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Background   There is no consensus as to whether unce-
mented or cemented femoral stems should be used in 
younger patients. We compared the uncemented Cone 
stem to the cemented Bimetric stem in young patients 
with osteoarthritis. 

Patients and methods   We randomized 45 relatively 
young patients (< 65 years old, mean age 54 years) with 
osteoarthritis to either an uncemented Cone stem or a 
cemented Bimetric stem. All patients were followed for 
2 years. Outcome was assessed by the Merle d’Aubigné 
score, conventional radiography and repeated radio-
stereometric analysis (RSA). We also followed 81 Cone 
stems for 8 (7–12) years with revision as endpoint. 

Results   The clinical outcome was excellent. No 
patient had postoperative thigh pain. The migration was 
small. The Bimetric stem was stable during the whole 
observation period, while the Cone stem subsided and 
rotated to retroversion during the first 3 months post-
operatively, and then remained stable. In the follow-up 
study of 81 Cone stems, 1 stem was revised.

Interpretation   We conclude that both the cemented 
Bimetric stem and the uncemented Cone stem are 
stable and give excellent clinical results after 2 years in 
relatively young patients with osteoarthritis. Although 
designed for CDH hips, the Cone stem appears to be 
suitable also for patients with osteoarthitis. 

■

Whether uncemented or cemented devices are best 
in hip arthroplasty in young patients is contro-

versial (Wroblewski 1993). Total hip arthroplasty 
with a cemented Charnley type of prosthesis pro-
vides more than 85% excellent results in long-term 
follow-up (Wroblewski and Siney 1993). However, 
some reports have indicated that the results are less 
favorable in younger patients (Hozack et al. 1993, 
Ballard et al. 1995, Neumann et al. 1996, Dowdy 
et al. 1997). Sylvan et al. (2001) found that a group 
of patients with mechanical failure after cemented 
arthroplasty had a lower average age than those in a 
success group with the same implants. In the hope 
of better outcome, uncemented devices are often 
chosen for young patients. Good results using 
uncemented stems have been reported; Önsten et 
al. (1996) reported on 30 Omnifit hydroxyapatite-
coated stems that showed little migration in the first 
2 years, as measured by radiostereometric analysis 
(RSA). Söballe et al. (1993) found that a hydroxy-
apatite stem (Bimetric) was stable for the first year 
postoperatively, while the same stem with plasma-
sprayed titanium alloy coating was less stable 
during the same follow-up time. On the other hand, 
Kärrholm and Snorrasson (1993) reported that of 
18 ribbed uncoated stems, 13 had subsided accord-
ing to RSA at the 2-year follow-up. 

In the early 1990s a cemented titanium stem, 
Bimetric, was used as a first-hand choice in younger 
patients (i.e. < 65 years of age) in our department. 
However, recent results have made us aware of 
problems with cemented stems in younger patients 
(Hozack et al. 1993). Thus, an uncemented stem, 
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the Cone, was introduced in our clinic. We had no 
solid evidence, however, of the best choice for this 
patient group. 

Early migration of cemented hip stems detected 
by RSA increases the risk of later revisions (Kärr-
holm et al. 1994a). Thus, the RSA technique seems 
to be suitable as the first step in the clinical evalua-
tion of a prosthesis device.

We compared the early migration pattern using 
RSA and the radiographic and clinical outcome 
of the Cone and the Bimetric stems in younger 
patients with osteoarthritis. In addition, we hoped 
to determine whether the uncemented Cone stem is 
a safe option in young patients with osteoarthritis. 
Thus, we also followed a group of patients who 
had been operated with the Cone stem in order to 
study the mid-term revision rate of this stem. 

 

Patients and methods

Between November 1996 and June 1998, we ran-
domized 45 young patients with osteoarthritis to 
either an uncemented Cone (n = 22) or a cemented 
Bimetric femur hip stem (n = 23) (Table 1). The 
inclusion criteria were age under 65, unilateral 
osteoarthritis, and a shape of femur suitable for 
the Cone stem. Patients weighing over 100 kg 
or with any musculoskeletal disease—except 
osteoarthritis—were excluded. Wagner and Wagner 
(1995) pointed out that a trumpet-formed femur is 
not suitable for the Cone stem since this shape does 
not provide enough cortical bone contact distally. 

According to the guidelines of the manufacturer, 
approximately at least two-thirds of the distal stem 
should have cortical bone contact in order to secure 
stability. Thus, before inclusion and randomiza-
tion we arbitrarily required at least 6 cm of distal 
bone contact, measured by templates on regular AP 
radiographs. Randomization was performed with a 
closed envelope technique. No stratification was 
done. The patients were followed for 2 years with 
clinical examination, radiographic examination 
and RSA. In addition, to determine stem survival 
we also followed 82 patients (83 THA) under the 
age of 65 who were operated with the Cone stem, 
using revision as endpoint. The mean follow-up 
time was 8 (7–12) years.

The implants

The Cone stem (Figure 1) is a grid blasted tita-
nium-aluminum-nobelium alloy with a conical 
shape. The conus angle is 5° and it has 8 longitu-
dinal ribs of varying height (1–2 mm) to provide 
rotational stability. The CCD angle is 135° and the 
length is 15 cm. At operation, the femur is reamed 
conically according to the contour of the implant. 
Primary stability is obtained when the longitudinal 
ribs are impacted into the cortical bone.

The Bimetric stem is a collarless gridblasted 
titanium alloy stem (Figure 1). The length of the 
stem increases with increasing size. The CCD 
angle is 140°. All Bimetric stems were cemented 

Table 1. Patient data

 Randomized study Clinical 
  follow-up
 Cone Bimetric Cone

n  22 23 83
Female/Male 17/5 13/10 55/28
Age   
 mean 55 53 49
 median 55 55 50
 range 45–65 41–64 19–65
Primary/secondary
    osteoarthritis 18/5 20/3 37/46
CDH Perthes 0 0 20
Follow-up time (years)   
 mean 2 2 8.4
 range   6.7–12.2

Figure 1. The Cone and Bimetric stem.
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with vacuum-mixed Palacos cement with genta-
micin (Schering-Plough), and modern cementing 
technique was used with brushing of the canal and 
high-pressure lavage before inserting the cement 
and the stem. 

All patients with the Cone stem were instructed 
to walk with partial weight bearing (15 kg) for 3 
months, while the patients with Bimetric stem 
were allowed immediate weight bearing directly 
after surgery. All patients in the randomized study 
received a cemented Cenator (Corin, Cirencester, 
UK) acetabular component. The operations were 
done with an anterior-lateral approach. All stems 
were given a 28-mm chrome cobalt head. No intra-
operative or postoperative complications occurred.

The study was approved by the local ethics com-
mittee (University of Uppsala) and all the patients 
had given their informed consent before inclusion.

Clinical examination 

All patients were clinically examined preoperatively 
and after 3, 12 and 24 months. The clinical results 
were evaluated according to the Merle-d’Aubigné 
score (Merle-d’Aubinge and Postel 1954). 

Radiography

Conventional radiographs with AP and lateral 
views were obtained postoperatively and after 
2 years. The radiographs were evaluated by an 
experienced musculoskeletal radiologist who was 
blinded as to the RSA and clinical results. Any sub-
sidence or radiolucency of the femur was evaluated 
and localization of radiolucent lines was classified 
according to Gruen et al. (1979). 

A stem was considered loose when one or more 
of the following criteria was present: (1) distal 
migration of the femoral component within the 
cement mantle of > 5 mm, or within the cortical 
bone; (2) visible fracture of the cement mantle; (3) 
distal migration of the femoral component between 
bone and cement of > 5 mm, and presence of radio-
lucency between bone and cement > 2 mm wide 
in more than one Gruen zone (Gruen et al. 1979); 
(4) mid-stem pivoting of the prosthesis with lateral 
stem-tip shift of > 3 mm; (5) medial calcar shift of 
the prosthesis of > 3 mm.

Radiostereometric analysis (RSA)

The RSA procedure and analysis was performed 

as described previously (Selvik 1989, Kärrholm 
et al. 1997). At the time of operation, 5–8 tanta-
lum ball markers (1.0 mm) were inserted into the 
proximal femur. RSA radiographs were taken 
with two X-ray tubes positioned at an angle of 
40˚. Both radiographs were exposed simultane-
ously. Two-dimensional measurements were made 
on a digitizing table (Biomedical Innovations AB, 
Umeå, Sweden). For calculation of migration, we 
used the computer program UMRSA (RSA Inno-
vations). Migration of the center of the head, and 
the calculated rigid body of the stem was calcu-
lated related to the mathematically defined rigid 
body of the tantalum balls in the femur. For all 45 
stems, the translation of the center of the head in 
the directions of the x-, y- and z-axes was calcu-
lated as well as the vectorial sum of these motions 
(maximal total point motion; MTPM). After we 
had included 11 patients, we could technically 
solve the task of marking the metal with tantalum 
balls. Thus, 18 Cone and 16 Bimetric stems were 
marked with 5 tantalum balls, 1 at the tip, 2 on 
each side of the body and 2 on each side of the 
hump distal to the neck. In these 34 stems, the 
translations and the rotations of the rigid body of 
the stem in the three different directions were also 
calculated. The precision error (value of preci-
sion) of the RSA measurements was determined 
on examinations postoperatively and a 99% confi-
dence interval was chosen (Mjöberg 1986) (Table 
2). A stem was considered to have migrated when 
the RSA value exceeded the value of precision. 
Comparisons were performed between the two 
types of stems. The initial RSA investigation was 
done within 1 week postoperatively, and follow-
up was at 3, 12 and 24 months.

Table 2. 99% confidence limits for significant move-
ments values of precision.The values represent mean 
values ± 2.7 SD of the error obtained from double inves-
tigations 

 n  x-axis y-axis z-axis MTPM

Segment motion a

 Translation (mm) 26 0.17 0.43 0.43
 Rotation (degrees) 26 0.57 1.81 0.22
Point motion b 37 0.24 0.35 0.91 0.93

a Stem vs. femur.
b Caput vs. femur.
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Stem survival

In order to investigate stem survival, we prospec-
tively followed 83 Cone stems in 82 patients who 
had been operated 1992 through 1998 with revi-
sion as endpoint. The 22 patients from the random-
ized study represented a proportion of these 82 
patients. Patients who died during the follow-up 
period were excluded. None of the patients who 
died had been revised. The follow-up time for the 
surviving patients was 8 (7–12) years. The preop-
erative diagnosis was CDH/Perthes for 20 stems 
and osteoarthritis for 63 stems.

Statistics

The values of migration are presented as signed 
values representing the direction of the migration. 
Kendall Rank correlation coefficient test was used 
for evaluation of the clinical score between the 
two study groups, and the Wilcoxon signed-rank 
test was used to test clinical score within the two 
study groups over time with preoperative mea-
surement as baseline. Mann-Whitney U-test was 
used to evaluate migration between study groups. 
P-values less than 0.05 were considered to be sig-
nificant.

Results

Clinical outcome

The Merle d’Aubigné score had improved signifi-
cantly at the control examination after 3 months 
(Table 3). The improvement remained after 12 and 
24 months. There were no significant differences 
between the two stems, except for walking abil-
ity at the 3-month follow-up: the patients with the 
cemented Bimetric stem had a higher score than the 

patients in the Cone group (p = 0.02). No patients 
reported thigh pain at any time. 

Radiography

None of the stems were considered to be loose 
according to the radiographic evaluation, although 
10 of the 22 Cone stems had subsided by 1.5–2.0 
mm at the 2-year control. 4 of these stems had 
radiolucent lines (RL) in Gruen zone 1, while 2 
stems had RL without any radiographic subsid-
ence. In total, 6/23 Cone stems showed RL, all in 
Gruen zone 1. 2 of these stems also showed RL 
in Gruen zone 7, and 1 stem showed RL in Gruen 
zones 6 and 7. 1 of 23 Bimetric stems had subsided 
1 mm, but showed no RL. 2 Bimetric stems had 
RL, one in Gruen zone 1 and one in Gruen zones 
1 and 7. All zones had a width less than 1 mm and 
the length varied from 5 to 60 mm.

Radiostereometric analysis 

Both types of stem showed limited migration 
(Table 4). The only differences between the stems 
were in subsidence and varus tilt (rotation around 
the z-axis) starting at the 3-month evaluation. The 
18 Cone stems subsided more than the 16 Bimetric 
stems: 0.50 mm as compared to 0.06 mm proximal 
migration (p = 0.001) (Figure 2). Measured from 
the center of the head, the Cone stems (n = 22) sub-
sided more than the Bimetric stems (n = 23): 0.52 
mm as compared to 0.04 mm proximal migration 
(p = 0.001). 5/18 Cone stems (10/22 of the Cone 
heads) had subsided more than the value of preci-
sion (indicating true subsidence) after 2 years, and 
most of the subsidence took place within the first 
3 months. Thereafter, the Cone stem was stable. 
1/16 Bimetric stems (2/23 of the Bimetric heads) 
had subsided more than the value of precision. The 

Table 3. Clinical score according to Merle d’Aubigné. n = 23 (Bimetric) and 22 (Cone) 

 Preoperatively 3 months 12 months 24 months
 Cone Bimetric Cone Bimetric Cone Bimetric Cone Bimetric

Pain 2.4 2.6 5.5 5.6 5.7 5.8 5.7 5.8
Walking ability 2.7 3.0 4.6 a 5.5 5.8 5.8 5.9 6.0
Range of motion 4.1 4.2 5.1 5.4 5.8 5.5 5.6 5.7
Total score 9.2 9.7 15 b 16 17 17 17 17

a P = 0.02, b P = 0.03, Cone compared with Bimetric (Kendall rank correlation coefficient test).
P = 0.001 for all follow-up values compared with preoperative values (Wilcoxon signed-rank test).
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Cone stem rotated more into varus than the Bimet-
ric stem (p = 0.01) (Figure 3), but even so the mean 
rotation of the Cone stem was small: 0.22° after 2 
years. 8/18 Cone stems and 1/16 Bimetric stems 
migrated to varus more than the value of precision.

Both the Cone and the Bimetric heads migrated 
posteriorly, 0.60 and 0.46 mm respectively, but 
there was no significant difference between the 
two stems in this regard. This posterior migration 
corresponds to a small degree of posterior tilt of 
the stems, 0.31° (Cone) and 0.13° (Bimetric) mm 
respectively. The stems also rotated to retroversion 
around the y-axis, 0.81° and 0.47° respectively, but 
there was no significant difference between the 2 
stems in this regard.

Of the 10 Cone stems that had subsided by more 
than 1.5 mm according to radiography, 6 had also 
subsided according to RSA. On the other hand, of 
the 10 Cone stems that had subsided more than the 
value of precision in the RSA study, 4 stems had 
not subsided at all in the radiographic evaluation.

Stem survival

In the series of 83 Cone stems followed for an aver-
age of 8 years, 2 patients had died from unrelated 
causes after operation. 1 stem had been revised (at 
8 months) due to a deep infection. 

Table 4. Stem migration. P-values are given for differences between Cone and Bimetric. Center of head translations 
are given for all stems, while stem translations and stem rotations are given only for stems marked with tantalum 
balls

 3 months 1 year 2 years
 Mean SD Range Mean SD Range Mean SD Range

Caput translations (mm)         
  Medial (+) Lateral (–)         
 Bimetric (n=23) -0.03 0.34 -1.03–0.77 -0.03 0.51 -1.84–0.70  0.03 0.29 -0.60–0.52
 Cone (n=22)  0.09 0.36 -0.38–1.14  0.27 0.60 -0.30–2.56  0.18 0.44 -0.38–1.40
  Proximal (+) Distal (–) (=subsidence)        
 Bimetric -0.03 0.34 -1.21–0.52 -0.06 0.31 -1.28–0.45  0.04 0.31 -0.85–0.73
 Cone -0.51 a 0.80 -2.57–0.25 -0.53 b 0.77 -2.55–0.12 -0.52 c 0.75 -2.62–0.34
  Anterior (+) Posterior (–)         
 Bimetric -0.05 0.94 2.03–3.27 -0.12 1.03 -1.83–3.84 -0.46 0.67 -1.60–0.94
 Cone -0.28 0.50 -1.76–0.36 -0.64 0.75 -2.90–0.31 -0.60 0.83 -2.69–0.52
  Maximal point motion         
 Bimetric  0.69 0.81 0.13–3.72  0.74 0.93 0.03-–4.45  0.77 0.47 0.09–1.83
 Cone  0.83 0.82 0.08–2.59  1.08 1.05 0.14–4.38  1.12 0.91 0.22–3.29
Stem translations (mm)         
  Medial (+) Lateral (–) 
 Bimetric (n=16) -0.02 0.35 1.10–0.51 -0.03 0.51 1.19–1.10  0.08 0.31 -0.21–1.09
 Cone (n=18)   0.01 0.21 -0.49–0.39 -0.02 0.23 -0.46–0.60  0.02 0.29 -0.49–0.66  
  Proximal (+) Distal (–)         
 Bimetric  0.02 0.27 -0.82–0.42 -0.03 0.34 -1.08–0.56  0.06 0.23 -0.51–0.48
 Cone -0.52 d 0.71 -2.49–0.07 -0.55 e 0.76 -2.46–0.05 -0.50 c 0.76 -2.51–0.03
  Anterior (+) Posterior (–)         
 Bimetric -0.05 0.28 -0.72–0.35 -0.10 0.43 -1.29–0.39  0.03 0.29 -0.66–0.33
 Cone  0.03 0.26 -0.33–0.64  0.16 0.49 -0.84–1.33  0.03 0.31 -0.62–0.88
Stem rotations (degrees)         
  Anterior (+) Posterior (–) tilt         
 Bimetric (n=16)  0.04 0.64 -1.10–2.00  0.10 0.69 -0.92–2.36 -0.13 0.35 -0.98–0.44
 Cone (n=18)  -0.19 0.39 -0.63–0.63 -0.23 0.77 -2.20–0.77 -0.31 0.49 -1.43–0.25
  Ante (–) Retrovision (+)         
 Bimetric  0.05 1.09 -2.18–1.82  0.61 0.55 -0.25–1.35  0.47 0.69 -0.94–1.58
 Cone  0.88 1.73 -1.67–5.95  0.53 1.52 -2.53–3.37  0.81 1.23 -0.96–3.79
  Valgus (+) Varus (–)         
 Bimetric  0.02 0.13 -0.16–0.36 -0.01 0.20 -0.47–0.47  0.05 0.17 -0.21–0.52 
 Cone -0.18 f 0.26 -0.67–0.31 -0.32 g 0.42 -1.60–0.33 -0.22 b 0.34 -0.97–0.27

a P=0.003, b P=0.01, c P=0.001, d P<0.001, e P=0.007, f P=0.008, g P=0.006 
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Discussion

Both the uncemented Cone and the cemented 
Bimetric stem showed good clinical outcome and 
were stable at the 2-year follow-up according to 
both conventional radiography and RSA micro-
motion. However, we found a different pattern 
of early micromotion between the two types of 
stems. The main difference was that the cemented 
Bimetric stem was stable from the start whereas 
the Cone stem subsided to a small degree, 0.51 
mm (-2,57–0.25 mm), and rotated posteriorly by 
0.88° (-1.67–5.95) within the first 3 months. The 
same pattern of migration of the Cone stem has 
been reported previously in a 5-year follow-up 
study of patients with CDH (Ström et al. 2003). 
Another study reported an uncemented polyethyl-
ene-coated titanium stem that showed initial sub-
sidence and then remained stable in the proximo-
distal direction combined with a retro-rotation of 
the stem (Nistor et al. 1991). Söballe et al. (1993) 
compared eight titanium-coated stems (TI) with 
seven hydoxyapatite stems (HA) and found the 
same pattern of subsidence for the HA stem as we 
did for the Cone prosthesis, whereas the TI-coated 
stem subsided over the whole 1-year period. In 
some cases, the early migration of the Cone stem 
could probably be explained by insufficient pri-

mary fixation. However, the good clinical outcome 
and the low degree of early subsidence followed by 
stabilization indicate that after the operation, the 
stems became stabilized by the load in spite of the 
fact that the patients were not allowed full weight 
bearing. Thus, we conclude that a small degree of 
migration can be tolerated in the Cone prosthesis.

The radiographic examination showed radiolu-
cent lines in 6 of 22 radiographs with Cone stems. 
However, it is difficult to evaluate radiolucent lines 
along the Cone stem because of the longitudinal 
ribs. Of the 10 patients who showed subsidence of 
the center of the head exceeding the value of preci-
sion in the RSA evaluation, 4 patients also showed 
radiolucent lines. 1 of these patients had a subsid-
ence according to RSA of 2.1 mm while the other 
three had a subsidence less than 1 mm. The main 
proportion of the subsidence took place during the 
first 3 months. Of the 10 Cone stems that had sub-
sided radiographically by more than 1.5 mm, 6 had 
also subsided according to RSA. Also, of the 10 
Cone stems that had subsided more than the value 
of precision in the RSA study, 4 had not subsided 
at all in the radiographic evaluation. Malchau et al. 
(1995) claimed that the femoral head has to sink at 
least 5 mm before the subsidence can be detected 
with any certainty on conventional radiographs. 
This is confirmed by our findings and explains the 

Figure 3. The varus tilt (rotation around the z-axis) over 
time in signed values (mean ± SD). Only stems that were 
marked with tantalum balls are included. Above: Number of 
prostheses showing significant migration/number of avail-
able observations at each examination.

Figure 2. Subsidence over time with signed values (mean 
± SD). Only stems that were marked with tantalum balls 
are included. Above: Number of prostheses showing signif-
icant migration/number of available observations at each 
examination.
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differences between the radiographic and the RSA 
evaluations. Thus, conventional radiography does 
not appear to be reliable enough to determine sub-
sidence between 1 and 2 mm. 

The Merle d’Aubigné score for walking abil-
ity and total score was higher in the Bimetric 
group than in the Cone group at 3 months. This 
can probably be explained by the fact that the 
Cone patients were instructed to allow themselves 
partial weight bearing during the first 3 months. 
Some investigators have reported thigh pain after 
surgery with cementless devices (Callaghan et al. 
1988, Bourne et al. 1994), but none of our patients 
reported thigh pain. This could be due to the shape 
of the Cone stem, which probably gives the stem 
a good degree of primary rotational stability. This 
suggestion is supported by a report by Kendrick 
et al. (1995) who compared 4 stems with different 
cross-sectional design. The fluted design—very 
much like the Cone stem—was found to have the 
best torsional resistance of the 4 cementless stems 
tested. 

Over the years, uncemented hip stems have been 
found to give variable results (Söballe et al. 1993, 
Dowdy et al. 1997, Kim et al. 1999, Thanner et al. 
1999, Romagniolo 2002). These designs are differ-
ent to the Cone stem. To date, no RSA studies of the 
Cone stem or any stem with a similar design have 
been performed in patients with osteoarthritis. Kim 
et al. (1998) reported good clinical outcome in a 
2-year follow-up study of congenitally dislocated 
hips (CDH). Ström et al. (2003) also reported good 
results in a 5-year RSA-based follow-up study of 
14 CDH hips with a migration pattern similar to 
that found in the present study. The Cone stem 
was designed with a cylindrical shape, mainly for 
use in narrow femoral medullary canals and CDH 
cases. Our study indicates that this stem can be 
used on patients with osteoarthritis when there is 
a calculated distal bone contact of the implant of 
at least 6 cm. 

We did not stratify for sex or age. The random-
ization gave a similar age distribution in the two 
groups, but not for sex. The Bimetric group had 
a larger proportion of males (Table 1). Males are 
revised more often and earlier than females (Her-
berts and Malchau 1997, Sylvain et al. 2001). Nev-
ertheless, the Bimetric group had minor migration 
values. Furthermore, we could not find any sig-

nificant sex differences in migration in any of the 
groups, but the number of patients was small. 

Kärrholm et al. (1994b) studied the migration of 
cemented TKAs and showed that a good predictor 
of revision within 5–7 years for cemented stems 
was the subsidence measured using RSA. Progres-
sive subsidence exceeding 2 mm indicates a loose 
stem. There have been few reports with longer 
follow-up studies using RSA on uncemented 
stems. In a previous study, we concluded that after 
an initial subsidence over 3 months, the Cone stem 
remains stable within 5 years (as measured with 
RSA) (Ström et al. 2003). 

The Cone stem also had a low revision rate, in 
spite of the fact the CDH ratio was high. Total hip 
replacement on patients with CDH of the hip is a 
technical challenge (Sugano et al. 1998). The sur-
vivorship in our study is on a par with that of the 
best uncemented stems in the Swedish Hip Regis-
ter (Malchau et al. 2002). 

Our findings indicate that both the uncemented 
Cone stem and the cemented Bimetric stem are 
suitable for young patients with osteoarthritis, 
and no indication of mid-term mechanical loosen-
ing could be observed. Although the Cone stem 
is designed for CDH hips, it seems to be suitable 
for patients with osteoarthritis. However, longer 
follow-up studies may be needed to determine 
whether the stability and the clinical results will 
last—especially in the case of the Cone stem, since 
this design provides a new concept for stem fixa-
tion.
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