
Abstract Introduction: In the 1970s and 1980s, unce-
mented, threaded acetabular components with smooth sur-
face treatment were widely used in continental Europe for
arthroplasty of the hip to overcome the high rate of asep-
tic loosening in cemented hip arthroplasty in young pa-
tients. There were several reports on short- and intermedi-
ate-term results, but information on survival in the longer
term is not available at present. Materials and methods: In
a consecutive series of 320 patients, 348 threaded cups with
smooth surface treatment (221 Mecring and 127 Weill)
had been implanted in combination with one type of un-
cemented stem. Patients were followed clinically and ra-
diographically. The mean time of follow-up was 12.4
(range 10–15) years (Mecring 11.9 years, Weill 13.3 years).
Results: In 76 hips the acetabular component had been re-
vised (Mecring 56, Weill 20): 7 hips for infection and 69
for aseptic loosening. Of the remainder, the cup had mi-
grated in 55 hips, and 32 hips were awaiting revision. Sur-
vival at 14 years was 63.8% (95%CI: 52.5–75.0%) for the
Mecring and 76.2% (95%CI: 65.6–86.7%) for the Weill
component. Radiolucent lines were present in 59 hips
(31.9%). The median Harris Hip Score at follow-up was
84 points (Mecring 85, Weill 82). Radiographic loosening
did not correlate with clinical outcome. Conclusion: These
results support the view that smooth, threaded acetabular
components do not provide satisfactory long-term fixation
and should be abandoned.
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Introduction

Several methods of uncemented acetabular fixation are
available for total hip arthroplasty (THA). Stable primary
fixation can be achieved with threaded or hemispherical
press-fit components with or without additional screws
[32]. Most cups now have a grit-blasted surface treatment,
porous coating or optional HA coatings for enhanced bone
ingrowth.

In the late 1970s various designs of threaded, uncemented
cups were introduced, achieving initial stability by inter-
ference of the threads with acetabular bone. Threaded
components have been advocated because of their high
primary stability which is a prerequisite factor for bone
ongrowth and long-term fixation [15, 23, 25]. Different
design criteria, i.e. spherical or conical shape, have been
the subject of debate [15, 32]. The surface treatments of
these implants were smooth in most cases. Threaded de-
signs lead to rigid primary fixation, but long-term sec-
ondary fixation without bone ingrowth is unlikely to oc-
cur, and consequently high rates of mid-term loosening and
failure were reported [7, 17, 37]. Even though this type of
fixation was very popular in the 1980s, only short- to mid-
term results have actually been published in the literature.
Few long-term results of threaded cups have been re-
ported in the literature, with a great variability in survival
(Table 1) [10, 19, 24, 26, 39]. The surface treatment seems
to have a major effect on the incidence of radiographic
loosening and survival in the longer term [11]. Although
inferior results have already been reported for Mecron and
Weill acetabular components with a high rate of cata-
strophic failures at 5–7 years [17, 37], it is important to
follow these patients regularly in the long term, as a high
rate of painless migration has been reported [2, 3]. The aim
of our study was to determine the long term (>10 years)
outcome in this group with smooth, threaded cups. There-
fore, we evaluated the clinical and radiographic outcome
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of a consecutive multisurgeon series of our first 320 con-
secutive patients treated with smooth acetabular compo-
nents.

Patients and methods

Two different designs of uncemented, threaded, screw-in compo-
nents with smooth surface treatment were investigated. Both com-
ponents have a central opening, which enables visualization of the
fit.

In 221 hips a Mecring A (Mecron Medizinische Produkte, Ber-
lin, Germany) cup made of titanium alloy (Ti6Al14V) was used
(Fig. 1). It consists of a matte, spherical, threaded, titanium shell
and a polyethylene (PE) liner without metal backing. After hemi-
spherical reaming, the metal shell is screwed into the acetabulum.

Weill cups (Protek AG, Berne, Switzerland) made of pure tita-
nium were implanted in 127 hips (Fig. 1). This implant consists of
a smooth, threaded, conical ring and a PE liner. For acetabular
reaming a conical reamer is used, and the threads are precut by a
thread-cutting device.

In both components the posterior opening is closed by the PE
liner. In all cases 32 mm ceramic heads (Biolox, Ceramtec) were
used. The acetabular component was implanted in combination
with one type of uncemented, straight, collarless component in all
patients. It was made from Ti6Al7Nb alloy (Protasul 64) with a
microporous surface treatment (Ra=4.4 µm) according to ISO
5832-11 (CLS, Sulzer Orthopedics). It had a wedge-shaped taper
in all three planes with proximal, anterior and posterior located
ribs/flutes.

This study comprised a consecutive series of 320 patients with
348 hips implanted between January 1985 and December 1989.
During the follow-up period, 52 patients with 55 hips died, and 8
patients (8 hips) could not be located (Figs. 2, 3). Follow-up data
were obtained for 209 hips; of which 141 hips were collected by
the first author. The remainder was seen by their local orthopaedic
surgeon. Standard radiographs were taken and sent to our institu-

tion for evaluation (44 hips). A standardized questionnaire includ-
ing the items of the Harris Hip Score was used and evaluated. Clin-
ical data but no radiographs could be obtained for 24 hips. The
10–15 year follow-up rate was 82% for the entire patient group and
96% for the patients still alive at the time of the follow-up evalua-
tion. The operations were performed by 23 different surgeons in
one institution. Patient demographics and diagnoses are listed in
Table 2.

Either a modified Watson-Jones or a transgluteal lateral Bauer
approach with the patient in supine position was used. The acetab-
ular bone was reamed and an attempt made to preserve the sub-
chondral bone in the acetabular roof. Preparation of the acetabu-
lum for Mecring components was performed using a hemispherical
powered reamer increasing in size. The cups were screwed into the
acetabulum until adequate interlock was achieved by self-tapping.
The threads were not precut. For the Weill components, a conical
powered reamer was used, and the threads were precut using a
hand-driven thread-cutting device. Postoperative partial weight-
bearing was encouraged for 6 weeks in all patients. The use of
crutches was encouraged for 3 months. No regular prophylaxis (ir-
radiation or non-steroidal anti-inflammatory drugs) for the preven-
tion of heterotopic ossification was given at this time.
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Table 1 Results of uncemented, threaded cups with different surface treatments. Aseptic loosening and survival rates divided by im-
plant surface

Surface Cup type Reference Follow-up Age Hips Survival/ Survival
treatment (years) (years) (n) loosening (%) (%)

Smooth Mecron Simank (1997) [37] 5 57 455 40 90 
Brujin (1995) [7] 5 63 411 75 94 
Bertram (1998) [5] 7 55 111 55 70 
Aldinger (2003) [2, 3, 4] 12 56 221 19 (0–48) 64 (53–75) 

Weill Aldinger (2003) [2, 3, 4] 13 57 127 48 (27–69) 76 (66–87) 
Lord Fernandez-Gonzalez (1997) [16] 6 61 80 66 82 

Malchau (1996) [27] 10 47 107 46 (35–57) 70 (63–79) 
Kubo (2001) [26] 13 58 103 45 (34–56) 79 (67–90) 

Different Yahiro (1995) [40] 2 59 1148 ~ 96 
T-TAP Fox (1994) [17] 5 68 65 75 

Grit-blasted Zweymüller Delaunay (1997) [11] 7 63 167 99 (95–100) 99 (95–100) 
Aigner (1998) [1] 10 73 92 93 93 
Grübl (2002) [19] 10 61 208 93 (89–97) 93 (89–97) 
Delaunay (2001) [10] 10 66 200 99 (90–100) 99 (90–100) 
Xenakis (2001) [39] 11 51 36 93 93 

Hofer-Imhoff Effenberger (1997) [14] 5 66 143 99 100 
ACSYS Pandit (1999) [34] 6 68 45 100 100 

HA+grit-blasted Tropic (steel) Havelin (2002) [21] 8 60 1481 ~ 94 (92–96) 
Tropic (ceramic) Havelin (2002) [21] 8 55 1177 ~ 97 (95–99) 
Landos Corail Rokkum (1999) [36] 8 56 100 93 95 
Omnifit Manley (1998) [29] 8 50 131 98 99

Fig. 1 Smooth threaded Mecring (left) and Weill (right) acetabu-
lar cup



At follow-up, a standardized questionnaire including the items
of the Harris Hip Score was given to each patient/hip [20]. The
clinical assessment included limp, range of motion and pain. Pa-
tients assessed their pain in the operated hip at the time of follow-
up on a visual analogue scale (range 0–10). For pain calculations
the pain score according to Harris was used. The radiographs were
examined by two independent experienced orthopaedic surgeons
for cup migration, radiolucent lines, osteolysis and acetabular loos-
ening.

Acetabular loosening was defined as continuous migration 
>5 mm or tilting >5° compared with baseline radiographs or bone
resorption (>5 mm). The threshold loosening of the acetabular
component was chosen to be 5 mm because of the inaccuracy of
simple measurements on plain radiographs. Radiolucent lines were

determined according to DeLee and Charnley [12]. Osteolysis was
determined as regional, progressive bone changes on serial radio-
graphs.

Statistical analysis

Kaplan-Meier survival analyses were calculated using revision for
aseptic loosening, revision of the cup for any cause, and all revi-
sions plus patients awaiting revision as endpoint to plot the cumu-
lative survival rate [33].
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Fig. 2 Distribution of hips
with Mecring cups

Fig. 3 Distribution of hips
with Weill cup



Results

In 264 hips (78%), the acetabular prosthesis had not been
revised. In 76 hips (22%), the cup had been revised. Seven
hips were revised because of a deep infection (2%; 2 acute,

5 late) (Figs. 2, 3). A total of 69 acetabular implants (20%)
were revised for aseptic loosening.

The median Harris Hip Scores, Harris Pain Scores, pain
levels on a visual analogue scale, and Charnley class are
shown in Table 3. No correlation between radiographic
loosening and pain was found. Most patients with acetab-
ular migration had only mild or moderate pain. No leg
length discrepancies were found in 71% of patients. In
18% a leg length difference of 0.5–1.5 cm was found; in
5% a difference of 1.5–2.5 cm; and in 6% a difference of
>2.5 cm was measured.

Survival estimate

The Kaplan-Meier analyses showed an increasing annual
failure rate over time for both components, with an in-
crease in revision after 8 years (Fig. 4, 5, 6). In years 10 to
15, survival was significantly inferior for the Mecring cup.
The survival rate was 63.8% (95% confidence limits: 52.5–
75.0%) for the Mecring and 76.2% (95%CI: 65.6–86.7%)
for the Weill components at 14 years. Survival with ac-
etabular revision for aseptic loosening as an endpoint was
65.4% (95%CI: 53.9–76.8%) and 77.5% (95%CI: 66.9–
88.0%) for Mecring and Weill cups, respectively, at 14 years.
The worst-case scenario including hips awaiting revision
was 19.8% (95%CI: 0–48.0%) for Mecring and 48.1%
(95%CI: 27.2–69.0%) for Weill components at 14 years.

The Kaplan-Meier analysis of the stem showed a low
annual failure rate and a survival rate of 91.7% for femoral
components after 13 years (95%CI: 88.4%–95.0%) without
revision (for any reason). Survival with femoral revision
for aseptic loosening as an endpoint was 94.9% (95%CI:
92.1%–97.7%) after 13 years, with no more revisions until
year 15. The survival rate remained unchanged until year
15 as no more revisions occurred in this period [2, 4].

A total of 52 patients (55 hips) had died before the
most recent follow-up less than 10 years postoperatively.
The mean age of these patients at the time of the operation
was 62.1 years (range 41–81 years), and the mean dura-
tion of follow-up was 7.7 years (range 0–14 years). Fifty
patients were followed for a minimum of 1 year.

Radiographic findings

Acetabular component: 22% of acetabular cups [56 Mecring
(25%), 20 Weill (16%)] had been revised prior to the most
recent follow-up. Of the 209 unrevised hips available for
follow-up, 32 cups (15%) had migrated and are awaiting
revision (23 Mecring and 9 Weill). Radiolucent lines 
(>2 mm) were found in zones 1–3 according to Charnley
and DeLee in 59 hips (32%) (Table 4).

Femoral component: Radiographic loosening with a
continuous radiolucent line was found in one stem without
clinical symptoms. Distal cortical hypertrophy or femoral
osteolysis was not observed in any case. Stress shielding
(2–4 deg) with atrophy of the proximal femoral region
was not detected [2, 3, 4].
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Table 2 Diagnoses and demographics of patients in the study for
Mecring and Weill components (BMI body mass index, OA os-
teoarthritis, DDH developmental dysplasia of the hip, AVN avas-
cular necrosis, RA rheumatoid arthritis)

Mecring Weill

Age 57 (21–79) 57 (13–81) 
BMI 27 (23–31) 27 (23–32) 
Follow-up 12 (10–15) 13 (10–15) 
Hips 221 127 
Male 107 (48%) 70 (55%) 
Female 114 (52%) 57 (45%) 
Left 110 (50%) 66 (52%) 
Right 111 (50%) 61 (48%) 

Diagnoses:
OA 102 (52%) 65 (56%) 
DDH 53 (26%) 22 (19%) 
AVN 19 (10%) 16 (14%) 
Posttraumatic 15 (8%) 8 (7%) 
RA 4 (2%) 2 (2%) 
Other 4 (2%) 2 (2%)

Table 3 Clinical results at follow-up for Mecring and Weill com-
ponents (Harris Hip Score [20])

Parameter Mecring Weill
Median (range) Median (range)

Harris Hip Score:
All hips 85 (30–100) 82 (28–100) 
Stable cup 88 (54–100) 86 (48–100) 
Loose cup 79 (30–99) 77 (35–99) 
Revised cup 73 (45–99) 75 (53–99) 
Charnley A 91 (51–100) 93 (55–100) 
Charnley B 79 (32–99) 80 (34–99) 
Charnley C 69 (30–89) 68 (28–89) 

Harris Hip Score (n):
Excellent (99–100) 19 (11%) 7 (10%) 
Good (90–98) 51 (30%) 25 (34%) 
Moderate (75–89) 39 (23%) 12 (17%) 
Fair (50–74) 44 (26%) 20 (27%) 
Poor (0–49) 16 (10%) 9 (12%) 

Harris Pain Score – median (quartile):
All hips 44 (30–44) 44 (30–44) 
Stable cup 44 (40–44) 44 (40–44) 
Loose cup 40 (20–44) 40 (20–44) 
Revised cup 40 (20–44) 40 (20–44) 

VAS pain (n):
No pain 69 (56%) 32 (52%) 
Slight pain 28 (23%) 15 (25%) 
Mild pain 9 (7%) 4 (7%) 
Moderate pain 14 (11%) 7 (11%) 
Severe pain 4 (3%) 3 (5%)
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Fig. 4 Survival with revision
for aseptic loosening: Mecring
65.4% (95%CI: 53.9–76.8%) at
14 years; Weill 77.5% (95%CI:
66.9–88.0%) at 14 years

Fig. 5 Survival with all revi-
sions: Mecring 63.8% (95%CI:
52.5–75.0%) at 14 years; Weill
76.2% (95%CI: 65.6–86.7%) at
14 years

Fig. 6 Survival with all revi-
sions and hips awaiting revi-
sion: Mecring 19.8% (95%CI:
0–48.0%) at 15 years; Weill
48.1% (95%CI: 27.2–69.0%) at
15 years



Discussion

Aseptic loosening after THA over time remains a prob-
lem, especially in young patients [18]. Some uncemented
acetabular components rely on biological fixation and
have achieved lower rates of aseptic loosening at 10 years
compared with cemented acetabular components in younger
patients (Table 1) [6, 9, 38]. However, revision rates for
uncemented cups are higher because of accelerated PE
wear and osteolysis [21, 38].

In the past, two main factors affecting the long-term
survival of uncemented implants were identified: (1) pri-
mary stability with stable bone-implant interlock and min-
imal micromotion and (2) secondary osseointegration for
long-term stability. An adequate surface finish, most com-
monly by porous coating, hydroxyapatite or grit-blasted
titanium, is considered important for bone ongrowth or in-
growth [32]. As the human acetabulum is hemispherical
in shape, most acetabular components are hemispherical
for preservation of bone stock providing initial stability
by the insertion of screws, press-fit, threads or pegs. How-
ever, conical implants providing initial fixation using a
threaded design have been promoted in the past because
of their rigid initial fixation and resistance to tilting forces.
Just recently, long-term studies of uncemented, threaded,
conical (grit-blasted) components have been published,
proving a long-term survival equal to the rates of hemi-
spherical press-fit cups (Table 1) [1, 10, 19, 39].

As contemporary implants provide a 10-year survival rate
of well over 90%, it is difficult to prove a superior design as
numbers would exceed the scope of most clinical studies
[33], and differences may only be discerned in national reg-
isters with larger numbers [22]. In contrast, the long-term re-
sults of smooth acetabular components have been reported to
be inferior, with high rates of loosening and failure (Table 1)
[26, 27]. In our study only threaded acetabular components
with a smooth surface treatment were used. The survival was
considerably lower compared with contemporary designs
with rough surface treatment [10, 19, 39]. We discontinued
the use of smooth, threaded components in 1993.

The most likely cause of the high failure rates was in-
sufficient biologic fixation due to the smooth surface treat-
ment and a lack of osseointegration [11, 35]. Because re-
vision rates were high for both study groups, we found a
significant difference in the survival of the two implants.
However, there were no differences with regard to femoral
head diameter and material, patient age, gender, diagnosis
and postoperative treatment. Thus, the differences in sur-
vival can be attributed mainly to the implant design. The
most striking difference is the outer geometry of the two
implants involved in this study. The conical design of the
Weill components seems to provide better long-term sta-
bility, even if no regular bone ingrowth occurs [11]. In-

creased primary stability of conical threaded cups com-
pared with spherical cups has been found in experimental
in vitro studies [32]. Our results suggest that the tapered
shape seems to enhance the long-term stability, and the
survival rates correspond well to the results reported for
other conical threaded components at >10 years (Table 4)
[26, 27]. The shape and the distance between threads
might also have influenced survival [15]. Another differ-
ence is the shape of the PE insert inside the metal shell,
which might have an effect on PE wear. Theoretically, un-
der physiological loading the PE liner can be pressed into
the posterior opening of the metal shell, thus creating a
locking effect of the prosthetic head, which may then lead
to increased rotational forces and consecutive loosening.
Certainly, more attention should be paid to the possibility
of backside wear caused by direct PE (of the non-metal-
backed insert) to bone contact, and it was indeed regularly
documented at revision. Unfortunately, we did not have
the facilities to measure particulate wear in this study, as
commonly used wear programs did not support the analy-
sis of these types of metal shells [13, 30].

Surprisingly, only a weak correlation between aseptic
loosening, migration and pain was found. A considerable
number of patients even with severe bone loss complained of
only slight pain and noticed leg length discrepancy. This sce-
nario is particularly worrisome, and therefore with this type of
acetabular component, regular radiographic follow-up seems
advisable to detect painless migration before severe bone loss
can occur, necessitating more demanding revision surgery.

To date, there are only a few published long-term results
for smooth, hemispherical, threaded cups. Even though the
short-term results have been promising [28], mid-term re-
sults have shown high rates of failure [7, 8, 17, 37]. Our re-
sults show that in the 7th postoperative year, revision rates
rise, and maintaining annual radiographic follow-up is vital
to prevent bone loss due to osteolysis and migration as seen
in Fig. 7. This finding is comparable to the phenomenon re-
ported by Morscher and Schmassmann [31]. We conclude
that smooth, threaded sockets do not provide a satisfactory
long-term outcome and should be abandoned.
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Table 4 Radiolucent lines for
Mecring and Weill components Zone Mecring Weill

n (%) n (%)

1 15 (12) 5 (7)
2 7 (5) 3 (4)
3 35 (28) 11 (16)

Fig. 7 Acetabular loosening with fixation failure and massive
bone loss 12 years postoperatively in a 68-year-old woman with
osteoarthritis. The patient noticed only leg length discrepancy,
HHS 89 points
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