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Background: It is currently unknown whether functional restrictions following total hip arthroplasty can reduce the
prevalence of early postoperative dislocation. Our hypothesis was that dislocation was more likely to occur in patients
who were not placed on these restrictions.

Methods: We performed a prospective, randomized study to evaluate the role of postoperative functional restrictions
on the prevalence of dislocation following uncemented total hip arthroplasty through an anterolateral approach. Of
the 630 eligible consecutive patients, 265 patients (303 hips) consented to be randomized into one of two groups
(the “restricted” group or the “unrestricted” group). The patients in both groups were asked to limit the range of mo-
tion of the hip to <90° of flexion and 45° of external and internal rotation and to avoid adduction for the first six
weeks after the procedure. The patients in the restricted group were instructed to comply with additional hip precau-
tions during the first six weeks postoperatively. Specifically, these patients were managed with the placement of an
abduction pillow in the operating room before bed transfer and used pillows to maintain abduction while in bed; used
elevated toilet seats and elevated chairs in the hospital, in the rehabilitation facility, and at home; and were pre-
vented from sleeping on the side, from driving, and from being a passenger in an automobile. All patients were fol-
lowed for a minimum of six months postoperatively.

Results: There was one dislocation in the entire cohort (prevalence, 0.33%). This dislocation occurred in a patient in
the restricted group during transfer from the operating table to a bed with an abduction pillow in place. Patients in the
unrestricted group were found to return to side-sleeping sooner (p < 0.001), to ride in automobiles more often (p <
0.026), to drive automobiles more often (p < 0.001), to return to work sooner (p < 0.001), and to have a higher level
of satisfaction with the pace of their recovery (p < 0.001) than those in the restricted group. There was an additional
expenditure of approximately $655 per patient in the restricted group.

Conclusions: Total hip arthroplasty through an anterolateral approach is likely to be associated with a low disloca-
tion rate. Removal of several restrictions did not increase the prevalence of dislocation following primary hip arthro-
plasty at our institution. However, it did promote substantially lower costs and was associated with a higher level of
patient satisfaction as patients achieved a faster return to daily functions in the early postoperative period.

Level of Evidence: Therapeutic Level |. See Instructions to Authors for a complete description of levels of evidence.

multitude of factors contribute to dislocation after | tors'”. Patient education is thought to be a key element in the
A total hip replacement, including component malposi- prevention of this complication®. To enforce the importance
tion, surgical approach, and soft-tissue-related fac- of avoiding extremes of motion and largely to protect the soft-
o _ - — tissue repair, various postoperative restrictions have been
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in-hospital abduction pillow, the use of a pillow between the
legs during sleep, the use of a high chair and an elevated toilet
seat, the limitation of certain ranges of motion, and the avoid-
ance of driving or being a passenger in an automobile) are fre-
quently recommended, the value of these restrictions in
preventing early dislocation has not been evaluated. A recent
prospective study demonstrated that the rate of early disloca-
tion was acceptably low in patients who did not observe post-
operative restrictions following total hip arthroplasty”. That
study, however, was not randomized and lacked a comparison
group. The present randomized, prospective study was specifi-
cally designed to elucidate whether there was a difference in
the prevalence of dislocation within six months after total hip
arthroplasty among patients who did not observe a standard
set of precautions.

Materials and Methods
Demographics

he study group comprised 265 patients (303 hips) who

underwent uncemented primary total hip arthroplasty
through an anterolateral approach between March and De-
cember 2002 at our institution (see Appendix). The patients
included 139 male patients and 126 female patients with a
mean age of 58.3 years (range, fourteen to eighty-eight years)
(p = 0.39). There were no significant demographic differences
between the groups. The mean body mass index was 29.3 kg/
m’ (range, 15.9 to 50.2 kg/m’) for the patients who were man-
aged with full hip precautions (the “restricted” group) and
28.7 kg/m’* (range, 17.6 to 45.7 kg/m’) for those who were not
(the “unrestricted” group) (p = 0.34).

Inclusion Criteria

All patients undergoing primary total hip arthroplasty were
eligible for inclusion. Institutional approval for the study was
obtained, and all patients gave informed consent. The exclu-
sion criteria included a history of surgery on the ipsilateral
hip, hyperflexibility syndromes, and neuromuscular compro-
mise (e.g., Alzheimer or Parkinson disease). Patients who did
not give informed consent also were excluded. Of the 630 pa-
tients (725 hips) who were managed with primary total hip ar-
throplasty during the study period, 365 patients (422 hips)
elected not to enroll in the study or were excluded. No patients
were excluded for hyperflexibility, Alzheimer disease, or Par-
kinson disease. Risk-aversion to the study’s protocol was the
most common reason cited for nonparticipation, as some pa-
tients did not want to be assigned to the “unrestricted” group.
Other patients declined to participate because of the time
commitment required to take part in the study. Thus, the pa-
tients in the study group represented 42.1% of all patients
(41.8% of all hips) who were managed with primary total hip
arthroplasty during this time-interval.

Surgical Data

With the exception of the study variables, the preoperative, in-
traoperative, and postoperative management was the same for
the patients in both groups. All patients underwent neuraxial
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anesthesia. All surgical procedures were performed by or
under the direct supervision of one of the senior authors
(RH.R.,, WJ.H., or PES.). All procedures involved the use of a
cementless femoral stem (Accolade; Stryker Orthopaedics,
Mahwah, New Jersey) and acetabular cup (Trident PSL;
Stryker Orthopaedics). All arthroplasties were performed
through a modified Hardinge anterolateral approach with the
patient in the supine position' . The size of the components
was determined on the basis of preoperative template mea-
surements and intraoperative assessment. The most common
femoral head size used was 28 mm, although the size of the
femoral head varied on the basis of the size of the acetabular
component, the type of liner (highly cross-linked polyethylene
or ceramic), the age of the patient, and the preference of the
surgeon (see Appendix). For patients who received a polyeth-
ylene liner, a 22-mm head was used when the cup size was <46
mm, a 28-mm head was used when the cup size was 48 to 56
mm, and a 32-mm head was used when the cup size was 258
mm. During the years of this study, 36-mm femoral heads
were introduced. A 36-mm femoral head was used for four
patients who received a cup with a diameter of 60 mm. For pa-
tients who received a ceramic liner in association with the Tri-
dent acetabular shell system, a 28-mm femoral head was used
when the cup size was 46 to 48 mm, a 32-mm head was used
when the cup size was 50 to 56 mm, and a 36-mm head was
used when the cup size was 58 to 68 mm.

The desired position of the acetabular component was
30° to 40° of abduction and 10° to 15° of anteversion. The femo-
ral canal was prepared with sequential broach trials in 10° to 15°
of anteversion. The soft-tissue tension was optimized through a
combination of neck-length and offset adjustments until an ax-
ial force with the leg in extension produced 1 to 2 mm of soft-
tissue laxity for male patients and 2 to 3 mm of soft-tissue laxity
for female patients. During trial reductions, stability of the hip
was tested in full flexion (100° to 120°); 90° of flexion and 30° of
adduction; full extension (20° to 30°); 0° of extension and 45° of
internal-external rotation; and 0° of extension, 30° of adduc-
tion, and 45° of external rotation with and without knee flexion
(up to 90°). Such stability testing is routine in our practice and
was not modified for the present study.

Once the final femoral stem and head were impacted
into place, the abductor mechanism was repaired with nonab-
sorbable sutures in an interrupted fashion. The fascia and the
subcutaneous tissue also were repaired with absorbable su-
tures in a similar manner.

Study Protocol

All eligible patients were approached preoperatively, and those
who were interested in participating in the study gave consent.
The details of the study were discussed, and it was emphasized
that all patients would be expected (1) to limit the range of
motion of the hip for the first six weeks to <90° of flexion and
45° of external and internal rotation and (2) to avoid adduc-
tion (crossing the legs). In addition, all patients were allowed
to bear weight as tolerated and were allowed to use a walking
aid for as long as they thought it was needed. The purpose of
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the study, as explained to patients, was to determine whether
or not additional hip precautions were truly necessary. Pa-
tients were informed about the process of randomization into
one of two groups, with the patients being either “restricted”
or “unrestricted” by the need to observe additional precau-
tions. Randomization was performed preoperatively with use
of a random-numbers table, but the designation of patients to
either the restricted or the unrestricted protocol was double-
blinded until the completion of wound closure in order to
avoid any patient-selection bias or any alteration in surgical
technique. Sealed envelopes that had been made only by the
study coordinator were opened at the end of surgery, before
bed transfer, to reveal a patient’s group assignment.

In addition to the restrictions placed on both groups,
the patients in the restricted group were managed with the
placement of an abduction pillow in the operating room be-
fore bed transfer; used pillows to maintain abduction while in
bed; used elevated toilet seats and elevated chairs in the hospi-
tal, in the rehabilitation facility, and at home; and were pre-
vented from sleeping on the side, from driving, and from
being a passenger in an automobile. Patients in the unre-
stricted group were not required to follow any of these addi-
tional restrictions; however, they were given the freedom to
choose to use this additional equipment, if they desired, for
their comfort.

All patients were cared for by nurses and physical thera-
pists who were experienced in working with patients managed
with total joint replacement. All rehabilitation facilities to
which patients were transferred were informed of the study
protocol so that the patients in the unrestricted group would
not be unduly restricted and would not be made to deviate
from their study protocol. Detailed written postoperative
instructions were reviewed with each patient by the study co-
ordinator before discharge to ensure that each patient under-
stood his or her assigned study protocol. At the time of
discharge from the hospital, the patients were given a follow-
up survey to be used as a self-administered diary to track
progress and compliance. These completed surveys were re-
turned to us at the time of the first postoperative visit, six
weeks after surgery. A final survey was completed at the time
of the second follow-up visit, approximately six months after
surgery. Patients who were not able to return for follow-up or
who did not complete their surveys were contacted by tele-
phone and/or mail.

Patients were followed for a minimum of six months. In
both surveys, patients were asked to record (1) the percentage
of time that they followed each of four range-of-motion re-
strictions (<90° of flexion while bending over, <90° of flexion
while sitting, avoidance of leg adduction, and <45° of internal
and external rotation), (2) the specific additional equipment
that they used (an elevated chair and toilet seat, pillows for leg
abduction, a walker, crutches, or a cane), and (3) the postop-
erative time-point when they stopped using the additional
equipment (see Appendix). In addition, they were asked a se-
ries of activity-related questions regarding the percentage of
time spent sleeping on the back as opposed to the side, the

THE ROLE OF PATIENT RESTRICTIONS IN REDUCING THE RATE OF
EARLY DISLOCATION FOLLOWING TOTAL HIP ARTHROPLASTY

level of comfort when sleeping in these positions, and the
amount of time before they resumed sleeping on the side, be-
fore they resumed riding in or driving an automobile, and be-
fore they returned to work. At the time of both surveys and
any subsequent follow-up contacts, patients were specifically
asked to confirm whether or not the hip had dislocated. At the
time of the six-week survey, patients were also asked the num-
ber of times that they had driven or had been a passenger in an
automobile. At the time of the six-month survey, all patients
were asked the percentage of their usual daily activities that
they could now perform, patients in the restricted group were
asked why they were noncompliant (if applicable), and pa-
tients in the unrestricted group and patients who had had a
previous contralateral hip replacement were asked to rate the
ease of their recovery given their assigned study protocol. The
accuracy of the patient-reported information was further con-
firmed by discussions with family members and health-care
personnel. Finally, a standardized questionnaire designed to
evaluate patient satisfaction was completed by the patients
preoperatively, at six weeks, and at six months (see Appendix).

Statistical Analysis

Statistical analysis was performed with use of a chi-square test
with a continuity correction for discrete variables. A one-
tailed Student t test was used for continuous variables, and the
level of significance (o) was set at p < 0.05. Before the begin-
ning of the study, a power analysis was performed (with the
value of o set at 0.05, with the value of B set at 0.80, and with
use of the historic dislocation rate at our institution of ap-
proximately 1.0%) to detect a threefold difference in the dislo-
cation rates. This analysis indicated that a minimum of 260
hips (a minimum of 130 hips in each group) would be needed
to avoid a type-II error'”. A sufficient number of subjects
were thus recruited to meet these requirements, and addi-
tional subjects were recruited to allow for possible attrition.

Results

Prevalence of Dislocation

There was one dislocation in the entire study; this disloca-
tion occurred in a patient in the restricted group. Thus,

the dislocation rate was 0.33% (one of 303) overall and 0.66%

(one of 152) for the restricted group. The dislocation occurred

during transfer of the patient from the operating table to a bed

with an abduction pillow in place. Closed reduction was per-

formed, with no subsequent episodes of instability and no

need for a reoperation.

Limp

There was no difference between the two groups with regard
to the prevalence of limp. At six months, the prevalence of
limp (of any degree) was 12.5% in the restricted group and
13.2% in the unrestricted group (p = 0.80).

Patient Compliance
The level of self-reported patient compliance with range-of-
motion restrictions during the first six weeks after surgery was



250

THE JOURNAL OF BONE & JOINT SURGERY - JBJS.ORG
VOLUME 87-A - NUMBER 2 - FEBRUARY 2005

THE ROLE OF PATIENT RESTRICTIONS IN REDUCING THE RATE OF
EARLY DISLOCATION FOLLOWING TOTAL HIP ARTHROPLASTY

TABLE | Rates of Compliance with Range-of-Motion Restrictions, Equipment Usage, and Automobile Usage Within the

First Six Weeks

Restricted Group Unrestricted Group
Study Parameter (N =152) (N=151) P Value
Range-of-motion restrictions* 95.7 (25-100) 90.0 (0-100) 0.001
Postoperative abduction pillowt 100.0 (152/152) 4.6 (7/151) <0.001
Elevated hip chairt 55.9 (85/152) 22.5 (34/151) <0.001
Elevated toilet seatt 77.6 (118/152) 54.3 (82/151) <0.001
Abduction pillows when supine in bedt 57.2 (87/152) 26.5 (40/151) <0.001
Pillows between legs for side-sleepingt 51.3 (78/152) 49.7 (75/151) 0.864
Regular automobile passengert 33.6 (51/152) 72.2 (109/151) <0.001
Firsttime drivert 19.9 (27/136) 61.6 (85/138) <0.001
*The values are given as the mean percentage of patients who were compliant with the restrictions, with the range in parentheses. 1The val-
ues are given as the percentage of patients who were compliant with the restriction, with the numbers of patients in parentheses.

high in both groups, but the rate in the restricted group was
significantly higher than that in the unrestricted group (95.7%
compared with 90.0%; p = 0.001). Interestingly, a large num-
ber of patients in both groups continued to follow the range-
of-motion restrictions after the required six-week period. At a
minimum of six months postoperatively, the rate of voluntary
compliance with these restrictions was 53.5% in the restricted
group and 32.9% for the unrestricted group (p < 0.001).

Although not required to do so, some patients in the
unrestricted group elected to use some of the equipment on
occasion. The difference between the two groups with regard
to the use of equipment was significant for all categories ex-
cept the use of pillows for side-sleeping (Table I). The volun-
tary use of pillows for side-sleeping was less frequent in the
unrestricted group than in the restricted group at all time-
periods, but this difference was significant only during reha-
bilitation stays.

Patient Satisfaction

At the time of the six-month follow-up, patients in the unre-
stricted group reported a much greater degree of satisfaction
with regard to return to their preoperative level of daily activi-
ties; specifically, patients in the unrestricted group could per-
form 106.4% (range, 25% to 350%) of their preoperative daily
activities, whereas those in the restricted group could perform
96.5% (range, 25% to 200%) of their preoperative daily activi-
ties (p = 0.015). When the patients in the unrestricted group
were asked to rate their recovery relative to the protocol used
for the restricted group, 89.4% believed that their recovery
was easier than it would have been if restrictions had been ap-
plied. The patients in the restricted group reported a compli-
ance rate of 95.7% for range-of-motion restrictions and a
74.3% compliance rate for all restrictions. The most com-
monly cited reasons for the 25.7% noncompliance rate (p <
0.001) in this group were that some patients were dissatisfied
with the additional restrictions because of their “knowledge of

the unrestricted protocol” (6.6%, p < 0.001) and that some
patients had “planned to recover at their own pace” anyway
(18.4%, p < 0.001). The percentage of patients who were satis-
fied with the pace of their recovery was greater in the unre-
stricted group than in the restricted group (89.4% compared
with 74.3%; p < 0.001).

Return to Activities of Daily Living

An earlier return to activities of daily living was noted in sev-
eral key areas for the patients in the unrestricted group (Table
II), which contributed to an overall sense of greater satisfac-
tion in that group. Patients began side-sleeping at an average
of 3.2 weeks after surgery in the unrestricted group, compared
with 5.8 weeks in the restricted group (p < 0.001). Significant
differences in side-sleeping were noted at all follow-up time-
periods. Nineteen (14.2%) of the patients in the unrestricted
group began side-sleeping on the night of surgery (p < 0.001).
Sleeping fully supine was rated as “uncomfortable” by 68.4%
of the patients in the restricted group and by 65.6% of those in
the unrestricted group (p = 0.684).

Patients in both groups were passengers in automobiles
for the first time early in the recovery period. Patients in the
unrestricted group were passengers for the first time at a mean
of 1.5 weeks (range, 0.3 to 20.0 weeks) and took a mean of
16.8 trips (range, one to 100 trips) during the first six weeks.
Patients in the restricted group were passengers for the first
time at a mean of 1.9 weeks (range, zero to 6.1 weeks) and
took a mean of 6.7 trips (range, zero to fifty trips) during the
first six weeks (p = 0.026 and p < 0.001, respectively).

Patients in the unrestricted group drove an automobile
for the first time earlier and more often in the first six weeks
than those in the restricted group did. Patients in the unre-
stricted group drove for the first time at a mean of 4.9 weeks
and took a mean of 17.3 trips in the first six weeks, whereas
those in the restricted group drove for the first time at a
mean of 6.8 weeks and took a mean of 5.9 trips during the
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TABLE Il Data on Achievement of Functional Goals

Restricted Group Unrestricted Group
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Functional Parameter (N =152) (N=151) P Value
Side-sleeping* (wk) 5.8 (0-36) 3.2 (0-12) <0.001
First-time passenger in automobile* (wk) 1.9 (0-6.1) 1.5 (0.3-20.0) 0.026
First-time driver in automobile* (wk) 6.8 (1.0-19.9) 4.9 (0.5-16.0) <0.001
Return to work* (wk) 9.5 (1.0-32.0) 6.5 (0.7-20.0) <0.001
Return to work at <6 weeksT (%) 18.8 (16/85) 50.0 (49/98) <0.001
Ability to perform activities of daily living at 6 months+ 96.5 (25-200) 106.4 (25-350) 0.015

(percentage of preoperative value)

*The values are given as the mean time taken to achieve the goal, with the range in parentheses. TThe values are given as the percentage
of patients who had returned to work within six weeks after surgery, with the numbers of patients in parentheses. $The data are given as the

mean percentage of the preoperative value, with the range in parentheses.

first six weeks (p < 0.001 for both comparisons). Finally, pa-
tients in the unrestricted group returned to work at a mean
of 6.5 weeks whereas those in the restricted group returned
at a mean of 9.5 weeks (p < 0.001). Fifty percent of the work-
ing patients in the unrestricted group returned to work less
than six weeks after surgery, compared with only 18.8% of
those in the restricted group (p < 0.001). All ninety-eight of
the working patients in the unrestricted group had returned
to their usual jobs after six months of follow-up, compared
with only eighty-one of eighty-five patients in the restricted
group (p = 0.096).

Duration of Hospitalization

There was no significant difference between the two groups
with regard to the duration of hospitalization. The mean hos-
pital stay was 3.5 days (range, two to five days) for patients in
the restricted group and 3.5 days (range, two to eight days) for
those in the unrestricted group (p = 0.88). However, the num-
ber of patients who required a rehabilitation stay was signifi-
cantly higher in the restricted group than in the unrestricted
group (125 hips compared with 100 hips; p < 0.002).

Costs

The lack of a need for additional equipment and devices in the
unrestricted group was associated with a cost savings of ap-
proximately $655 per patient. This included the cost for an ab-
duction pillow ($120), an elevated toilet seat ($65), and an
elevated chair ($995 to purchase or $15 per day to rent). This
finding does not take into account the cost of transport re-
quired by the patients in the restricted group or the loss in
wages because of the delay in returning to work for the pa-
tients in the restricted group.

Post-Study Statistical Analysis

As no patients were lost to follow-up, the additional subjects
who had been recruited beyond the minimum requirement of
130 hips per group increased the power of the study to § >
0.85 for an o of 0.05".

Discussion
To our knowledge, the present report is the first random-
ized, prospective study that has evaluated the effective-
ness of the most commonly used restrictions designed to
prevent dislocation during the first six months following total
hip arthroplasty. The process of blinding both surgeons and
patients with regard to the group assignments was continued
until completion of wound closure in order to avoid the in-
troduction of any bias in patient selection or surgical tech-
nique. The protocol was well defined and patients were
followed in a strict manner. We believe that the study was
nonselective and, although important exclusion criteria were
observed, we believe that it included all eligible and consent-
ing patients. The unknown effect of abandoning long-standing
restrictions on the dislocation rate and the intensive time
commitment required to complete the questionnaires and
telephone conversations dissuaded some patients from taking
part in the study. Patients who declined to participate may
have been more risk-averse than those who participated.
Nevertheless, the patients who participated had a wide spec-
trum of diagnoses (including obesity) and demographic
characteristics. Our findings suggest that patients are much
more satisfied when fewer restrictions are imposed on them
following hip arthroplasty. They regain their autonomy and
resume daily activities faster, enjoy better sleep, and even re-
turn to work earlier once they can drive.

A large number of patients in the present study ob-
served the restrictions. Overall, patients in the restricted
group were an average of 73.1% compliant with all aspects of
their protocol. The patients in the unrestricted group were less
compliant than those in the restricted group with regard to
range-of-motion restrictions at six weeks. Patients in the un-
restricted group also were less likely to restrict their motion
voluntarily at six months. The most common reasons that pa-
tients in the restricted group were noncompliant and in viola-
tion of the protocol were that they did not obtain an elevated
chair for home use and did not use pillows when supine in bed
or for side-sleeping.
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Another benefit of removing some of the traditional hip
precautions is the associated economic savings. The estimated
cost savings in this study were substantial, and the environ-
mental burden associated with discarding equipment such as
abduction pillows was reduced.

The present study had some limitations. First, it is con-
ceivable that despite the pre-study power analysis and inclu-
sion of a relatively large number of patients, the lack of a
significant difference between the two groups with regard to
the rate of dislocation was the result of a type-II statistical er-
ror. We believe that this is unlikely given the increased statisti-
cal power in the post-study statistical analysis. In addition, a
recent retrospective review of postoperative complications in
more than 1000 patients undergoing total hip arthroplasty at
our institution revealed that the rate of early dislocation con-
tinues to be <1% despite the abandonment of most patient
restrictions.

Second, all of the hip arthroplasties in the present se-
ries were performed through an anterolateral approach,
which is believed to be associated with a lower rate of dis-
location than the posterolateral approach™*"”. Hence, the ap-
plicability of these findings to total hip arthroplasties
performed through approaches other than the anterolateral
approach remains questionable. In addition, all procedures
were performed by or under the direct supervision of experi-
enced surgeons who each perform more than 500 total hip
arthroplasties annually. Moreover, these hip replacements
were performed with the patient in a supine position, which
affords improved accuracy of acetabular component posi-
tioning and restoration of limb length®. The combination of
these factors could have contributed to the already low dislo-
cation rate in the study group.

Third, the present study evaluated patients undergoing
uncomplicated primary hip arthroplasty and excluded those
with predisposing factors to hip instability such as previous
hip surgery and potential abductor weakness, neurological
conditions, hyperflexibility, or other connective-tissue disor-
ders. Last, and perhaps most important, all patients in the
present study were clearly instructed to avoid crossing their
legs, to avoid hip flexion beyond 90°, and to avoid excessive
rotation that could jeopardize soft-tissue and abductor re-
pairs for six weeks postoperatively. We believe that it is
important for patients to be given detailed instructions re-
garding these range-of-motion precautions in order to allow
better soft-tissue healing because patient education still re-
mains critical for avoiding dislocation and other complica-
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tions following joint arthroplasty.

We conclude that the imposition of restrictions other
than the limitation of extremes of motion did not influence
the prevalence of early dislocation in this group of patients
managed with uncemented total hip arthroplasty through an
anterolateral approach. On the basis of the initial findings of
the present study, we now ask all patients to comply with the
range-of-motion restrictions (that is, the avoidance of flexion
of >90°, leg adduction, and external and internal rotation of
>45°) for six weeks postoperatively, but we have discontinued
the use of in-hospital abduction pillows, the avoidance of side-
sleeping, the use of a pillow between the legs while supine in
bed and for side-sleeping, the avoidance of driving or being a
passenger in an automobile, and the use of an elevated chair
or toilet seat.

Appendix

A table presenting demographic data and details related
to the surgical procedure and also the follow-up ques-
tionnaires are available with the electronic versions of this ar-
ticle, on our web site at jbjs.org (go to the article citation and
click on “Supplementary Material”) and on our quarterly CD-
ROM (call our subscription department, at 781-449-9780, to
order the CD-ROM). =
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