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Primary total hip arthroplasty is a successful procedure, although complications such as dislocation can occur. In certain patient
populations if this is recurrent, it can be difficult to manage effectively. We present a retrospective analysis of our experience of
using a capture/captive cup over an 8-year period for frail elderly patients who presented with recurrent hip dislocations. Our
findings show no redislocations in our cohort and a survival analysis demonstrates just less than half surviving at 2 years after
surgery. Furthermore, Harris Hip Scores were generally calculated to be good. A constrained acetabular component provides
durable protection against additional dislocations without substantial deleterious effects on component fixation. Such components
should be considered especially in a group of patients with comorbidities or those who are fragile, elderly, and low-demand in
nature.

1. Introduction
Primary total hip arthroplasty (THA) is a renowned and
successful procedure. Complications such as dislocation can
occur and variable rates are reported but there is a cumulative
increase which may approach 5% [1–7]. Recurrence is seen
in up to two-thirds of cases with the problem persisting after
revision surgery in about half [1, 8, 9]. Numerous risk factors
have been documented which include increasing age, reduced
cerebral capabilities, neuromuscular disorders, abductor deficiency, and mal-positioning of components at time of surgery
[10–12]. Surgical solutions to correct, reverse, or manage such
factors have on the whole produced mixed and inconclusive
results, whether it is altering a mal-positioned component,
using cup augments, increasing femoral head size, converting
to a bipolar hemiarthroplasty, or reconstructing adjacent
tissues [13–20].
Studies have advocated the use of a “capture/captive
cup” (CC) (Figure 1) or constrained acetabular component
to effectively manage dislocations [21–25]. By capturing the
head and locking it within the acetabular component, forces

causing dislocation are redistributed to the locking mechanism and liner-shell and shell-bone interfaces [24]. Thus
such devices provide immediate stability and are a welcome
solution to a debilitating complication, although the procedure has been associated with some setbacks, mainly a
reduced range of motion, possible loosening, or dissociation
of the component from the pelvis which requires either open
reduction or revision [25, 26]. We present our experience of
using a constrained cup in managing recurrent dislocations in
low-demand patients.

2. Materials and Methods
A retrospective case-note review of all patients who underwent revision of their acetabular component using a tripolar Trident acetabular cup (Stryker-Howmedica-Osteonics,
Rutherford, New Jersey) between 2005 and 2013 (identified
through a local database) was undertaken by two orthopaedic
surgeons. It was recognised that a constrained liner was
offered to patients who had undergone recurrent dislocations
(𝑛 ≥ 2). A small number of our cohort had undergone further
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Table 1: Summary of data analysis of the 43 patients identified in our
study. All patients underwent a capture/captive cup procedure for
recurrent dislocations (𝑛 ≥ 2). CC = capture/captive cup, PLAD =
posterior lip augmentation device, and THA = total hip arthroplasty.
43 patients
Alive
Dead
Lost to follow-up
Psychiatric illness

Figure 1: Photograph demonstrating a capture/captive cup (tripolar
Trident acetabular cup: Stryker-Howmedica-Osteonics, Rutherford,
New Jersey).

procedures following on from their primary THA: THA
revision (𝑛 = 3); posterior lip augmentation device (PLAD)
(𝑛 = 3).
In total 43 patients who received a constrained acetabular
component were identified. The mean age of our cohort was
76.5 years (range 53–93 years). Our male to female ratio was
19 : 24. A majority of our patients (93%) had undergone their
primary surgery due to osteoarthritis. The remaining patients
(𝑛 = 3) required a THA for a fractured neck of femur,
nonunion of a fractured neck of femur, and a previous septic
arthritis. Analysis of documentation revealed that 84% of
patients had undergone either a trochanteric osteotomy (𝑛 =
14) or Hardinge (anterolateral) approach (𝑛 = 29) during
primary surgery.
All 43 patients were followed up after their procedure;
however, at the time of data analysis, 23 patients had died due
to their comorbidities, 5 patients were lost to follow-up, and
2 patients were excluded for further analysis due to dementia
and ongoing investigation for a psychiatric illness. Following
initial analysis of all patients, the 13 remaining patients were
reviewed further, specifically observing their postoperative
pain scores and mobility status along with any recent radiographic abnormalities. Additionally, relevant questions were
asked in order to calculate a Harris Hip Score [27] which was
then graded [28].
For our cohort of remaining patients, pain levels were
also documented according to a visual analogue score (VAS).
Radiographs were reviewed by an orthopaedic surgeon to
assess acetabular component failure in terms of stability by
identifying features of loosening. Our cemented cups were
analysed using DeLee and Charnley’s criteria [29] and Tompkin et al.’s criteria were applied to uncemented cups [30].

3. Results
The mean time from previous surgery (whether primary or
revision) to receiving a capture cup was 74 months (range 6
months–252 months). In 9% of cases (𝑛 = 4), the capture cup
was uncemented; the remainder were cemented (Figure 2).
Additionally, 6 of our patients had also undergone revision of
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Cause of primary surgery
Osteoarthritis
40
Neck of femur fracture
1
Neck of femur fracture nonunion
1
Secondary to septic arthritis
1
Further surgery after primary total hip arthroplasty (THA)
THA revision (prior to CC)
3
PLAD (prior to CC)
3
Femoral component revision (at time of CC)
6
Capture/captive cup (CC)
Uncemented
4
Cemented
39
Surgical approach
Trochanteric osteotomy
14
Hardinge
29

∗

Figure 2: Radiograph demonstrating the use of a cemented capture/captive cup for the right hip∗ .

their femoral component during the same session of surgery.
These findings are summarised in Table 1. Many of our
patients (>50%) had a monoblock Charnley femoral stem and
thus the capture cup avoided a femoral component revision.
Overall, our follow-up mean time was 26 months (range
1 month–68 months). A Kaplan-Meier plot of survival based
on follow-up times (Figure 3) demonstrates that, one year
after surgery, the survival was 62% and, at 2 years, was 48%.
Of those patients who are currently alive, a VAS was recorded
during their last follow-up. A mean score of 2.8 (range 0–
8) was noted. The median Harris Hip Score [27] was 80.2
points (range 43.2–96.6) resulting in “good” grade on average
(Table 2). In terms of mobility only, during their last followup, 5 patients were mobilising independently, 4 patients were
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Table 2: Harris Hip Scores (and grading) of surviving patients (𝑛 =
13) after undergoing a capture/captive cup.
∗

Harris Hip Score
Median

80.2

Range

43.2–96.6

Grade
Poor
Fair
Good
Excellent

2
3
3
5

Proportion surviving

1.0

0.8
0.6

Figure 4: Radiograph demonstrating the failure of an uncemented
acetabular shell for the left hip∗ .

0.4
0.2
0.0
0

12

24

36
48
Time (months)

60

72

Figure 3: Graph demonstrating a Kaplan-Meier plot of survival
(based on follow-up times) for patients undergoing a capture/captive
cup.

mobilising with support, and 4 patients were unable to do so
or were struggling and required more than a stick or crutch.
Radiographic analysis of these patients revealed that all
cemented cups were satisfactory in that no loosening was evident as per DeLee and Charnley zones [29]. As per Tompkin
et al.’s criteria [30], 75% of our uncemented cups were stable
(𝑛 = 3) with the other cup being deemed unstable due to
the presence of radiolucent lines in all zones and evidence
of migration 15 mm (although the constrained mechanism
itself was intact) which required further surgery (Figure 4).
A Summary Highlighting the Complications Seen in 3 Patients
in Our Study. Complications were seen in 7% of all cases (𝑛 =
3) as follows.
Postoperative infection and Girdlestone’s procedure.
Loosening and migration of uncemented cup.
Pelvic detachment of cemented cup.
The first patient had delayed postoperative wound healing
and a staphylococcus aureus infection was diagnosed from
serial microbiological swabs. She subsequently underwent a
debridement and Girdlestone’s procedure and required input
from the plastic surgeons to assist in closing her wound.
She recovered well and was keen to pursue another total hip
arthroplasty in order to improve her mobility and was then
referred to a tertiary centre for further revision surgery.
The second case involved a patient who underwent a
primary total hip arthroplasty following a native hip joint

septic arthritis 10 years before. He developed aseptic loosening (negative microbiology of aspirates and tissue samples)
and thus a revision arthroplasty was done. This too failed
due to aseptic loosening and thus a cementless constrained
tripolar device was fitted. After 6 months, a similar picture
was seen with the cup having migrated by approximately and
no conclusive evidence to suggest infection. He was referred
to a tertiary centre for further evaluation and treatment.
Our final case was a cemented cup done for a frail 86year-old lady following recurrent dislocations. Unfortunately,
the device became detached from the pelvis and revised
capture/captive cup was done. However, given her frailty
and comorbidities, the patient did not survive more than 6
months and thus for the purpose of this study further assessment was not possible. Most importantly, no redislocations
have been evident from our series.

4. Discussion
Recurrent instability is often multifactorial and is frequently
not associated with a clearly identifiable cause. For those
affected, they are often old and frail undergoing rapid deterioration of their systems and as such the loss of skeletal muscle
mass coupled with polyethylene wear and dementia may be
some of the contributory factors leading to dislocation.
By locking or capturing the femoral head within the
acetabular component, the constrained device can be a short
to medium term solution when deployed by the revision hip
surgeon in treating a particular group of patients who have
significant comorbidities and recurrent dislocations. The
constrained design is successful in reducing dislocations in
such patient groups though it can lead to increasing levels of
loosening. The variety in designs allows different head sizes,
offset, and rim elevation which manifests in different ranges
of motion. Impingement is seen once the limit is reached
and thus forces are dissipated between the bone-shell and
shell liner boundaries [24]. In a revision series, the devices
have shown to reduce the dislocation rate to 6% but after a
decade the loosening risk was noted to be at 9% [21].
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On the other hand, the dual mobility device (tripolar
unconstrained acetabular cup) aims to not only reduce dislocation risk but also lower loosening by increasing the functional diameter of the head and thus reducing impingement,
wear, and dissociation. Since their development (Novae-1Ⓡ ,
Serf, Décines, France) in the 1970s, they have provided a
reliable solution in the revision setting for older low-demand
patients as supported by midterm data with rates of dislocation at 1.1% and loosening at 2.2%, although there is a lack of
significant evidence to support their use in the younger high
demand patient [31–34]. The aim is to allow a greater range
of motion through the use of a large diameter head before
it impinges against the polyethylene liner hence preventing
intraprosthetic dislocation [34]. Apart from their use in
revision surgery, dual mobility cups have been implanted in
primary surgery as well as in treating neck of femur fractures,
tumour resection, and spastic disorders with dislocation rates
varying between 0 and 14% and survivorship rates between 80
and 98% ranging from a period of 5 to 15 years [35–37].
Despite a survival rate of 30% in our cohort (representing
the mixed nature of the population of a peripheral unit over
a period of 8 years) which is unlikely to lead to any concrete
conclusions, we believe the use of a capture/captive cup is an
effective short to medium term tool in dealing with recurrent
dislocation. With our monoblock femoral components, not
using the dual mobility method but instead a capture/captive
cup saved performing a femoral revision. The use of a
constrained cup rather than a dual mobility device is likely to
be of greater benefit also in patients with neuromuscular disorders, dementia, and low demand or patients without functional abductors. From our experience, it is clinically significant in reducing pain and over two-thirds of patients return to
some form of mobility which, in a group of people of a certain
demographic and medical status, of whom only less than 50%
will survive at 2 years, may be considered as a significant
result in terms of improving quality of life.
From our series, the use of cemented components was
favourable and less likely to lead to complications although
the numbers of uncemented cups were small, thus negating
any significant conclusion. Previous studies on constrained
acetabular components have quoted loosening/complication
rates requiring revision to be between 4% and 11.8% [22,
24, 25]. Our experiences are well within such parameters.
Furthermore, in our cohort, no redislocations were evident
as supported by Shrader et al. [23]; however, rates of redislocation between 2.4% and 29% have been reported [22, 38].
Failure due to pull-off from the acetabular side wall or separation can occur (5% in total cohort and 8% in alive patients),
thus highlighting a potential problem with the use of this
technique; therefore all our patients are counselled regarding
this complication.
A constrained acetabular component provides durable
protection against additional dislocations without substantial
deleterious effects on component fixation. Such components
should be considered when a correctable cause of instability
cannot be identified. Although we acknowledge that there
are limitations to our data in terms of the follow-up period
being short and the sample numbers being small, from our
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experience, the use of such a device should be considered
to treat recurrent dislocation in comparison with other
modalities which may be less effective especially in a group of
patients with comorbidities or those who are fragile, elderly,
and low-demand in nature.
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