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MoTOR NERVE PALSY FOLLOWING
PRIMARY ToTAL HIP ARTHROPLASTY

BY CHRISTOPHER M. FARRELL, MD, BRYAN D. SPRINGER, MD, GEORGE J. HAIDUKEWYCH, MD,
AND BERNARD E. MORREY, MD

Investigation performed at the Mayo Clinic, Rochester, Minnesota

Background: Nerve palsy is a potentially devastating complication following total hip arthroplasty. The purpose of
this study was to retrospectively identify risk factors for, and the prognosis associated with, a motor nerve palsy fol-
lowing primary total hip arthroplasty.

Methods: Between 1970 and 2000, 27,004 primary total hip arthroplasties were performed at our institution. Forty-
seven patients (0.17%) with postoperative motor nerve dysfunction were identified by a review of the complications
log of a total joint database. The medical record of each patient provided the data for this study. The average age of
the patients was fifty-seven years at the time of surgery. The patients had serial clinical examinations for a minimum
of two years, or until neurologic recovery or death. The nerve palsies were classified as complete or incomplete, and
only patients with objective motor weakness were included in the study. The limb lengths were measured on preoper-
ative and postoperative radiographs, and those data were then compared with the limb lengths in a matched cohort
of patients who had not sustained a nerve injury after a primary total hip arthroplasty. The extent of neurologic recov-
ery, the need for braces or walking aids, and the use of medications for neurogenic pain were evaluated.

Results: There were twenty-nine complete motor nerve palsies (sixteen peroneal, eleven sciatic, and two femoral)
and eighteen incomplete motor nerve palsies (fourteen peroneal, three sciatic, and one femoral). A preoperative diag-
nosis of developmental dysplasia of the hip (p = 0.0004) or posttraumatic arthritis (p = 0.01), the use of a posterior
approach (p = 0.032), lengthening of the extremity (p < 0.01), and cementless femoral fixation (p = 0.03) were asso-
ciated with a significantly increased odds ratio for the development of a postoperative motor nerve palsy. Of the
twenty-eight patients with a complete palsy who were available for follow-up, only ten (36%) had complete recovery of
motor strength, which took an average of 21.1 months. Seven of the eighteen patients with an incomplete palsy fully
recovered their preoperative strength. Twenty-one patients required walking aids, and fifteen required permanent use
of an ankle-foot orthosis. Five patients required daily medication for chronic neurogenic pain.

Conclusions: Motor nerve palsy is uncommon following primary total hip arthroplasty. A preoperative diagnosis of de-
velopmental dysplasia of the hip or posttraumatic arthritis, the use of a posterior approach, lengthening of the ex-
tremity, and use of an uncemented femoral implant increased the odds ratio of sustaining a motor nerve palsy. The
majority of the motor nerve deficits in our series, whether complete or incomplete, did not fully resolve.

Level of Evidence: Prognostic Level Il. See Instructions to Authors for a complete description of levels of evidence.

arthroplasty is a relatively rare but potentially cata-

strophic complication. The prevalence of nerve palsy af-
ter total hip arthroplasty has been reported to range from 0.3%
to 3.7%". Possible etiologies include compression, traction,
ischemia, laceration, or a combination of these causes. The re-
sidual weakness and pain resulting from this complication can
adversely affect the functional outcome and patient satisfaction.
The purpose of this study was to retrospectively assess the risk

Peripheral nerve palsy following primary total hip

A tary is available with the electronic versions of this article,
on our web site (www.jbjs.org) and on our quarterly CD-ROM (call our
subscription department, at 781-449-9780, to order the CD-ROM).

factors, potential etiologies, clinical courses, and outcomes in a
large consecutive group of patients who had sustained motor
nerve palsy following primary total hip arthroplasty.

Materials and Methods
Between January 1970 and January 2000, 27,004 primary
total hip arthroplasties were performed at our institution.
After obtaining approval from our institutional review board,
we reviewed the total joint database of our institutions and
identified forty-seven patients (0.17%) with a motor nerve
palsy directly related to an arthroplasty. We then reviewed the
medical record of each of these patients to obtain the data that
are the basis of our study.
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One patient with a complete sciatic palsy was lost to
follow-up, leaving forty-six patients for review. The patients
were stratified according to whether they had a complete or
partial lesion, and they were followed until neurologic recov-
ery (a return to preoperative motor strength) or death or for
a minimum of two years. A complete neurologic injury was
defined as grade-0 muscle strength and no motor function
whatsoever; a patient with an incomplete injury demon-
strated some motor function, with grade-1 muscle strength
or better, on physical examination®. Only patients with clini-
cally objective motor weakness (loss of at least one full motor
grade on manual muscle-testing) were included in the study.

The final follow-up was performed at a mean of six
years (range, two months to twenty-one years). At the time of
follow-up, functional status was assessed by evaluating the ex-
tent of neurologic recovery, the need for braces or walking
aids, and the use of medications for neurogenic pain.

There were eighteen men and twenty-nine women,
with a mean age of fifty-seven years (range, twenty to eighty-
nine years) at the time of surgery. Twenty-seven nerve inju-
ries involved the right side, and twenty involved the left. The
preoperative diagnoses included osteoarthritis (twenty-two
patients), developmental hip dysplasia (nine), posttraumatic
arthritis (five), rheumatoid arthritis (four), osteonecrosis
(three), postinfectious arthritis (one), hemophilic arthropa-
thy (one), and sequelae of a slipped capital epiphysis (one).

The acetabular and femoral components were cemented
in twenty-five patients, the arthroplasty was done without ce-
ment in thirteen patients, and a so-called hybrid arthroplasty
consisting of a cemented femoral component and an unce-
mented acetabular component was performed in nine pa-
tients. The surgical approach was anterolateral in twenty-two
patients, posterior in sixteen, and transtrochanteric in nine.
Nine (19%) of the forty-seven patients had had surgery on the
hip prior to the total hip replacement. Preoperative motor and
sensory examination revealed a one-grade motor deficit
(grade 4 of 5 on manual muscle-testing) in the peroneal distri-
bution prior to the total hip arthroplasty in two patients. The
remaining patients had completely normal neurologic find-
ings (grade 5 of 5) preoperatively.

General anesthesia was used in thirty-two patients;
spinal anesthesia, in nine; and epidural anesthesia, in six.
The average operative time was 229 minutes (range, 105 to
330 minutes). The average estimated blood loss was 990 mL
(range, 50 to 3800 mL).

As part of the chart review, we recorded the time to rec-
ognition of the nerve injury, the severity of the injury (com-
plete or incomplete), the clinical presentation of the injury,
the anatomic distribution (e.g., sciatic or peroneal), and the
possible etiology.

Forty-three of the forty-seven patients had adequate
preoperative and postoperative radiographs available for re-
view. Any postoperative change in limb length was deter-
mined for each of these patients by measuring the distance
from the lesser trochanter to a reference line drawn tangential
to the ischial tuberosities. These forty-three patients were then
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paired with forty-three patients matched by age, sex, gender,
diagnosis, and year of surgery who had undergone primary
total hip arthroplasty but had not sustained a motor nerve
deficit.

Statistical analysis was performed with use of a con-
ditional logistics regression analysis. P values of <0.05 were
considered significant. Univariate and multivariate logistic
regression analyses, with determination of 95% confidence
intervals, were performed to assess gender, age, year of sur-
gery, diagnosis, approach, and body-mass index as potential
risk factors'. These factors were compared with those in a
control group of 26,957 primary total hip arthroplasties per-
formed during the same time-period. Again, p values of
<0.05 were considered significant.

Results

f the forty-seven motor nerve palsies, thirty (64%) were

peroneal, fourteen (30%) were sciatic, and three (6%)
were femoral. Twenty-six of the forty-seven palsies were diag-
nosed within twenty-four hours after the arthroplasty, and
the remaining twenty-one were diagnosed between two and
seventy-four days postoperatively. The chart review revealed
that the initial postoperative motor examination had re-
vealed normal findings in eleven of the seventeen patients in
whom the palsy was diagnosed more than twenty-four hours
postoperatively. Of the remaining six patients, two had been
intubated and sedated or confused so that an accurate motor
examination could not be performed within the first twenty-
four hours. A third patient had had spinal anesthesia, and the
motor deficit was initially thought to be related to the pro-
longed effects of that regional anesthesia. Three patients had
poor documentation of the results of the motor examination
postoperatively so we could not determine whether there was
a delay in the onset or diagnosis, or both.

Twenty-nine (62%) of the postoperative nerve palsies
were complete (no identifiable motor function [Grade 0 of
5]). Sixteen (55%) involved the peroneal nerve, eleven (38%)
involved both divisions of the sciatic nerve, and two (7%) in-
volved the femoral nerve. One patient with a complete sciatic
nerve palsy was lost to follow-up after fourteen months,
leaving twenty-eight patients with a complete nerve palsy for
further analysis. Ten (36%) of these twenty-eight patients had
full recovery, eleven (39%) had partial recovery (improve-
ment by at least one motor grade), and seven (25%) had no
recovery. The average time until complete recovery in the ten
patients was 21.1 months. The average time until maximal re-
covery in the remaining patients was 14.3 months (range,
four days to five years).

Of the eighteen incomplete nerve palsies (38%), fourteen
involved the peroneal nerve, three involved the sciatic nerve,
and one involved the femoral nerve. Seven of the eighteen pa-
tients with an incomplete motor deficit had full recovery, three
had partial recovery, and eight had no recovery. The average
time to maximal (full or partial) recovery following the motor
injury was two years (range, three months to 6.5 years).

Forty-one (87%) of the forty-seven patients also had
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TABLE | Results of Univariate Logistic Regression Analysis
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Risk Factor Odds Ratio 95% Confidence Interval P Value

Gender

Male Reference

Female 1.39 0.77 to 2.50 0.27
Age

>80 yr Reference

66 to 80 yr 1.24 0.36 to 4.27 0.73

51 to 65 yr 1.39 0.40 to 4.87 0.61

<50 yr 3.27 0.94t011.4 0.06
Year of surgery

Prior to 1980 Reference

1980 to 1989 1.42 0.59 to0 3.42 0.43

1990 to time of review 3.20 1.55t0 6.62 0.002
Diagnosis

Osteoarthritis Reference

Posttraumatic arthritis 3.42 1.30 to 9.00 0.01

Develop. hip dysplasia 4.06 1.88 to 8.80 0.0004

Other diagnoses 0.81 0.38t0 1.69 0.57
Approach

Anterior Reference

Posterior 2.03 1.07 to 3.87 0.032

Transtrochanteric 0.62 0.28t0 1.34 0.22
Body-mass index*

<25 Reference

25 to <30 0.94 0.40t0 2.21 0.88

>30 0.74 0.28t0 1.94 0.54

*Measured only in the subset of patients whose date of surgery was 1988 or later.

evidence of sensory deficits on postoperative examination. At
the time of final follow-up, fourteen (34%) of those patients
had complete recovery of sensation to the preoperative level,
ten patients (24%) had partial recovery, and seventeen pa-
tients (41%) had no evidence of sensory recovery.

The presumptive etiology of the nerve injury, which was
determined for twenty-six patients, was a hematoma in eight
patients, limb-lengthening in eight, traction or retractor
placement in seven, partial laceration of the nerve in two, and
a compressive dressing in one. Twenty-one patients (45%) had
no documentation of the presumptive etiology of the nerve
injury. The average increase in the limb length was 1.7 cm
(range, —0.1 to 4.4 cm). The eight patients in whom excessive
lengthening was considered to be the cause of the nerve palsy
had a mean of 1.7 cm (range, 1.3 to 2.5 cm) of lengthening.

Seven patients (15%) underwent a reoperation to treat
the motor nerve palsy following the index operation. Four of
these reoperations were performed to decompress a he-
matoma that was presumed to be causing the nerve palsy. No
hematoma was found in one of these patients, who did not re-
cover neurologic function. In the three other patients, a post-
operative hematoma was found and evacuated. In one of the
three patients, a complete sciatic nerve palsy with severe swell-

ing in the hip and thigh developed ten days postoperatively,
and she was presumed to have a hematoma. Within twenty-
four hours after that diagnosis, the hip was explored and a he-
matoma was found and decompressed. This patient recovered
full motor function nine days later. In the second patient, an
incomplete peroneal nerve palsy developed within twenty-
four hours after the total hip arthroplasty. This patient under-
went decompression of a hematoma in the operating room
and recovered complete motor function over a three-year pe-
riod. In the third patient, an incomplete peroneal nerve palsy
developed eight days postoperatively and a hematoma was
evacuated eighteen days postoperatively. The patient had par-
tial motor recovery (from Grade 2 to Grade 4) one year later.
Two patients underwent exploration and neurolysis of
the involved nerve. One of them underwent neurolysis of the
sciatic nerve twelve days postoperatively, after postoperative
radiographs showed posterior extrusion of cement. At the
time of the exploration, the cement was not impinging on the
sciatic nerve, but scar tissue was noted and an external neurol-
ysis was performed. This patient had partial recovery four
days after the neurolysis. The other patient, who had a diagno-
sis of developmental dysplasia of the hip, had release of the
psoas tendon at the time of the total hip arthroplasty. This was
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TABLE Il Results of Multiple Logistic Regression*

Risk Factor Odds Ratio 95% Confidence Interval P Value
Year of surgery
Prior to 1980 Reference
1980 to 1989 1.71 0.69 to 4.22 0.34
1990 to time of review 3.76 1.76 to 8.00 0.0006
Diagnosis
Osteoarthritis Reference
Posttraumatic arthritis 3.81 1.44 to 10.09 0.007
Develop. hip dysplasia 3.69 1.65 to 8.28 0.002
Other diagnoses 0.82 0.39t0 1.72 0.59
*Gender, age at the time of surgery, and approach were not significant risk factors for the development of motor nerve palsy after adjustment
for the year of surgery and the diagnosis (p > 0.05).

complicated by bleeding in the region of the femoral vein. The
bleeding was controlled, but the patient subsequently had a
combined complete femoral and obturator nerve palsy and an
incomplete sciatic nerve palsy. She underwent exploration of
the femoral nerve at forty-eight days postoperatively, after
clinical and electromyographic results had failed to show rein-
nervation. It was thought that the femoral nerve was lacerated,
but exploration of the nerve showed it to be in continuity al-
though tethered at the Poupart ligament. An external neuroly-
sis of the femoral nerve was performed, and the patient had
partial recovery of femoral nerve function. The sciatic and ob-
turator neuropathy resolved completely within one week.

In one patient (Case 9; see Appendix) whose extremity
was lengthened only 1.9 cm, a dense peroneal nerve palsy was
noted in the recovery room. She underwent immediate ex-
change of the modular head of the femoral component to
shorten the limb so that the final discrepancy was 0.5 cm. This
patient had only partial recovery of nerve function.

Overall, of the seven patients who underwent a reopera-
tion because of motor nerve palsy, two had complete recovery,
four had partial recovery, and one had no neurologic recovery.

Twenty-four patients underwent electromyography at
one month to five years after the total hip arthroplasty. Thir-
teen of the studies were performed on patients who had a per-
oneal nerve deficit, and they revealed that the nerve injury was
proximal to the knee. Eight of the twenty-four electromyo-
graphic studies were performed on patients with a sciatic
nerve deficit involving clinical signs in the peroneal and tibial
nerve distributions. Four of those eight patients had elec-
tromyographic findings isolated to the sciatic nerve, and the
other four had sciatic involvement combined with involve-
ment of the obturator nerve, lumbosacral plexus, L5 and S1
nerve roots, or obturator or superior gluteal nerve. All three
patients with femoral neuropathy had electromyograms. One
of the three demonstrated a combined sciatic, obturator, and
femoral nerve palsy, whereas the other two appeared to have
isolated femoral neuropathy.

At the time of the final follow-up, twenty-one of the
forty-six patients required a cane or crutches, and fifteen

required a lower-extremity orthosis as a direct result of
weakness from the nerve palsy. Five patients required pain
medication specifically for treatment of chronic causalgic
pain related to the nerve palsy.

Univariate logistic regression analysis showed that pa-
tients with developmental dysplasia (nine patients) or post-
traumatic arthritis (five patients) had a significantly higher
risk of sustaining a nerve palsy (p = 0.0004 and 0.01, re-
spectively) than did patients with a preoperative diagnosis
of osteoarthritis. Patients undergoing total hip arthroplasty
through a posterior approach (sixteen patients) had a signifi-
cantly higher risk of sustaining a nerve palsy (p = 0.032) com-
pared with those treated with an anterolateral approach
(twenty-two patients) or a transtrochanteric approach (nine
patients). There was a trend, although it was not significant,
toward an increased risk of nerve palsy in patients who were
fifty years old or less (p = 0.06). Gender was not found to be a
significant risk factor (p = 0.27) (Table I).

Body-mass index (weight [kg]/height [m?®]) was rou-
tinely calculated by our total joint database from 1988 to the
present. Univariate analysis was performed to compare the
thirty patients in whom motor palsy developed following a to-
tal hip arthroplasty performed in 1988 or later with a control
group of 10,386 patients in whom a primary total hip arthro-
plasty had been performed during the same time-period.
The average body-mass index of the thirty patients was 26.5
(range, 14.8 to 37.4). With the numbers available, a body-
mass index of 30 or higher was not significantly associated
with an increased risk for nerve palsy (p = 0.54) (Table I).

To determine whether the prevalence of motor nerve
palsy changed with time, we divided the patients into groups
according to the year of surgery. Ten patients had the surgery
prior to 1980; ten, from 1980 to 1989; and twenty-seven, from
1990 to 2000. The patients who had the surgery after 1989 had
a significantly higher rate of nerve injury than did those
treated prior to 1990 (p = 0.0006) (Table II).

The length of the involved limb increased an average of
1.7 cm (range, —0.1 to 4.4 cm) in the forty-three patients with
a nerve injury in whom limb length was measured, and it in-
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creased an average of 1.1 cm (range, —0.2 to 3.7 cm) in the
matched cohort of forty-three patients without a postopera-
tive motor nerve palsy (see Appendix). A conditional logistic
regression analysis demonstrated an increased risk of motor
nerve palsy in patients who had more limb-lengthening, with
an odds ratio of 1.1 (95% confidence interval, 1.03 to 1.19)
and a p value of <0.01.

To assess the risk associated with prior hip surgery, we
identified 3362 patients (from the group of 27,004) who had
undergone such surgery. Of the patients who had had prior
surgery, 3353 patients did not have a nerve injury after the in-
dex total hip arthroplasty and ten patients did. A conditional
logistic regression analysis showed no significantly increased
risk of nerve injury in patients with prior hip surgery (odds
ratio, 1.7 [95% confidence interval, 0.8 to 3.5]; p = 0.17) (see
Appendix). However, conditional logistic regression analysis
showed an increased risk of nerve palsy in patients who had
undergone cementless femoral fixation compared with those
who had had fixation with cement (odds ratio, 0.5 [95% con-
fidence interval, 0.2 to 0.9]; p = 0.03) (see Appendix).

Multiple logistic regression analysis was used to model
the probability of nerve injury as a function of age, gender, di-
agnosis, surgical approach, body-mass index, previous sur-
gery, and time of surgery. This analysis showed that the
surgical approach was no longer significant after adjustment
for the year of the surgery or for the diagnosis. A diagnosis of
developmental dysplasia (p = 0.002) or posttraumatic arthritis
(p =0.007) and the performance of the surgery after 1990 (p =
0.0006) were found to be significant risk factors for nerve in-
jury (Table II).

Discussion
It is often difficult to establish a diagnosis of nerve injury
following a total hip arthroplasty. Weber et al.® and later
Weale et al.” demonstrated that clinical assessment alone un-
derestimates the presence of nerve injury, whereas elec-
tromyographic studies following total hip arthroplasty have
suggested that the prevalence of subclinical nerve injury may
be as high as 70%’. Our data show that the prevalence of clini-
cally relevant motor nerve palsies may be lower than previ-
ously reported®, but we realize that many patients may have
had subtle nerve injuries that were not diagnosed.

The precise etiology of nerve injury is also difficult to
ascertain. Schmalzried et al.' noted that the exact cause of
nerve injury is rarely identified with absolute certainty. In our
series, only 55% of the patients had a presumedly identifiable
cause of the nerve injury documented by the treating surgeon.
Previous authors have speculated that causes could include
overlengthening"***'%; compression from a hematoma™*"",
from extruded methylmethacrylate®’, or from retractor
placement™"; or laceration from a screw used in the acetabular
component™.

Because of the large number of patients included in our
study, we were able to identify certain preoperative factors that
may place patients at risk for the development of a nerve in-
jury during primary total hip arthroplasty. Our study sup-
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ported the previous finding that developmental dysplasia of
the hip is such a risk factor"*". In addition, we found limb-
lengthening, posttraumatic arthritis, the type of implant fixa-
tion, a posterior approach to the hip, and surgery after 1990 to
be relative risk factors.

To our knowledge, there is no documented maximum
amount that an extremity can be safely lengthened without a
neurologic complication***. In our patients in whom a nerve
palsy developed, the involved limb was lengthened by an aver-
age of 1.7 cm (range, —0.1 to 4.4 cm) compared with 1.1 cm
(range, —0.2 to 3.7 cm) in a cohort of patients, matched by
age, gender, diagnosis, approach, and year of surgery, in
whom a nerve palsy did not develop following primary total
hip arthroplasty. Edwards et al.” suggested that peroneal pal-
sies were associated with lengthening of 3.8 ¢cm and sciatic
nerve palsies, with lengthening of >4 cm. We were unable to
identify a threshold length above which a nerve injury was
more likely to develop. Some authors have suggested that a
change of 20% to 35% in the nerve length can interrupt ax-
onal flow and cause nerve injury®. In our study, the finding
that the limb length of patients with a nerve injury was signifi-
cantly increased compared with that of their matched cohorts
corroborates the observation in earlier reports that over-
lengthening is a plausible etiology for nerve injury after total
hip arthroplasty***.

The relationship between nerve injury and posttrau-
matic conditions might logically be explained by local scar-
ring in the periacetabular region that could tether the
nerve, making it less able to tolerate even minor amounts
of limb-lengthening.

We also found an increased risk of motor nerve palsy in
patients treated with cementless femoral fixation. To our
knowledge, this association has not been described previ-
ously. Although we are unable to explain this association
with certainty, there are several possible reasons for it. Be-
cause cementless fixation requires an interference fit of the
prosthesis, the surgeon often reams, broaches, and inserts the
real prosthesis with more forceful and numerous axial blows
to the femur. This repetitive stress causes a proportionate
amount of repetitive strain on the femur and its surrounding
soft-tissue structures, potentially placing the surrounding
nerves at risk.

Our finding of an increased rate of nerve palsy follow-
ing hip replacements performed after 1989 may represent a
selection bias, or it may be related to the emergence of unce-
mented implants. As techniques and implants have evolved,
complex primary total hip reconstructions may have been
more commonly undertaken in patients who previously
would have been considered poor candidates. As such, the
higher prevalence in the last decade may simply reflect the
more challenging primary total hip arthroplasties being per-
formed, particularly in patients with dysplasia and posttrau-
matic arthritis.

Navarro et al.” sought to determine whether the surgical
approach was a risk factor for nerve palsy. They reported that
the prevalence of nerve palsy was 0.6% following replacements
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done through the posterior approach and 0.8% following
those performed through the transtrochanteric approach, an
insignificant difference’. In our series, the risk of nerve injury
was significantly higher in patients operated on through a
posterior approach than it was in those treated with an ante-
rolateral or transtrochanteric approach. This finding may be
attributed to the relatively close proximity of the sciatic nerve
with this approach, or it may be due to the fact that, at our
institution, many surgeons prefer the posterior approach for
total hip arthroplasties performed in patients with develop-
mental dysplasia of the hip.

Previous studies have demonstrated a difference, re-
garding the prognosis for recovery, between complete and in-
complete palsies*’. In sharp contradistinction to the previous
literature, our data showed that the majority of patients with
nerve palsy, whether complete or incomplete, never fully re-
covered preoperative strength.

Some authors have recommended routine electrodiag-
nostic testing for patients considered to be at high risk for sus-
taining a nerve injury during total hip arthroplasty. At our
institution, we do not routinely monitor such patients. Cur-
rently, the indications for postoperative electromyography for
the diagnosis and treatment of nerve injuries following total
hip arthroplasty are not well established. Because several dif-
ferent surgeons were involved in the present study over a long
period of time, no specific protocol was followed. We cur-
rently do not routinely perform electrodiagnostic testing for
patients who sustain a motor nerve palsy following total hip
arthroplasty, especially if recovery is occurring. Our practice is
to obtain an electromyogram eight to twelve weeks following
the diagnosis of a nerve injury in a patient demonstrating no
recovery. Under these circumstances, we find the electromyo-
gram to be helpful in confirming the level of injury and poten-
tially in helping the physician to discuss the prognosis.

On the basis of the experience in the present study and
in the literature™*'”", we think that it is reasonable to ex-
plore a hip in a patient with a sciatic nerve palsy, especially
when there is documentation of progression and evidence of
a hematoma. The hematoma may be diagnosed with a clini-
cal examination or magnetic resonance imaging. Explora-
tion is typically carried out as soon as the above features are
present. A second indication for exploration is documented
limb-lengthening and an acute loss of sciatic function when
the patient emerges from the anesthesia. That indication is
usually found in patients who have had previous surgery or
trauma about the hip, and immediate reexploration and
limb-shortening, ideally by exchanging the modular pros-
thetic head and neck, is warranted.

The weaknesses of this study include its retrospective
methodology (chart review); the inclusion of multiple preop-
erative diagnoses, implants, and surgeons; and the long time-
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period studied, during which the techniques, retractors, im-
plants, and indications for arthroplasty changed. The true
prevalence of nerve injury, especially subclinical injury, is
probably higher than that noted in this study.

The strengths of this study include the large number of
consecutive primary total hip arthroplasties in the series,
which provided sufficient statistical power for us to deter-
mine the prevalence of nerve injury, analyze relative risk fac-
tors, and assess the prognosis. To our knowledge, it is the
largest series of motor nerve palsies following primary total
hip arthroplasty reported to date.

Our study provides information on the risk factors for
nerve injury associated with conventional total hip arthro-
plasty. These baseline data will prove useful in view of the
growing popularity of minimally invasive total hip arthroplas-
ties, which are often performed with smaller incisions and
with blind retractor placement.

In conclusion, we believe that motor nerve palsy is a
very rare complication of primary total hip arthroplasty, with
a prevalence of only 0.17% in our study. A preoperative diag-
nosis of posttraumatic arthritis or developmental dysplasia,
the use of a posterior approach, cementless femoral fixation,
and excessive limb-lengthening all increased the odds of a pa-
tient sustaining a clinically relevant motor nerve palsy. The
majority of nerve injuries, whether complete or incomplete,
never fully resolved. Patients should be counseled that recov-
ery, if it occurs, may be incomplete and prolonged.

Appendix

Tables showing clinical details of all study patients and
the results of conditional logistic regression analyses for
selected factors are available with the electronic versions of
this article, on our web site at jbjs.org (go to the article cita-
tion and click on “Supplementary Material”) and on our
quarterly CD-ROM (call our subscription department, at 781-
449-9780, to order the CD-ROM). m
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