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Abstract  

Symptoms of pain, loosening and squeaking were historically reported as the main revision reasons for articular surface 

replacement XL (ASR XL) total hip arthroplasty. A total of 42 cementless primary total hip arthroplasties using ultra 

large-diameter femoral head and mono block acetabular component were performed in our institution. These 

consecutive 42 arthroplasties were retrospectively reviewed and the results were recorded and analysed. After an 

average 3-year follow-up period (range, 2.5-3.6 years), 42 primary replacements in 39 patients could be reviewed fully. 

Mean age at surgery was 51.9 years (range, 20-92 years). Pain was noted in 4 hips and squeaking was noted in 1 hip. 

According to Harris rating system, clinical results were graded excellent and good in 93% of hips and fair in 7%. 

Radiologically, the cup abduction angle of the acetabular components for all symptomatic hips was in acceptable realm. 

There has been no osteolysis or asceptic loosening on both sides of the hip. The failure rate of ASR XL total hip 

arthroplasty was 2% at early follow-up. The controversial ASR XL acetabular component could yield excellent clinical 

results in some circumstances.  
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Introduction 

     After going through the clinical practice of first-
generation and second-generation metal-on-metal 
articulations in total hip arthroplasty, people began to 
observe the advantages of large diameter metal-on-metal 
bearing surface. Large diameter metal-on-metal 
articulations could offer improved stability and increased 
range of motion compared with smaller diameter 

bearings [1,2]. Meanwhile, with improved metallurgy and 
new manufacturing quality control, metal-on-metal 
implants were thought to be able to reduce bearing wear 
and to achieve better long-term results than conventional 
implants. These proposed advantages together have 
prompted the use and development of large diameter 
metal-on-metal articulations worldwide. 
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     The ASR XL (DePuy Orthopaedics, Warsaw, Indiana) 
hip prosthesis was released in worldwide for use in 
conventional total hip arthroplasty in 2003. This total hip 
system made it possible to have a mono block metal-on-
metal ace tabular component paired with a large diameter 
femoral head, allowing for greater range of motion and 
bone conservation. However, as a result of many 
complaints and higher revision rate than other bearing 
surfaces after use of ASR XL hip prostheses, the ASR XL 
Acetabular System as well as the ASR Hip Re- surfacing 
System were voluntarily recalled worldwide by the 
manufacturer in August 2010.One of the reasons 
responsible for the recall was the higher short-term to 
mid-term failure rate reported in some literature [3-5]. 
 
      Out of concerns about the total hip arthroplasties using 
ASR XL Ace tabular System performed during early time 
in our institution, a retrospective survey has been devised 
to determine the clinical and radio graphical outcomes for 
the ASR XL total hip arthroplasty.  
 

Materials and Methods 

     Between April 2009 and June 2010, 42 cases (39 hips) 
of primary total hip arthroplasties with the DePuy ASR XL 
implant were performed at a tertiary care medical center 
by the senior author (Sun). Porous-coated cobalt-chrome 
DePuy ASR acetabular components were used in all hips, 
paired with the modular ultra large-diameter cobalt-
chrome femoral heads. The range of ace tabular cup 
diameter was 44-56mm and the range of femoral head 
diameter was 39-49mm. Modular titanium DePuy SROM 
stems were implanted for all patients. The outcome 
variable was success or failure. Failure was defined as the 
need for revision. 
 
     Table 1 gives the details of the patients enrolled in this 
study. Their mean age at surgery was 51.9 years (range, 
20-92years), and the mean body mass index (BMI) was 
23.9(range, 17.3-32.1). All the operations were performed 
with a modified Harding approach to minimize the 
incidence of posterior dislocation. When fixing the 
acetabular cup, under reaming press-fit technique was 
used. 

 
Men  Women  P 

Patients 19  20  
 

Unilateral 17  19  
 

Bilateral 2  1  
 

Average age(y) 49.8±15.7  54.8±11.3  0.313 

Average weight(kg) 70.8±9.5  59.2±8.8  0 

Average body mass index(kg/m2) 24.6±3.0  23.2±2.8  0.141 

Diagnosis(hips) 
 

 
 

 
 

Osteonecrosis 
 

 
 

 
 

Hip dysplasia 10  4  
 

Primary osteoarthritis 1  13  
 

AS* 4  4  
 

Post-traumatic 
 

 
 

 
 

OFFN* 4  0  
 

 
1  0  

 

 
1  0  

 
 

Table 1: Details of the 39 patients (42hips). 
*AS-ankylosing spondylitis OFFN-old fracture of femoral neck.
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     Postoperative follow-up of all the 39 patients was 
undertaken at two, six and twelve months and then 
annually. During the follow-up, we have managed to 
obtain the information of all the patients in any possible 
approach and 8 patients (8 hips) were contacted by 
phone or mail. Clinical results were graded according to 
the Harris scoring system. In light of the complications 
mentioned in former literature [4,5], incidence of groin 
pain, grinding, squeaking, dislocation and revision was 
particularly observed at each visit. A complete radiograph 
file was set for each patient and a single surgeon 
independent of the operation was assigned to make all 
radiographic measurements and assessments. According 
to the method by Callaghan [6], cup abduction was 
measured on a standard AP pelvis radiograph. Fixation 
and osteolysis were assessed using the method by DeLee 
and Charnley [7]. 
 
     Descriptive statistics were performed using the SPSS 
Software (Version 19). Independent t tests were used to 

assess differences in normally distributed continuous 
variables, and statistical significance was set at P < .05. 
 

Results 

     There were no revisions performed until the final 
follow-up. The average Harris score improved from 
preoperative 47.8 (range, 28.0-69.5) to 91.6 (range, 73.0 -
98.0) (P<0.05). In addition, the mean Harris score for the 
male patients and female patients was 93.0 and 90.2 
respectively, which did not have statistical difference 
(P=0.101). There were zero cases of osteolysis and zero 
cases of dislocation. Under the witness of surgeon 
independent of the operation, the mean abduction angle 
of all the acetabular cups was 38.7° (range, 32.0°-44.0°) 
and no differences were noted between the initial and the 
final measurement. Statistics of the results was shown 
(Table 2). 

 
 
 

 
Men(19 patients,21 hips) Women(20 patients,21 hips) P 

Mean abduction 40.0±2.5 39.7±3.9 0.834 

Mean Harris Score 93.0±5.3 90.2±5.4 0.101 

Complications 3 pain 1 pain,1 squeaking - 
 

Table 2: Statistics of the results. 
P values are in 2-tailed t test comparison between the men group and women group. 
 
     In total, there were 5 cases demonstrating hip 
dysfunction. Mean abduction and Harris score for this 
symptomatic subgroup were 36.8° and 84.2. Hip pain 
occurred in 4 patients (4 hips). One male patient had 
persistent pain after operation and needed NSAIDs to 
relieve the pain which greatly affected his daily life. 
However, there were no signs of loosening on the 
radiograph and no symptoms of infection (Figure 1). The 
cup abduction of this hip measured 36°.Though 
reoperation being vigorously advised, the patient finally 
refused the revision. The other three patients, one male 
and two female, noted light pain intermittently 1 year 
after operation. However, the pain had little influence on 
their daily life and they were satisfied with the current 
hip function. The abduction of these three hips measured 
36°, 40°and 40° respectively. There was one additional 
female patient (1 hip) noting the squeaking and the 
abduction measured 32°. The Harris score for this patient 
was 91 at final visit and she felt no need to be given any 
treatment. Thus, we concluded the early failure rate in 
this cohort was 2% (1/42). 
 

 
 

Figure 1: (A) Immediate postoperative anteroposterior 
radiograph of hip with the original diagnosis of 
osteonecrosis. (B) Radiograph of the same patient 1 year 
after operation when hip pain began to be noted. (C) 
Radiograph at the final follow-up showed no signs of 
asceptic loosening. 
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     No statistical difference in cup abduction and BMI was 
found between the symptomatic hips and the 
asymptomatic hips. In addition, we compared the data in 
this study with the data available in former literature 
about ASR XL total hip arthroplasty [5] by using 2-tailed 

Student t test. Table  shows the details of the 
comparison. 

 
 
 
 

 
Men(21 hips) Men(39 hips)* p Women(21 hips) Women(31 hips)* P 

Age 49.8±15.7 55.8±12.2 0.1062 54.8±11.3 63.7±12.5 0.0117 

BMI 24.6±3.0 28.2±5.1 0.0044 23.2±2.8 27.0±6.1 0.0041 
 

Table 3: The details of the comparison. 
* The data cited from the literature. 
There was statistically significant difference in body mass index between these two cohorts. 
 

Discussion 

     Since the introduction of first generation of metal-on-
metal bearings made of stainless steel by Wiles [8], the 
complications caused by metal debris such as metal ion 
release, osteolysis, pseudo tumor formation and 
hypersensitivity have always been the persistent 
concerns. Several times of evolution of metal-on-metal 
bearing surface made it clear that improved metallurgy 
and manufacturing control were the primary ways to 
reduce wear debris. Based on this concept, some studies 
about metal-on-metal hip replacement have yielded 
excellent results after long term follow-up [9,10]. 
Meantime, the importance of implant design was also 
noted. In vivo and in vitro studies [11,12] both have 
demonstrated that large diameter metal-on-metal bearing 
surface could effectively reduce wearing rate. In addition, 
large femoral heads had fewer incidence s of dislocation 
than small femoral heads [1,2]. In high expectation to 
increase the range of motion of the hip joint and to reduce 
the wearing rate and dislocation, ASR XL system was 
introduced. However, in contrary to the advantages 
initially expected, adverse effects began to be reported [3-
5] after years of clinical use in hip replacement. The 
reasons leading to high failure rate were mostly 
attributed by the authors to the primordial design flaws of 
the ASR XL system. 
 
     We began to use the ASR XL system in total hip 
arthroplasty from April 2009.After an average 3-year 
follow-up, the failure rate in this cohort was estimated 
2%, better than the results reported in other 
corresponding literature [4,5,13]. To validate the result, 
some defects obviously existing in our study were listed 
as follows. First, one of the main reasons leading to ASR 
hip revision was the metal debris correlated with asceptic 
loosening [13] and per prosthetic osteolysis in some cases 

could not be detected simply by radio graphical 
assessment [14]. Nevertheless, we didn’t take serum Cr 
and Co level test at each visit. Thus, the final result that no 
osteolysis or asceptic loosening occurred in this cohort 
through radio graphical assessment may have some error 
in it. Second, 8 patients could not be reviewed fully by 
clinic route; phone and mail became the only ways to 
obtain the complete information of these patients. Based 
on this consideration, the mean Harris score 91.6 at the 
final follow-up may deviate from the real level slightly. 
Third, in comparison with the data from the large 
artificial joint replacement registry centers [3,13], the 
scale of samples enrolled in this study was smaller. 
However, it is of great significance to record the early 
term results of a group of Asian patients after using ASR 
XL hip system. 
 
     Aiming to clarify the reasons leading to the excellent 
result in this study, several factors influencing the 
treatment effect, such as abduction of the metal cup, body 
mass index of the patients and the sex difference, were 
analyzed. 
 
      In terms of cup angle, simulator studies have indicated 
an increase wear and metal ion levels with steeper cup 
angle （>50°） [15,16]. De Haan [17] proposed that, to 
optimize the wear characteristics of a metal-on-metal 
implant, a function articular surface of 10mm at least was 
necessary. Owing to the sub hemispheric design 
employed by ASR XL cup, a 48-mm ASR XL implant 
inserted at 45° of abduction functions like an implant 
placed at 59° of abduction, subsequently leading to edge 
loading, diminished lubrication and metallosis. In our 
series, the mean abduction measured 38.7° (range, 32.0°-
44.0°),which was smaller than Steele’41°(range,31°-57°) 
[4] and Langton’ 48.8° (range,36° - 76°) [13]. Lower 
position of metal cups by the surgeon effectively 
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prevented edge loading, decreasing the incidence of 
metalloids. 
 
     In one-leg standing position, the pressure the hip joint 
has to bear is three times bigger than the body weight. In 
running and jumping, the ratio could reach up to 10 or 
more. Thus, it is undoubted that overweight will 
accelerate the wear rate of the bearing surface. In this 
study, body weight and BMI were recorded and calculated 
for each patient. The mean BMI of these patients was 23.9 
(range, 17.3-32.1), which was statistically smaller 
(p<0.05) than that of corresponding literature [5]. 
Relatively lighter weight of Asian patients is helpful in 
avoiding acute abrasion and extending the duration of the 
metal-on-metal articulation. 
 
     A large number of literatures [18-20] have emphasized 
the effect of sex factor on the clinical result and cautioned 
that prudence should be taken before the application of 
metal-on-metal implant to female patients. In this study, 
all the patients were also divided into male group and 
female group. However, there was no definite difference 
in function results between these two groups. The only 
patient who we thought needed revision appeared in the 
male group. In terms of this sharp contrast, we didn’t 
make conclusion that there would never be differences 
between them. It is thought that long term follow-up is 
needed and the plan is in progress. 
 
     In summary, total hip arthroplasty using ASR XL 
system yield excellent clinical result than we initially 
expected after short term follow-up. The complications 
caused by this kind of cup design did not occur in our 
series in great number. However, we report this 
experience without explaining it fully. We hope that 
others will be able to confirm or refute the outcome we 
report and, if the former, explain it. 
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