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Introduction

Total hip arthroplasty (THA) is the standard surgical 
intervention for most of hip disorders. The aim of the 
surgery is to restore the function and eliminate the pain in 
patients with severe hip osteoarthritis (1,2) Improving the 
understanding of the biomechanics of the hip joint helps in 
reducing the loads on it during daily activities and restoring 
normal function while decreasing failure rate (3).

Cemented THA was the standard surgical option several 
years ago, but uncemented implants are now growing more 
popular. There is no issue about immediate unrestricted 

weight bearing (UWB) for uncomplicated cemented THA, 
which is the main concern for cementless THA. 

Stability of cementless femoral components is such 
a key element for successful THA. This stability was 
evaluated by the measurement of relative micromotion on 
a few simultaneous locations around the stem in cadaveric 
experiments (4).

It is questionable whether immediate UWB following 
cementless THA could result in better prognosis on 
the long and the short terms (i.e., early recovery and 
independency in day activities) (5). Immediate rehabilitation 
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with UWB could have the advantage of shortening the 
hospital stay following THA and getting the patient quickly 
involved in daily-life activities after such major surgery (6). 
Protected weight-bearing rehabilitation after cementless 
THA has also been reported to decrease micromotion of 
the stem component, especially when using two crutches 
for at least 6 weeks postoperatively (7,8). Full or UWB 
immediately after surgery has been reported to prevent deep 
venous thrombosis (9). However, early weight bearing may 
result in micromotion of the femoral stem with increasingly 
fibrous growth around the hip prosthesis (10-12).

The aim of this study is to assess the effect of immediate 
and graduated UWB on the clinical outcome of primary 
cementless THA and to assess the amount of micromotion 
associated with this rehabilitation protocol.

Methods

Twenty subjects participated in this study with primary 
cementless THA and mean age 57.5 years (range, 50–65 years).  
They were randomly divided into two groups (group 
A and group B); see Table 1. Although subjects were 
non-computationally randomized (by admission), the 
randomization gave some consistent results in terms of 
gender division. Written consent was obtained for all 
patients who were involved in this study. This study has 
obtained an ethical committee approval (135/2015) from the 
Faculty of Physical Medicine, Cairo University. of gender 
division. Written consent was obtained for all patients who 
were involved in this study.

Group A (10 subjects) started rehabilitation program with 
immediate UWB gait training, and group B (10 subjects) 
started with graduated weight bearing (GWB) gait training. 
Both groups were tested immediately after surgery and 6 
and 12 weeks postoperatively. 

All subjects selected for this study had either unilateral 

or bilateral and primary cementless THA and had a 
referral including medical report and clarifying medical 
status stability. They all have followed their entitled 
physical therapy program. Subjects of group A under 
UWB have been allowed to use a cane or one crutch in the 
first week or within the hospital stay only for balance not 
for weight bearing.

Morbid, obese subjects or subjects with hip implant due 
to rheumatoid disease, tumors, developmental dysplasia, 
musculoskeletal disorders or deformities were excluded from 
this study. Also, subjects who require special footwear or foot/
leg prosthesis pre- or postoperatively were also excluded. 

Clinical evaluations have been performed 1 week after 
surgery (initial) and 6 and 12 weeks postoperatively and 
yearly thereafter. Harris hip score (HHS) and short physical 
performance battery (SPPB) were used to evaluate the 
outcome of the operations. Changes in HHS, SPPB and 
micromotion of the femoral stem vertically have been 
measured and statistically analyzed with ANOVA test.

The axial migration (micromotion) of the stem was 
measured on digital radiographs through calculating the 
distance from the tip of the greater trochanter to a reference 
point in the stem. The vertical distance between the two 
points is calculated on each film and the difference was 
considered as a measure of the subsidence of the prosthesis. 
The intraobserver error has been considered, and the 
immediate postoperative and last follow-up X-rays were 
evaluated (Figure 1).

Results (findings) were expressed as median value or 
percentage. The variables in the two groups were compared 
through Mann Whitney test, while the different assessments 
within the same group were compared through Friedman 
ANOVA followed by Wilcoxon sign rank test for pair wise 
comparison. Categorical data were compared through Z test. 
The data were considered significant if P value was ≤0.05 and 
highly significant if P value <0.01. Statistical analysis was 

Table 1 Demographic data of the two studied groups

Point of comparison UWB (n=10) GWB (n=10) Z test P value

Age (years) 54.5 (50.0–65.0) 56.0 (51.0–65.0) −0.874 0.382 (NS)

Gender (F/M) 5:5 (50%/50%) 5:5 (50%/50%) −0.170 1.000 (NS)

Diagnosis 

Bilateral THA : left THA : right 
THA

1:3:6 (10%/30%/60%) 0:5:5 (0%/50%/50%) −0.711 0.451 (NS)

Data are expressed as median (minimum–maximum) or number (%). NS, P>0.05= not significant; UWB, unrestricted weight bearing; GWB, 
graduated weight bearing; THA, total hip arthroplasty.
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performed through SPSS (version 16 windows).
All subjects in both groups have been operated with THA 

recently with the postoperative manifestations of functional 
impairments after hip arthroplasty were investigated by the 
use of HHS and SPPB (Tables 2,3). A physical examination 
was conducted for each subject prior to acceptance to 
enrollment in this study. All subjects have been inspected 
for postural asymmetry and deformities. The examination 
consisted of checking any muscle weakness, possible joint 
instability, leg discrepancy ≤1 inch, balance impairment, 
sensory abnormalities, vascular trouble or other conditions 
that may affect the lower and upper extremities as well as 

any related body segments.

Results

Group A had a mean age of 54.5 (range, 50.0–65.0) years, 
and a female to male ratio of 5:5, while group B had a mean 
age of 56.0 (range, 51.0–65.0) years and a female to male 
ratio of 5:5. 

In group A, there was no statistically significant 
difference in median values of the radiological vertical 
micromigration of femoral stem measured at 6 weeks 
post-assessment (median 6.15; range, 5.5–7.4) and their 
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Figure 1 Digitized photography versus radiostereometric analysis (RSA).

Table 2 Comparison between the median values of the HHS in the two studied groups measured at different times of assessment

Time of assessment UWB (n=8) GWB (n=8) Z test P value

Initial 31.0 (30.0–40.0) 35.0 (30.0–45.0) −1.167 0.243 (NS)

6 weeks 55.5 (50.0–69.0) 55.0 (45.0–70.0) −0.543 0.587 (NS)

12 weeks 85.0 (70.0–97.0) 90.0 (80.0–96.0) −0.696 0.486 (NS)

Data are expressed as median (minimum–maximum). NS, P>0.05= not significant; HHS, Harris hip score; UWB, unrestricted weight bearing; 
GWB, graduated weight bearing.

Table 3 Comparison between the median values of the SPPB in the two studied groups measured at different times of treatment

Time of Assessment UWB (n=8) GWB (n=8) Z test P value

Initial 5.0 (3.0–6.0) 4.5 (3.0–6.0) −0.475 0.635 (NS)

6 weeks 8.0 (6.0–9.0) 7.0 (6.0–9.0) −0.945 0.345 (NS)

12 weeks 10.5 (8.0–12.0) 10.0 (8.0–11.0) –1.171 0.242 (NS)

Data are expressed as median (minimum–maximum). NS, P>0.05= not significant; SPPB, short physical performance battery; UWB, 
unrestricted weight bearing; GWB, graduated weight bearing.
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corresponding at 12 weeks post-assessment (median 6.15; 
range, 5.5–7.4; P=0.317) as shown in Figure 2 and Table 4. 
In group B, there was no statistically significant increase in 
median values of the radiological vertical micromigration 
of femoral stem measured at both 6 weeks post-assessment 
(median 6.15; range, 5.5–7.4; P=0.028) and 12 weeks post-
assessment (median 6.15; range, 5.5–7.4; P=0.018) when 
compared with initial time of assessment (median 6.0; 
range, 5.5–7.2). 

Discussion

THA is currently one of the most widely performed 
procedures in orthopedic practice. Although the use 
of cementless THA has rapidly spread, it should be 
remembered that problems specific for cementless THA do 
occur, as with cemented THA.

No marked evidence was found that makes cementless 
THA less desirable than cemented type despite potential 
complications in the mechanical stem (13). In cementless 
THA, early weight bearing is common although it is still 

not evident enough to replace other protocols. Immediate 
rehabilitation with protected weight bearing after uncemented 
THA can be performed by gait pattern using crutches or by 
stair climbing (13). No adverse effect was found regarding 
micromotion or osteointegration of the femoral stem with 
immediate UWB following uncemented THA. There was 
also no correlation between immediate UWB and failure of 
osseointegration or implant loosening.

In this study, we evaluated the effect of partial and 
full weight bearing after cementless THA with different 
types of hip prostheses (ABG; Stryker-Howmedica, USA) 
using radiostereometric analysis (RSA). Both groups had 
primary cementless THA and were tested immediately after 
surgery and 6 and 12 weeks postoperatively. All patients 
were operated in a standardized way by three experienced 
surgeons and they were randomized to partial or full weight 
bearing during the first 6 weeks after surgery. Subjects 
of group A started immediate UWB gait training within 
rehabilitation program and group B started with GWB 
gait training. No adverse effect was found between the two 
groups, which justifies using this regimen after uncemented 

Table 4 The median values of the radiological vertical micromotion of femoral stem in the two studied groups measured at different times of 
treatment

Time of assessment UWB (n=8) GWB (n=8) Z test P value

Initial 6.30 (5.6–7.5) 6.00 (5.5–7.2) –1.060 0.289 (NS)

6 weeks 6.40 (5.7–7.8) 6.15 (5.5–7.4) –1.099 0.272 (NS)

12 weeks 6.45 (5.6–7.8) 6.15 (5.5–7.4) –1.363 0.173 (NS)

Data are expressed as median (minimum–maximum). NS, P>0.05= not significant; UWB, unrestricted weight bearing; GWB, graduated 
weight bearing.

Figure 2 Comparison between the median values of the radiological vertical micromigration of femoral stem measured at different times of 
assessment in the graduated weight bearing (GWB) group.
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THA (14). Hol et al. give a moderate to strong evidence for 
immediate UWB after primary uncemented THA, that is, 
patients started their rehabilitation as soon as possible after 
surgery with immediate weight bearing as tolerated (6).

Götze et al. have collected clinical and radiographic 
findings of 46 patients who underwent 50 consecutive 
primary THA using porous-coated femoral components 
with 2-years follow-up period. Twenty five patients had 
performed full weight bearing immediately after THA. 
The authors compared the results with a previous control 
group that performed UWB (≤50 lb) for 6 weeks and they 
found that the femoral components in both groups had 
radiographic evidence of bone ingrowth fixation at the 
final follow-up. Thus, it seems that bone ingrowth occurs 
whether partial or full weight-bearing protocol is followed 
for postoperative rehabilitation (15).

Only two studies found significant increase in subsidence 
after full weight bearing during the first 6 weeks after 
surgery as a result of all previous findings and clinical 
research results regarding the significance of weight bearing 
on postoperative THA patients (16,17). 

The novelty of this study comes as we study the effect 
of immediate UWB and how it affects the function, 
mobility and restoration (especially gait performance and 
independency) and, at the same time, how weight bearing 
affects the micromotion of THA prosthetic stem vertically. 
Limitations of this study are the number of patients which 
is relatively low, and that RSA markers were not used to 
measure the amount of subside (migration).

In this work, immediate UWB was found to have the 
same effect as GWB on hospital stay, rehabilitation process, 
gait parameters and independency after primary cementless 
THA.

Conclusions

In comparison to graduate weight-bearing protocol, 
immediate unrestricted rehabilitation following cementless 
THA had similar clinical outcome in terms of HHS and 
axial micromotion of the prostheses.
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