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Abstract The purpose of this study was to evaluate the
effects of partial and full weightbearing after cementless
total hip arthroplasty over a two year follow-up period.
Fifty-nine women and 41 men (average age 61 years) received
an uncemented Spotorno stem and were randomised into a
full and a partial weightbearing group. No significant
difference was found between the groups with regard to the
Merle d” Aubigne hip score, VAS pain level, shaft migration
or radiographic signs of bony ingrowth. All femoral
components seemed radiologically well-fixed and showed
bone ingrowth at 24 months. Provided that solid initial
fixation is obtained full weightbearing immediately after
cementless total hip arthroplasty using a hydroxyapatite-
coated Spotorno-type femoral shaft component can be
recommended.
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Introduction

Uncemented total hip arthroplasty (THA) has gained
widespread acceptance due to reliable intermediate and
long-term results [1-4]. Immediate weightbearing after an
uncemented THA may cause micromovements at the bone—
implant interface, jeopardising stability and ingrowth of the
implant [5]. Pilliar et al. reported that osseous ingrowth is
inhibited by excessive micromotion at the interface between
implant and bone [6]. Therefore, most patients have been
mobilised with partial weightbearing or nonweightbearing
for four to 12 weeks after implantation of cementless
femoral components [1—4].

On the other hand, functional recovery may be promoted
by immediate weightbearing and periprosthetic demineralisa-
tion may be reduced [7, 8]. Ingrowth of the bone onto
uncemented implants will occur after rigid initial stability is
acquired at surgery [9]. Long-term follow-up data with
satisfactory clinical results supported early weightbearing in
patients with cementless femoral components [7, 8, 10—-13].
However, most prospective studies describing the results after
immediate full weightbearing after uncemented THA report
the results of relatively small numbers of patients [7, 10—13].

The objective of this prospective study was to evaluate
the effects of partial and full weightbearing after cementless
total hip arthroplasty on the clinical and radiological results
over a two-year follow-up period.

Patients and methods
One hundred consecutive patients were included in our
prospective study. Patients with primary osteoarthritis or

osteonecrosis of the hip necessitating a total hip arthro-
plasty were randomised using envelopes into a full
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weightbearing group (group F) and a partial weightbearing
group (group P). Informed consent of every patient was
obtained and the study was approved by the Institutional
Review Board. The same surgical technique was used in
every patient. Three experienced surgeons operated upon
the patients in supine position using an anterior, trans-
gluteal approach. All patients received an uncemented
hydroxyapatite-coated Spotorno-type femoral shaft compo-
nent and a cementless titanium-coated acetabular compo-
nent. Initial mechanical stability was achieved by press fit.
Patients were mobilised on the first postoperative day under
supervision of experienced physiotherapists. The patients in
the full weightbearing group were immediately instructed to
walk without external support whenever possible. The
patients in the partial weightbearing group were allowed
to walk with 15 kg weight on the operated hip using
crutches for six weeks. Both mobilisation protocols were
supervised by physiotherapists. After hospital discharge
every patient stayed for four weeks at a physiotherapy
health centre which continued the weightbearing schedule.
After six weeks all patients progressed to weightbearing as
tolerated.

The patients were evaluated clinically after three months
and 24 months using the Merle d’ Aubigne hip score [14].
All patients were asked to assess their pain level using a
visual analog pain scale. A score of 0 represents no pain
and a score of 10 represents the worst imaginable pain of
the patient. Bijur et al. showed that the VAS is sufficiently
reliable to be used to assess acute pain [15]. The degree of
mobility (ability to walk with or without aids) was assessed
at both follow-up visits. Patients were also monitored for
complications such as fracture, dislocation, symptomatic
deep venous thrombosis and infection.

Radiographic evaluation

Standardised anteroposterior and lateral radiographs were
taken immediately after the operation and at the three and
24-months follow-up visit. Blinded analysis of the radio-
graphs was done by an orthopaedic surgeon otherwise not
involved in the study. For the evaluation of possible shaft
migration distance, measurements were performed between
the most medial point of the lesser trochanter and the
shoulder of the prosthesis [10]. The diameter of the

acetabular cup was also measured on each X-ray and was
used to correct differences in magnification. A migration of
5 mm or more in the vertical direction was considered to
indicate shaft subsidence [16]. Heterotopic ossifications were
assessed using the Brooker classification [17] and radiolu-
cent lines around the femoral component were assessed
using a zonal classification of the proximal femur [18].

Statistical analysis was performed using the Mann-
Whitney U-test since the measurements of the primary
parameters were not normally distributed. A p-value of less
then 0.05 was considered significant. We used SPSS for
Windows for all statistical evaluations.

Results

The patient population consisted of 59 women and 41 men
(Table 1). Checking the homogeneity of the groups as a
condition of their comparability showed equal distributions
for sex, age and weight in the two randomised groups; the
average age in our study was 61 years in both groups (range
43-75 years). With regard to the indications for surgery and
the size of the implant or the mean duration of hospital stay,
there were no significant differences between the two groups.
Ninety-two patients (47 patients in group F and 45 patients
in group P) could be examined clinically and radiologically
three months after the operation. At the 24-months follow-
up 83 patients (43 patients in group F and 40 patients in
group P) could be examined. The remaining 17 patients
could not be evaluated as they either were unwilling to
participate further (five patients), could not be contacted
(nine patients) or the patient had died (three patients).

Clinical outcome

Three months and 24 months after the operation the range
of motion in the hip joint showed no significant difference
between the two groups. The Merle d” Aubigne hip score at
the three-months follow-up visit were 15.1 for group P and
15.4 for group F. After 24 months, the Merle d° Aubigne
score showed a value of 17.3 for patients in group P and a
value of 17.1 for patients in group F. There was no signifi-
cant difference between the two groups at either follow-up
visit.

Table 1 Demographic data ]
Demographic

Partial weight bearing group Full weight bearing group

Number of patients
Men/women
Age (years)
Height (cm)
Weight (kg)

50 50

19/31 22/28
60.6+12.5 61.2+13.1
166+8.6 168+9.6
76+11.0 80+9.1
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In the VAS for assessing the pain level no significant
difference could be found between the two groups at
three-months (3.3 points in group F and 3.1 points in
group P) or at the 24-months follow-up (1.1 and 0.9
points, respectively).

Three months after the operation 35 of 47 patients (74%)
showed a secure and free gait, whereas 30 of 45 patients
(67%) from the partial weightbearing group were able to
walk without a cane. At the 24-months follow-up 42 of 43
patients (98%) in the full weightbearing and 39 of 40
patients (98%) in the partial weightbearing group were
mobile without a cane (Table 2).

Radiological outcome

At the three-months follow-up a shaft migration less than
2 mm was present in 87 patients (95%). Three patients in
group F and two patients in group P presented with a shaft
migration between 2 and 4 mm. Patients in group F showed
an average shaft migration of 1.6+1.0 mm compared to an
average shaft migration of 1.4+1.0 mm in group P. The
difference was not significant (p=0.38). Between the three-
months and the 24-months follow-up visits no further shaft
migration greater than 1 mm could be detected in either
group. Since no migration of 5 mm or more was found no
subsidence of the femoral shaft was considered to have
occurred in either group. All femoral components seemed
radiologically well-fixed and showed bone in-growth at the
24-month follow-up visit.

Fourteen patients (33%) in the full weightbearing group
and 13 patients (33%) in the partial weightbearing group
showed periarticular areas of ossification (16 Brooker type I, 7
type II and 4 type III). Radiolucent lines on the femoral side
were seen in five patients in group F: three in zone 1 and two
in zone 7. Radiolucent lines on the femoral side were seen in
four patients in group P: two in zone 1, one in zone 2 and one
in zone 7. All radiolucent lines were less than 1 mm wide.

Complications
Two patients in the partial weightbearing group presented

with a deep vein thrombosis; this complication did not
occur in the full weightbearing group. There were two

Table 2 Clinical results

patients with surgery-related complications; due to an early
wound infection (Staphylococcus aureus) an operative
procedure with irrigation and debridement was necessary
in one patient of the partial weightbearing group. One
patient of the full weightbearing group had to undergo
surgical revision for a postoperative haematoma. There
were no deep infections, hip dislocations or periprothetic
fractures by the 24-month follow-up visit.

Discussion

There is still controversy in the literature about the
optimal postoperative management after cementless total
hip arthroplasty. Partial weightbearing for six to 12
weeks has often been recommended [19-22]. However,
partial weightbearing may increase muscle atrophy and
loss of bone mineral density, therefore inhibiting func-
tional recovery [7]. Furthermore, the risk of deep venous
thrombosis may be increased with partial weightbearing
after THA [23, 24]. On the other hand unrestricted
weightbearing after an uncemented THA may cause
micromovements at the bone—implant interface, jeopar-
dising stability and ingrowth of the implant [5].

The stability of cementless implants is dependent on the
initial mechanical fit between the prosthetic stem and the
intramedullary canal. This initial implant stability of
cementless components has been increased to three times
body weight using new implant designs and surface
finishings [25]. Bergmann et al. reported that standing on
one leg without walking aids resulted in loads of as much
as 300% body weight. Therefore, from a biomechanical
standpoint, immediate full weightbearing might be possible
after cementless THA [26].

Immediate full weightbearing was first done in patients
having bilateral uncemented THAs [27]. The authors
concluded that ingrowth of bone was not adversely affected
by full weightbearing if initial stability of the metaphyseal
and diaphyseal portions of the femur had been achieved
[27]. However, patients used two crutches for four to
eight weeks, and walking aids were used for an average of
3.5 months. Rao et al. [8] compared femoral subsidence on
conventional radiographs and clinical results after unilateral

Group Three months postoperative 24 months postoperative
Hip score VAS pain level Ability to walk without a cane Hip score VAS pain level Ability to walk without
a cane
Partial weight bearing group 15.1 3.1 30/45 (67%) 17.3 0.9 39/40 (98%)
Full weight bearing group ~ 15.4 33 35/47 (74%) 17.1 1.1 42/43 (98%)
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and simultaneous bilateral uncemented total hip arthro-
plasty. Immediate weightbearing after bilateral total hip
arthroplasty in this study resulted in more initial subsidence
of the femoral prosthesis but did not preclude the prosthesis
from becoming stable and achieving bone ingrowth. Patients
in both groups obtained satisfactory clinical results [§].
Jacobs and Christensen [28] investigated whether subsidence
of a tapered, proximally porous- and hydroxyapatite-coated
femoral implant with immediate postoperative weight-
bearing differs between men and women. Regardless of
sex, subsidence was greater at one year than at six weeks;
men subsided significantly more at one year than women.

Chan et al. [29] found that full weightbearing after
uncemented THA is compatible with good clinical results
and stability using conventional radiography. These data
were recently supported by Strom et al. [30]. In this study
42 patients with osteoarthritis were operated up on using an
uncemented CLS stem and randomised to partial or
unrestricted weightbearing. The authors concluded that
early full weightbearing and active rehabilitation can be
used for the uncemented CLS stem without increased risk
of early loosening. However, most prospective studies
describing the results of immediate full weightbearing after
uncemented THA included a rather small number of
patients [7, 10-13, 29, 30].

We included one hundred patients in our prospective
study. In accordance with the literature, our results showed
no difference in the clinical outcome between patients
mobilised with full weightbearing and patients mobilised
with partial weightbearing after cementless total hip
replacement. The radiological follow-up findings in our
patients are also in conformity with the literature; no
significant differences were seen that might be attributable
to the early postoperative mode of weightbearing. The
majority of patients in the full weightbearing group as well
as in the partial weightbearing group showed a shaft migration
of less than 2 mm within the first three months. No further shaft
migration greater than 1 mm occurred between the three-
months and the 24-months follow-up visits in either group,
indicating that the femoral stem had stabilised. A little
subsidence of the uncemented CLS stem has also been reported
by Strom et al. [30]. Using radiostereometric analysis they
found 1.2-mm subsidence of the stem at 24 months with no
significant difference in the migration pattern between the
unrestricted and partial weight bearing groups.

Initial migration seems to be tolerated in the uncemented
hydroxyapatite-coated stems we used in our study. This
may be explained by the quality of hydroxyapatite as a
biological adjuvant which enhances bone in-growth even
across a gap [31]. Hydroxyapatite-coating may play an
important role for early weightbearing because it induced
bony in-growth into the implant despite continuous micro-
motion of more than 150 pm [32].

@ Springer

Full weightbearing immediately after surgery has been
reported to prevent deep venous thrombosis [23]. In our
study no symptomatic deep venous thrombosis was found
in the full weightbearing group compared to two deep
venous thromboses in the partial weightbearing group.

It has been shown that the compliance of the patients
with the recommended limited weightbearing is low [33].
We did not use a pressure-sensitive auditory device
incorporated in the sole of the shoe to control the prescribed
weight limit. This may be a limitation of our study. On the
other hand all patients were mobilised under supervision of
experienced physiotherapists during their hospital stay and
after discharge every patient stayed for four weeks at a
physiotherapy health centre which continued the weight-
bearing schedule. For the evaluation of possible shaft migra-
tion, distance measurements were performed using
standardised anteroposterior and lateral radiographs. Variabil-
ity in patient positioning or exposure may have led to errors in
the measurement of shaft migration. We did not use roentgen
stereophotogrammetry (RSA) since previous studies with
uncemented hydroxyapatite-coated prostheses have shown
minimal migration of the femoral component after two years
[11, 12, 30]. The strengths of the study include the
prospective design and the relatively high number of patients
included. The radiological analysis was performed by an
orthopaedic surgeon otherwise not involved in the study,
removing the potential for surgeon bias.

The objective of this prospective study was to evaluate
the effects of partial and full weightbearing after cementless
total hip arthroplasty on the clinical and radiological results
over a two-year follow-up period. No significant difference
was found between the groups with regard to the Merle d’
Aubigne hip score, VAS pain level, shaft migration and
radiographic signs of bony ingrowth. Provided that solid
initial fixation is obtained, full weightbearing immediately
after cementless total hip arthroplasty using a hydroxyapatite-
coated Spotorno-type femoral shaft component can be
recommended.
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