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Abstract

Background 1t is unclear whether late THA dislocations
are related to mechanical impingement or to a biological
mechanism that decreases the stability provided by the
capsule (eg, inflammation secondary to osteolysis). It is
also unknown if alumina-on-alumina bearing couples
decrease the risk of late dislocation as a result of the
absence of wear and osteolysis.

Question/purposes We asked (1) whether the cumulative
number of dislocations differed with alumina-on-alumina
(AL/AL) or alumina-on-polyethylene bearings (AL/PE);
(2) whether patient factors (age, sex, and diseases) affect
risk of late dislocation; (3) whether mechanical factors
(component malposition, penetration resulting from creep
and wear) or (4) biologic hip factors at revision (thickness
of the capsule, volume of joint fluid removed at surgery,
histology) differed with the two bearing couples.

Methods One hundred twenty-six patients (252 hips) with
bilateral THA (one AL/AL and the contralateral AL/PE)
received the same cemented implants except for the cup PE
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cup or an AL cup. The cumulative risk of dislocation (first-
time and recurrent dislocation) was calculated at a mini-
mum of 27 years. We measured cup position, creep and
wear, and capsular thickness in the hips that had revision.
Results AL/PE and AL/AL hips differed by the cumula-
tive number of dislocation (31 with AL/PE versus four with
AL/AL) and by the number of late dislocations (none with
AL/AL, 28 with AL/PE). Cause of osteonecrosis, age, and
sex affected the number of dislocations. The frequency of
component malposition did not differ between the two
bearing couples. The risk of late dislocation appeared less
in AL/AL hips with increased capsular thickness (mean,
4.5 mm; range, 3-7 mm) compared with the thinnest
(mean, 1.2 mm; range, 0.2-2 mm) capsule of AL/PE hips.
Conclusions AL/AL bearing couples decreased the
cumulative risk of dislocation as compared with AL/PE
bearing couples.

Level of Evidence Level II, prognostic study. See
Guidelines for Authors for a complete description of levels
of evidence.

Introduction

Dislocation is a common complication of THA and a
leading cause of revision [12, 16, 23]. Instability resulting
in dislocation impairs function, is distressing for patients,
and is a disturbing complication for surgeons. Dislocation
can present as a single or a recurring event [23] and con-
sists of two related yet separate conditions occurring early
or late [2, 9, 36], although definitions of what constitutes
early and late vary. The occurrence of a first-time dislo-
cation appears highest during the first few months after hip
arthroplasty; however, first-time late dislocation also can
occur many years after the procedure. Berry et al. [2]
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demonstrated that there is an indefinite, low-level risk of
first-time dislocation after hip arthroplasty with polyeth-
ylene (PE) cups and 22-mm diameter heads and that the
cumulative (first time, late, and recurrent) long-term
number of dislocations after THA may be higher than
immediately postoperative (1 year) in some patients.
However, the reasons for late dislocation after hip
arthroplasty likely differ: late dislocations have been
associated with increased soft tissue compliance, trauma,
neurological decline, and PE wear [26, 36]. Although
bearing couples with aluminum (AL)-PE friction have a
low wear rate [34, 35], bearing couples with hard-on-hard
friction are associated with minimal or no wear and low
osteolysis rates, and it is unclear whether these bearings
will change the risk of late dislocation as a result of the
absence of wear. In our 20-year study of patients with an
AL/AL bearing in one hip and AL-on-PE (AL/PE) in the
other [18], we were surprised when we identified no late
dislocation in these patients and in contrast to our experi-
ence with arthroplasties with AL/PE bearings.

We therefore asked (1) whether the cumulative number
of dislocations differed with AL/AL or AL/PE bearings;
(2) whether patient factors (age, sex, and diseases) affect-
ing risk of dislocation; (3) whether mechanical hip factors
(component malposition, penetration resulting from creep
and wear); and (4) whether biologic hip factors at revision
(thickness of the capsule, volume of joint fluid, histology)
affecting risk of dislocation differed with the two bearing
couples.

Patients and Methods

We retrospectively reviewed 126 patients (252 hips) with
bilateral THA (one ceramic-on-ceramic, AL/AL, and the
contralateral ceramic-on-PE, AL/PE) who had THA per-
formed from 1978 to 1985. Between 1978 and 1982,
osteonecrosis in young patients was an indication for an
AL/AL hip. Because there was concern about fixation of
the AL cup with cement resulting from the observation of
early loosening between cement and an AL cup [13], after
1982 the second arthroplasty of a series of patients with
bilateral osteonecrosis was AL/PE. The mean age at sur-
gery was 45 years (range, 29—60 years). The indication for
surgery was late-stage osteonecrosis with a substantial
amount of flattening of the articular surface. THA was a
primary procedure in all hips. Of the initial cohort of 126
patients, 12 patients were lost to followup after 25 years
followup, and 30 died at an average followup of 22 years
(range, 13-26 years). This left 84 living patients for study.
The underlying diagnosis was osteonecrosis for all patients.
The cause of osteonecrosis was alcohol abuse in 28,
corticosteroid treatments in 32, sickle cell disease in 26
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patients, and other various causes for the other patients.
There were 56 female patients and 70 male patients. The
mean age at surgery was 45 years (range, 29-60 years).
The minimum followup was 30 years (mean, 32 years;
range, 30-34 years) after the AL/AL hips and 27 years
(mean, 29 years; range, 27-30 years) after the AL/PE hips.
Among the 63 patients who were 75 years of age or
older at the most recent followup, occurrence of cognitive
dysfunction (confusion, dementia, psychosis) or neuro-
muscular dysfunction (alcoholism, stroke, or Parkinson’s
disease) had occurred in 21 patients. Of the 252 hips, there
were 82 hips that had been revised for another cause other
than dislocation (cup loosening for 38 AL/AL hips and 44
AL/PE hips) at the most recent followup.

Surgery was performed with a posterolateral approach
under general anesthesia. Capsular repair was not per-
formed and the external rotator muscles were not
reattached to the femoral bone. All patients received the
same implants except for the cups. The prostheses were
manufactured by Ceraver (Ceraver Osteal, Roissy, France)
and sterilized with ethylene oxide at this period. The stem
was made of anodized titanium alloy (TiAl6V4) and was
smooth and always cemented. The AL head was always
32 mm in diameter and anchored through the same Morse
taper (14—-16 mm; 5°—42°). Therefore, all patients had the
same head-neck ratio. The acetabular components were
made either of PE or AL. Both components were always
fixed with cement (Palacos G; Heraeus Medical GmbH,
Hanau, Germany) containing antibiotics (gentamicin). The
single-part AL acetabular component had grooves on the
outer surface.

Postoperatively the patients were encouraged to be
upright with weightbearing after surgery. No patient was
placed into a hip spica cast to minimize the possibility of
hip dislocation. ROM of the hip and knees was begun
immediately and ambulation progressed as tolerated
according to the ability of each patient (usually after 48
hours). The physiotherapy was supervised by a medical
doctor for the first 3 weeks and continued for 45 days.

The routine followup was 3, 6, and 12 months and then
annually thereafter. At each visit, patients underwent
clinical and radiological evaluation. From the charts, we
determined whether there were any dislocations (posterior
or anterior) or revisions for recurrent dislocation or loos-
ening. We routinely evaluated patients, in person or by
means of a standardized letter or telephone questionnaire,
at 2 to 3 months postoperatively; at 1, 2, and 5 years; and
then at each subsequent 5-year interval until revision or
death. At each time point, we specifically asked patients
whether they had dislocation of the hip. We did not con-
sider a sensation of subluxation of the hip to be sufficiently
specific to represent an episode of hip instability. We only
considered a complete hip dislocation (the head has moved
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completely out of the acetabulum and required anesthesi-
ology and surgeon intervention to relocate the hip) to be a
dislocation event. For each patient, the cumulative risk of
dislocation was calculated as the sum of all the disloca-
tions. Late dislocation has been defined as occurring 2 or
more years after surgery. Therefore, a first-time dislocation
could be early or late and recurrent dislocation could be
early or late. Analysis of dislocations was performed on all
patients of the series.

Wear was considered as a risk of dislocation because of
subsequent decentering in the joint. Three of us who were
not treating surgeons (YH, OP, IG) made all measurements
from standard frontal and lateral views. The technique used
for measurement of PE wear and creep was adapted [19]
from a technique previously described [14, 15, 17, 18] used
both for measurement and accuracy (intraobserver and
interobserver errors were less than 0.09 mm). By com-
parison with the initial postoperative and long-term
followup films, measurement of the femoral head pene-
tration within the cup could be made. Acetabular cup
position was considered as a risk of dislocation [28].
Determining the exact three-dimensional orientation of an
acetabular cup from plain radiographs is basically not
possible, except when additional landmarks are available.
Nevertheless, we had plain radiographs of the pelvis with
both hips for each patient. Therefore, comparative incli-
nation and anteversion cup angles could be determined for
both hips. Acetabular inclination was assessed according to
the acetabular abduction angle [28]. Radiographic ante-
version was calculated using the inverse sinus function and
the circular opening of the cup projecting as an ellipse with
the simplified method to determine acetabular cup ante-
version from plain radiographs described by Widmer and
Ing [37].

Among the 82 hips revised, we examined the operative
reports for comments about the macroscopic characteristics
of the two bearing couples at revision. The amount of fluid
present in the joint was estimated at revision by joint
aspiration (volume of liquid filling the syringe) in 76 hips
before opening the capsule. Time from revision to dislo-
cation (for hips with dislocation) was average 2 years
(range 1-5 years). In the first six revisions (resulting from
all causes) in the AL/AL hips, we used the term fibrous and
thick capsule to describe the capsule. This led us to rou-
tinely measure capsular thickness with a caliper in the
subsequent 76 revisions. Measurements (two or three for
each capsule) were performed on the posterior part of the
capsule and the mean of these measurements calculated.
Histology (frozen section) of the capsule was obtained in
hips that underwent revision; from the reports we recorded
presence of PE or AL particles and inflammatory response
as giant cell reactions to debris. We lacked data regarding
the capsule on six of the revised hips and of course have no

data on the capsule of those hips that had no revision.
However, we have also experience on revision of other AL/
AL and AL/PE hips (than in these bilateral comparative hip
studies) to support our data in the discussion.

Qualitative data (sex, cause of osteonecrosis, and pres-
ence of PE or AL particles and giant cell reactions to debris
from the histological sections) were expressed as counts
and percentages between the two groups of cups and
quantitative data by mean + SD or range. Qualitative data
between the two groups were compared with use of the chi-
square test or Fisher’s exact test. Multivariate analysis was
used to compare dislocation rates between AL/AL and AL/
PE hips while adjusting for age, wear, acetabular abduction
angle, and anteversion angle. Kaplan-Meier survivorship
analysis [20], with 95% confidence intervals, was used to
estimate the cumulative probability of not having a dislo-
cation in the whole series. Differences in survival between
the two groups were determined using the log-rank test.
The cumulative risk of dislocation as reported by Berry
et al. [2] was estimated using the Kaplan-Meier method
[20].

Results

The cumulative number of dislocations (both first-time and
recurrent dislocation) differed for the two groups of cups
(Table 1). For the AL/PE group, the percentage of a first-
time dislocation (Fig. 1) was 1% at 1 month and 2% at
1 year and then rose to 13% at 30 years (for patients who
were alive and had not had a revision by that time); this
percentage was higher (p = 0.01) than the 2% observed at
30 years for the AL/AL group. Recurrent hip dislocations
also were more frequent (p = 0.02) with PE cups (15 in
AL/AL hips compared with two in AL/PE hips). At last
followup, we found a lower cumulative number of dislo-
cations (p = 0.02) in patients with AL/AL hips compared
with the AL/PE hips: four versus 31, respectively. Five
hips with PE cups and late recurrent dislocations had
revision for this problem treated with a constrained cup. In
the group of AL/AL hips, only one patient had early

Table 1. Dislocations in AL/AL and AL/PE hips

Dislocation AL/AL hips  AL/PE hips  p value
(n = 126) (n = 126)

Early first time < 2 years 2 (1.6%) 2 (1.6%) 0.82

Late first time > 2 years 0 (0%) 14 (11%) < 0.001

Recurrent 2 (1.6%) 15 (12%) 0.01

Cumulative number 4 (3.2%) 31 (25%) < 0.001

Values are expressed as number of dislocations with percentage in
parentheses. For recurrent dislocations, the first time was not counted;
AL/AL = alumina-on-alumina; AL/PE = alumina-on-polyethylene.

@ Springer



3878 Hernigou et al. Clinical Orthopaedics and Related Research®™

Q
4 =
S
15% + ) > g 88 883 2333
1 DISLOCATIONS AL/PE hips =¥ =} = (=R S o o <o
T e s PPN S =S o~~~
10% + = 5 55 §’& §E58%
F O S 3 0 ===
T _a % T C 2 2 2 cCc
T S € a9 28 888
o = |4 = = ) S QS S
5% T S |<& v IS o v o QF
+ AL/AL hips K
Q
o —~ ~ —~ o~ —~ o~ ~ N ~ ~
N e e S S S5 d dd dg =S dad
10 20 30 years 5|, = 2 L2 2% ET3oo
=] - —

. i - =50 ¢ g% 82 gg8¥%
Flg. 1 For hips with PE cups, the percentage of ﬁ.rst—tlm.e dlslo'ca— Z |z S =2 g 9 SIS
tions was 1% at 1 month and 2% at 1 year, rose with an increasing
rate of 2.4% from Year 2 to 10 to reach 4.5% at 10 years, rose with an ]
increasing rate of 3.6% from Year 10 to 20 to reach 8% at 20 years, = © o~ o < <+ < < ©

. . . > o) S o S o S A A —
and then rose with an increasing rate of 5% from Year 20 to 30 to o S S S S 3 S S S S
elevate to 13% (95% confidence interval, 9%—17%) at 30 years for
patients who were alive and had not had a revision by that time. For 9 _ P P P
hips with AL cups, the percentage of first-time dislocations was 1% at a3 fgi g/ S igi igi S igi é é
1 month, 2% at 1 year, and theq did not change at 20 years and at Sﬂ I 3 ZQ o> o R
30 years (2%; 95% confidence interval, 1%-3%) for patients who z = P S 3 S £ s
were alive and had not had a revision by that time. g
5| g g £§ §85 §8§8¢g8s
e q e . . . . =} — N - ~ : TR T SN
(within 2 years) recurrent dislocations twice. No hip had e o3 N g = v o= SR
. X - : Z 5 ¢ T v decoc
revision for dislocation in the AL/AL group. Except during Q % I 38 S8 g 8 RI8E
. . . . . . ‘a = = > e N S N =
the first period (within 2 years followup) in which anterior Q<& = ¥=2 waod«
and posterior dislocations were observed, all late disloca- ©
tions (after 2 years followup) were posterior 5
. N g 2 << 88 H<<<«
Patient factors (cause of osteonecrosis, age, sex) affec- a = Z S < Sz Z
ted the number of dislocations (Table 2). Alcohol _ _ P
. . \O S Q S S} >
(p = 0.04) as the underlying cause of osteonecrosis of the a } g8 &% Egsgeslz
.. . = %) S o = = = oo o=
femoral head, occurrence of cognitive dysfunction (con- < ot TS I 32 Z|®
: : : . 2 | 4 © Q= = n QA0 Q F| 3
fusion, dementia, psychosis) or neuromuscular dysfunction s|< = P S 3 R Aas333|2
. . . . = °©
(stroke, or Parkinson’s disease) in older patients s =
. . e} —~ ~ ~ o~ ~ ”
(p = 0.02), and particularly in women (p = 0.04) were = 8 I g §5% Tl
. . . . . . . o = : — = :
associated with a greater risk of dislocation in AL/PE hips. - | B ‘ﬂ‘ ¢ 2e cTcT teeelz
. . . . . = |y @ - Q S v © o0 9| g
However, late dislocations occurred only in hips with PE El3= g §% T2 ggs5d E
bearings. E
. ~ <
There was no difference between the two groups of cups ¥ g
when mechanical hip factors (component malposition) s 5 s
. . . . bl =
affecting risk of dislocation (Table 3) were analyzed. The é § E
acetabular abduction angle (p = 0.43) and the anteversion g2 g ﬁ
angles (p = 0.36) were not different between the two g ‘é O
groups, and the AL/PE group also was not different S £ i
. . . . =5 >
between those with and without late dislocations z 2 <
: : QRO —~ 131
(p = 0.41). Head penetration resulting from creep and D S 5
.. . . . = = By O . —
wear was similar (p = 0.24) in the 14 AL/PE hips with late B 5 }é }é %D g &85 z
. . . . = Q O
and recurrent dislocations as compared with the penetration 2 5 5 s 35 & g g5 E =
. . . . . o — — & © ~ o o =
in the AL/PE hips without any late dislocations. £ Cgg 5 2 ® ,EESS oy
. . . 5 = g 5 S o B 2
There was a difference in thickness of the capsule, & 8 % % 2 £ ® g g EE 3 5 bt
.. . . . - = = o 2 T Z o =
volume of joint fluid, and histology (PE or AL particles and 5 - t\\/ ? E 8 é é % £ ES E | £
. . . . = S = A2 s 83 =
inflammatory response as giant cells reactions to debris) S £ g z S B E - £ 52 8 S35
o . . - 4 v § 555 < g2° 232z,
affecting risk of dislocation (Table 4) analyzed at revision. a2 €22 % % £ £E% % E% 2|,
. . . . [ B ¢ c = S
Of the number of variables explored with multivariate =5 § i~ £z 2 el e s &
. . S| S & © © = v 8 A 0 QS
analysis, the thickness of the capsule was deemed to be the Bl < 2 O <

@ Springer



Volume 471, Number 12, December 2013

Ceramic-ceramic Decreases Late Dislocation 3879

Table 3. Mechanical hips parameters

Without dislocations

Late dislocations

Early dislocations

Parameters

p value

AL/AL

p value AL/PE

AL/AL

AL/PE

p value

AL/AL

AL/PE

(n = 124)

(n = 0) (n = 110)

(n = 14)

(n=2)

(n=2)

18° (10°-25°) 0.36

21° (14°-30°)

NA

20° (10°-36°) NA

0.36

16° (11°-22°)

19° (17°-21°)

Anteversion angle in degrees:

mean (range)

47° (31°-55°) 0.43

45° (28°-51°)

NA

46° (32°-57°) NA

0.54

45° (42°-48°)

45° (41°-49°)

Abduction angle in degrees:

mean (range)

< 0.001

0.002 (0.001-0.007)

0.06 (0.03-0.09)

NA NA

NA 0.04 (0.02-0.07)

None

0.04 (0.02-0.06)

Wear as cup penetration

in mm/year: mean (range)

AL/PE = alumina-on-polyethylene; AL/AL = alumina-on-alumina; NA = not available.

most relevant to the risk of late dislocation. During revi-
sions macroscopically, the capsule was fibrous and thick
(mean, 4.5 mm; range, 3-7 mm) with AL/AL hips and
thinner (p = 0.03) (mean, 1.2 mm; range, 0.2-2 mm) with
PE cups. Hips with AL cups had a small volume of fluid
inside the joint (mean, 3.2 cc; range, 2-5 cc). At revision,
hips with PE cups had more fluid (p = 0.02) inside the
joint with a mean volume of 18 cc (range, 12-31 cc). In the
AL/PE group, we identified PE in all the capsules that were
analyzed. Typical macrophage and giant cell reactions to
PE debris were frequent. In the ceramic-on-ceramic cap-
sules, we identified particles of AL (yellow color with
brown outlines); giant cells were not observed.

Discussion

Boutin [6] and Boutin and Blanquaert [7] reported the use
of AL/AL bearing couples in THA in 1972. Although
ceramic implants have been in use for many years [4, 10,
11, 13, 16, 21, 24, 27, 31-33], few reports [8, 25] describe
the risk of dislocation associated with ceramic bearing
couples. Because wear has previously been suspected as a
risk for late dislocation [2, 9], the risk of late dislocation
should be decreased with an AL/AL bearing surface. We
therefore determined (1) whether the cumulative number of
dislocations differed with AL/AL or AL/PE; (2) whether
patient factors (age, sex, and diseases) affecting risk of
dislocation; (3) whether mechanical hip factors (compo-
nent malposition, penetration resulting from creep and
wear); and (4) whether biologic hip factors at revision
(thickness of the capsule, volume of the joint, histology)
affecting risk of dislocation differed with the two bearing
couples.

We note several limitations to our study. First, ours was
a retrospective study of a nonrandomized patient popula-
tion. The two different procedures were performed in the
same patients but at different times, although the surgeon
was the same and attempted to keep the same approaches
and same perioperative treatments except for the cup.
Second, the followup was longer with the AL/AL bearing
couple; however, this difference is moot because the higher
number of dislocations was observed in the group with the
shortest followup. Third, some patients were lost to fol-
lowup during this study; others died. It is possible some
patients had unknown dislocations treated in another hos-
pital and not related. Fourth, although we performed a
multivariate analysis, we did not evaluate all the parame-
ters that are at risk for dislocation such as limb length
discrepancy or femoral anteversion. Only patients who had
a primary arthroplasty with the same implant during the
study period were included, which may have affected the
ability to detect differences associated with other implants.
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Table 4. Biologic joint parameters (capsule, volume of fluid, histology) in hips that had revision

Parameters AL/AL hips (n = 32) AL/PE hips (n = 44) p value
Capsule thickness
With late dislocation: mean (range) NA 1.1 mm (0.3-1.6 mm) NA
Without dislocation: mean (range) 4.5 mm (3—-7 mm) 1.3 mm (0.2-2 mm) 0.03
Volume of fluid in the joint
With late dislocation: mean (range) NA 17 mL (12-26 mL) NA
Without dislocation: mean (range) 3.2 mL (2-5 mL) 20 mL (14-31 mL) 0.02
Histology of capsule
With late dislocation
AL debris: yes/no NA No NA
PE debris: yes/no NA Yes NA
Giant cells: yes/no NA Yes NA
Without late dislocation
AL debris: yes/no Yes No < 0.001
PE debris: yes/no No Yes < 0.001
Giant cells: yes/no No Yes < 0.001

Values are expressed as mean with range in parentheses. There are no data for AL/AL hips with late dislocation; AL/AL = alumina-on-alumina;

AL/PE = alumina-on-polyethylene; NA = not available.

Lastly, the size of our population is small. However, one of
the advantages of our series is that surgery was performed
in the same patients with a consistent surgical technique
and the same arthroplasty, which reduced some variability.
A single implant design (with two different bearing cou-
ples) was chosen for this study to minimize variables (such
as head size, prosthetic neck geometry, and acetabular
component design) that might confound analysis.

The number of dislocations (Table 5) observed in dif-
ferent series appears related to bearing couples and femoral
head size, but also related to the followup. The present
study demonstrates that after THA with a PE cup with a
32-mm head, the longer patients were followed, the greater
the cumulative risk for THA with a PE cup exactly as
described with a Charnley THA using a 22-mm cup [2, 8].
In this series of patients followed for 30 years, the total
number of late dislocations (27 cases) was higher than the
number of early dislocations (four cases) with AL/PE cups.
Our observations also demonstrate the bearing couples
influence this risk because no late dislocation was observed
on AL/AL hips. Given each patient served as his or her
own control, this implies some “local” factor protected
AL/AL hips against late dislocation.

Patient factors influence in many ways the risk of dislo-
cation after THA. In the early period, patient factors such as
poor early adherence to postoperative regimens, osteone-
crosis, obesity, sex, and substance abuse (alcohol) creating
neurologic dysfunction have been reported in the literature
[26]. Some are confirmed by our series in which patients with
osteonecrosis related to alcohol abuse had an increased
number of first-time and recurrent dislocations on both sides
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(AL/AL and AL/PE) during the early postoperative period
(within 2 years followup) as compared with patients pre-
senting other causes of osteonecrosis. Late dislocation
patient factors such as increase age, sex (female), and neu-
rological decline have previously been recognized or
suspected in the literature. The present study confirms that
both the age of the patient and sex (woman) are related to the
probability of late dislocation. However, for late dislocation,
the risk occurred only on the AL/PE side.

Hip mechanical factors affecting risk of dislocation
include operative approach, component design [1, 10, 29]
and selection, component positioning [28], failure to
restore proper hip mechanics, and head penetration in the
cup [9]. The same posterior approach, with absence of
capsular repair and absence of rotator muscle reattachment
to the femoral bone, was performed for all the hips of our
series. On the femoral side, the femoral stem had a unique
offset at this period, and the length of the neck choice was
limited (as a result of ceramic head use), but this incon-
venience did not appear vital in this series for the early or
late risk of dislocation in AL/AL hips. For late dislocations,
because all late dislocations were posterior, abnormal ori-
entation of the cup could have been suspected as a risk
factor in our series; however, hips with late dislocations
had a similar anteversion and abduction as the hips without
dislocation. Wear has previously been suspected as a risk
factor, but the present study provides some interrogation
about the risk of wear in late dislocations. Although AL
cups can be assumed to have little or no wear [15, 21, 27, 30],
AL/PE hips with late dislocation had no more wear than the
other PE cups without dislocation.
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Table 5. Followup and associated dislocation rates according to the couple of fraction and head size

Publication Bearing couples Size Mean length Number Percent dislocations
(mm) of followup of THAs (number of dislocations)
Berry et al. [2] Metal-on-polyethylene 22 25 years 693 7 (49)
Berry et al. [3] Metal-one-polyethylene 22 10 years 8691 3.8 (334)
28 8797 4.3 (381)
32 3559 2.7 (97)
Peters et al. [29] Metal-on-polyethylene 28 52 months 160 25 @)
38 28 months 136 0
Cuckler et al. [10] Metal-on-metal 28 5.3 years 78 2.6 (2)
38 1.1 years 616 0
Peters et al. [29] Metal-on-metal 38 36 months 370 0.3 (D)
40-56 99 1.0 (1)
Amstutz et al. [1] Metal-on-metal 36-54 3.5 years 400 0.8 3)
Colwell et al. [8] Ceramic-on-ceramic 28 35 months 158 1.9 (3)
32 1154 1.3 (15)
36 323 0
Current study AL/PE 32 32 years 126 12.6 (15)
Current study AL/AL 32 29 years 126 1.6 (2)

Number and percentage of dislocations are approximated from data in the articles; AL/PE = alumina-on-polyethylene; AL/AL = alumina-on-

alumina.

Biologic hip factors affecting late risk of dislocation
include the capsule of the joint. A fibrous and thick capsule
present in ceramic-on-ceramic hips was present at all
revisions we performed whatever the cause of revision in
contrast to a thin capsule without resistance present in hips
with PE cups. Hips with AL cups had no fluid inside the
joint (or a few centimeters; less than 5 cc). Hips with PE
cups had fluid inside the capsule with a volume of more
than 20 cc creating distention of the capsule and probably a
decrease in thickness of the capsule. The reasons for these
differences are probably attributable to different biologic
responses of the capsule to wear debris as previously
suggested [5, 22]. A possible explanation is that the thick
capsule of AL/AL hips protects the hip against late dislo-
cation when general factors such as age or cognitive and
neuromuscular-related disorders occurred in these patients.
At this time it is difficult to know if the thickness of the
capsule increased with followup in AL/AL hips and on the
contrary decreased with time in AL/PE hips as a result of
the different biologic responses (as is suspected by the
authors), and this will be explored in the future. Also we do
not know if the PE liners (with or without large heads) used
today will behave differently despite the fact that wear was
not the presumed cause for dislocations.

In conclusion, AL/AL bearing couples decreased the
cumulative risk of dislocation as compared with AL/PE
bearing couples in the same patients. The reasons for the
lower rate of dislocation with AL/AL bearings likely
related to the difference between the histology of the
capsule of the hips with the two bearing couples (fibrous

and thick with ceramic on ceramic; thin and more elastic
with PE cups) and we suspect to inflammatory reactions
related to wear debris.
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