nerve occurred earlier. The mean duration of follow-up was 44.3 months

TABLE II Effect of BMI on Recovery
No.

BMI* (kg/m2)

Full

17

24.9 ± 5.11

Partial

13

33.0 ± 6.57

Recovery

(range, 3.7 to 114.4 months). During the follow-up visits, each patient was
examined by his or her surgeon and the extent of neurological recovery,
functional status, and use of medications for neurological symptoms were
evaluated. Limb-length discrepancy was also assessed during the preoperative
and postoperative visits by means of physical examinations and radiographs.
The decision to perform magnetic resonance imaging (MRI), computed tomography (CT) scanning, or electromyography (EMG) was based on the
clinical judgment of the attending surgeon or consulting neurologist.

*The values are given as the mean and the standard deviation.

Multivariate logistic regression analysis (with use of 95% confidence intervals
[CIs]) was performed to assess sex, age, race, BMI, and underlying diagnosis as
possible risk factors for the development of common peroneal nerve palsy.
Patients with palsy were matched in a 1:3 ratio with control patients without
palsy on the basis of the year of surgery, type of surgery, mode of implant
fixation (which was uncemented in all patients in the cohort with palsy), and
surgeon. The two cohorts were then compared to identify potential risk factors.
In order to identify prognostic factors for recovery, univariate and multivariate logistic regression analyses were performed to assess sex, age, BMI,
possible etiology, motor nerve involvement, time of onset, and extent of initial
injury. Patients with full recovery were matched with patients with partial
recovery.
A p value of <0.05 was considered significant in all analyses.

Source of Funding
No external funding was received for this investigation.

Results
our (13%; 95% CI, 1% to 25%) of the thirty patients with
common peroneal nerve palsy also had tibial nerve involvement, with weakness in plantar flexion. Twelve patients (40%;
95% CI, 22% to 58%) were diagnosed on the day of surgery;
nine (30%; 95% CI, 14% to 46%), on postoperative day 1; six
(20%; 95% CI, 6% to 34%), on day 2; two (7%; 95% CI, 0% to
16%), on day 3; and one (3%; 95% CI, 0% to 10%), on day 7.
Motor and sensory function were both affected in twenty-four
patients (80%; 95% CI, 66% to 94%), motor function alone
was affected in four (13%; 95% CI, 1% to 25%), and sensory
function alone was affected in two (7%; 95% CI, 0% to 16%).
The palsy was considered to be incomplete in twenty-five patients (83%; 95% CI, 71% to 97%) and complete in the remaining five (17%; 95% CI, 3% to 30%). Fourteen (56%; 95%
CI, 37% to 75%) of the twenty-five patients with incomplete
nerve palsy recovered fully at a mean of 10.3 months (range, 1.0
to 50.0 months), and three (95% CI, 17% to 100%) of the five
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patients with complete nerve palsy recovered fully at a mean of
14.5 months (range, 8.0 to 21.0 months). The suspected etiology of the palsy was determined on the basis of a complete
evaluation by a neurologist as well as cross-sectional imaging
(CT or MRI) in fourteen patients and EMG in eight. The etiology involved compression in nine patients (30%; 95% CI,
14% to 46%), with the cause of the compression being a hematoma in six patients (95% CI, 6% to 34%), an acetabular
screw in one (95% CI, 0% to 10%), a preexisting lipoma in one
(95% CI, 0% to 10%), and direct compression at the level of the
fibular head due to positioning in one (95% CI, 0% to 10%).
The etiology involved traction in seven patients (23%; 95% CI,
8% to 38%), with the traction resulting from retractor placement in four patients (13%; 95% CI, 1% to 25%), from limblengthening in two (7%; 95% CI, 0% to 16%), and from
dislocation in one (3%; 95% CI, 0% to 10%). The etiology was
unknown in the remaining fourteen patients (47%; 95% CI,
29% to 65%). The mean change in limb length in the palsy
cohort was an increase of 3.2 mm (range, 0 to 25 mm). The two
patients (7%; 95% CI, 0% to 16%) in whom this was considered to represent limb lengthening had 6 mm and 25 mm of
lengthening. Exploration was carried out in three patients; two
of these patients underwent evacuation of a hematoma and the
third underwent a revision procedure to remove an acetabular
screw. The latter patient had almost complete motor nerve palsy
following her initial surgery, and her CT scan demonstrated
possible sciatic nerve compression by the acetabular screw.
After screw removal, the motor and sensory function in this
patient returned.
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There was a trend, although not significant, toward increased operative time in the patients with palsy (ninety-one
minutes) compared with matched controls without palsy
(seventy-seven minutes, p = 0.11). The mean blood loss in the
patients with palsy was 340 mL, which was not significantly
different from that in patients who did not develop palsy following total hip arthroplasty (315 mL, p = 0.53). The limb
lengthening in the patients with palsy was not significantly
different from that in the matched controls without postoperative palsy (mean, 2.2 mm; range, 0 to 30 mm; p = 0.4).
A significant difference was seen only in the mean age; on
average, the patients with palsy were younger (fifty-six years)
than those without palsy (sixty-three years, p < 0.05) (Table I).
Three (95% CI, 17% to 100%) of the five patients whose
initial injury was complete and fourteen (56%; 95% CI, 37% to
75%) of the twenty-five patients with an incomplete injury had
full recovery. One (95% CI, 0% to 100%) of the two patients in
whom a motor nerve was not involved and sixteen (57%; 95%
CI, 39% to 75%) of the twenty-eight patients with motor nerve
involvement had full recovery. The univariate and multivariate
logistic regression analyses showed that BMI influenced recovery. Patients with full recovery had a significantly lower
mean BMI of 24.9 kg/m2 (range, 19.2 to 36.4 kg/m2) compared
with 33.0 kg/m2 (range, 24.6 to 47.5 kg/m2) in the patients
without full nerve recovery (p = 0.0054) (Table II).
The crude risk of common peroneal nerve palsy among
all patients undergoing primary or revision total hip arthroplasty was stratified by BMI in increments of 5 kg/m2 (Fig. 1).
The risk of palsy was 0.24% (95% CI, 0% to 0.7%) for the BMI

Fig. 1

Risk of common peroneal nerve palsy according to BMI. The error bars indicate the 95% CI.
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range of 15 to 20 kg/m2, 0.50% (95% CI, 0.2% to 0.8%) for >20
to 25 kg/m2, 0.2% (95% CI, 0.02% to 0.3%) for >25 to 30 kg/m2,
0.41% (95% CI, 0.01% to 0.7%) for >30 to 35 kg/m2, 0.38%
(95% CI, 0% to 0.8%) for >35 to 40 kg/m2, 0.33% (95% CI,
0% to 1%) for >40 to 45 kg/m2, and 1.05% (95% CI, 0% to 3%)
for >45 to 50 kg/m2. No single BMI range in this study was
associated with a significantly elevated risk of palsy.
Five of the patients were prescribed gabapentin for the
treatment of the neuropathic symptoms. The drug provided
some improvement in symptoms for one patient and was not
effective for the others. None of the patients required long-term
pain medication. At the time of the latest follow-up, twenty-three
patients were able to walk without difficulty, five were able to
walk with the use of an ankle-foot orthosis, and two required
the use of a walking aid.
Discussion
ommon peroneal nerve palsy following total hip arthroplasty is a rare complication that has a poorly understood
clinical course. The prevalence of this injury in the present study
was 0.32% (95% CI, 0.2% to 0.4%), which is consistent with
previously reported prevalences of 0.3% to 2.1%2-9. The variability in the prevalence of nerve palsy among studies can likely
be attributed to variability in the patient populations, indications for surgery, and rigor in diagnosis. Even though the reported prevalence of common peroneal nerve palsy is relatively
low, a substantial number of patients with subclinical palsy
(palsy that is asymptomatic or not reported to their doctor) go
unrecognized. Weale et al. demonstrated that clinical diagnosis
alone underestimates the presence of nerve injury, whereas
EMG studies have suggested that the prevalence of subclinical
common peroneal nerve injury following total hip arthroplasty
may be >70%11,12. Our data revealed a prevalence of clinically
relevant common peroneal nerve palsy similar to that in previous reports, but we recognize that many additional patients
may have had a subtle nerve injury that were not diagnosed.
Sunderland reported that the sciatic nerve exited the
pelvis as two distinct nerves in approximately 30% of the cadavers that were studied13. In such cases, the tibial division
generally enters the gluteal region distal to the piriformis muscle, whereas the peroneal division may enter proximal to or
through the piriformis. Also, the peroneal nerve is the more
lateral portion, is more superficial, and is relatively fixated at
the sciatic notch. When palsy occurs, the peroneal portion of
the common peroneal nerve is more likely to be affected for
several reasons. The peroneal nerve, with a few large funiculi,
has only sparse connective tissue, thus restricting the ability of
the nerve to elongate. In contrast, the tibial nerve, with relatively smaller funiculi, has more connective tissue that allows it
to sustain a much greater elongation without permanent neural
damage14-16. Most of the cases of common peroneal nerve palsy
reported in the literature appear to be related to causes such as
traction from leg lengthening, compression from a hematoma,
retractor placement, limb positioning during femoral preparation, thermal damage, or nerve impingement by bone cement. In addition, direct laceration of the nerve may occur as a
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result of penetration of the femoral cortex during reaming, and
damage may be caused by a suture or wire2-5,8,9,17. Although the
suspected nerve palsy etiologies in our series were similar to
those in previous reports, the cause could not be determined in
nearly one-half of the patients. This is also consistent with the
literature, in which the cause of the palsy was not identified in
approximately 50% of patients2,10.
This study has some limitations. First, it was conducted
at a single institution and the findings may not be generalizable
to all patients with common peroneal nerve palsy. We perform
total hip arthroplasty with the patient in the supine position
and with use of an anterolateral approach, uncemented components, and typically regional anesthesia. Thus, some etiological and possibly prognostic factors may not have been identified
because of these homogeneities in our patient population.
Second, the retrospective nature of the study may introduce bias
as a result of possible variability in the recording of the clinical
course and subsequent data collection. Finally, despite the relatively large size of the cohort of patients with common peroneal
nerve palsy, some factors influencing recovery may not have
been identified by the multivariate analysis because of their low
prevalence, resulting in a type-II error.
One strength of the study is the fact that all patients were
evaluated by a neurology team with expertise in peripheral nerve
palsy and underwent extensive investigations postoperatively
to elucidate the etiology of the palsy. Furthermore, these patients were followed closely by both the surgeon and the neurology team for a minimum of two years or until nerve palsy
recovery (which resulted in some patients having a short
follow-up because of their recovery). The clinical course of any
recovery was documented in detail in the clinical records. Although many risk factors for this injury have been investigated
and various associations have been observed2-5,8,9, it has always
been difficult to ascertain the true risk factors with certainty.
Even though leg lengthening is a well-documented cause of
common peroneal nerve palsy, the mean leg lengthening in the
patients at our institution who developed palsy was not significantly greater than that in the matched control patients who
did not develop palsy. There was a trend, although not significant, toward increased operative time in patients who developed common peroneal nerve palsy following total hip
arthroplasty. The increased operative time may reflect technical
difficulties and indicate the effects of compression or tension
on the nerve.
A previous study by Schmalzried et al. suggested that the
severity of the initial injury may influence the outcome of the
nerve palsy17,18. Those authors found a significant relationship
between normal recovery of function and the initial retention
of some motor function. None of their patients who had severe dysesthesia had good recovery of neurological function17,18. In our study, the only factor related to the prognosis
was BMI, with a higher BMI increasing the chance of incomplete
recovery. Motor nerve involvement was not significantly associated with full recovery, although only two patients had a
pure sensory nerve injury. Also, the initial completeness of the
nerve injury was not related to full recovery. Edwards et al.
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concluded that there was less residual disability in patients with
common peroneal nerve palsy caused by direct compression
injury than in patients with a stretch injury10. However, experimental models have shown that peripheral nerves are especially vulnerable to compression19,20. In our study, there was
no difference between etiologies involving compression and
stretching with regard to the prognosis. Although it is difficult
to establish the cause and effect of primary vascular injury, as
pointed out by Sunderland, the inferior gluteal, medial femoral
circumflex, and perforating arteries of the profunda femoris
provide a rich supply of nutrient arterioles to the sciatic nerve13.
Therefore, dissection of the short external rotators and mobilization of the sciatic nerve during exposure could interfere
with adequate collateralization in a posterior surgical approach. In our study, the posterior approach was not used.
Edwards et al. found that, at a minimum of one year following
total hip arthroplasty, only three (16%) of nineteen patients
had recovered completely, eleven (58%) had a mild deficit, and
five (26%) had a major deficit10. In a study by Schmalzried et al.,
twenty-nine (81%) of thirty-six patients who had been followed for a minimum of two years had a persistent neurological
deficit17. In our study, fourteen (56%; 95% CI, 37% to 75%) of
the twenty-five patients with incomplete nerve palsy recovered
fully at a mean of 10.3 months and three (95% CI, 17% to
100%) of the five patients with complete nerve palsy recovered
fully at a mean of 14.5 months. Although the number of pa-
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tients with common peroneal nerve palsy following total hip
arthroplasty was not enough to predict recovery, our retrospective study identified not only risk factors but also prognostic factors. Only 57% (95% CI, 39% to 74%) of the patients
who developed palsy following total hip arthroplasty recovered
fully. The mean time to recovery was approximately one year
for incomplete palsy and one and one-half years for complete
palsy. The recovery rate did not appear to differ between patients with complete and incomplete palsy or between patients
with and without motor nerve involvement. Patients with a
lower BMI were much more likely to experience full recovery of
the nerve. n
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