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Abstract – Introduction: The rate of cerebrovascular insults is increasing, currently leaving many patients with
difficulties to maintain their balance due to muscular weakness and/or poor central control. Those patients are at risk
of dislocation when total hip arthroplasty (THA) is planned. Instability remains the most significant issue after
primary THA especially in such groups of patients. The risk is more pronounced when other factors are added such
as, older age, femoral neck fractures, avascular necrosis and/or hip osteoarthritis. Dual mobility cup (DMC) is
considered as a prosthesis with higher inherent stability that may help in such situation. In this patient series, we
aimed to evaluate stability, clinical and radiological results of dual mobility THA done on the weak limb of
hemiplegic patients.
Methods: Twenty-four consecutive hemiplegic patients have undergone DMC with a mean age of 68 years. The indication for surgery was hip osteoarthritis in one third of the patients and femoral neck fractures in the remaining
patients. Those patients were capable of walking prior to hospital admission despite weakness. Those patients were
observed postoperatively for at least one year. Clinical results and complications were recorded.
Results: After a minimum of one year, 91.6% of the patients have satisfactory results. No cases of hip or intraprosthetic dislocation were observed.
Discussion: Dual mobility THA in the hemiplegic patients provides both efficacy and stability with good functional
results.
Key words: Total hip replacement, Hemiplegia, Dual mobility cups, Stability, Unconstrained tripolar.

Introduction
With improvement of health care standards, more attention
should be directed to the handicapped group of population,
especially with increased rate of intracranial hemorrhage and
stroke hemiplegia (sometimes called hemiparesis). It is caused
by irreversible injury to parts of the brain that control movements of the contralateral limbs, trunk, face, etc. People with
hemiparesis often have difficulties to keep their balance due
to limb weaknesses leading to an inability to shift their body
properly. Hemiparesis with origin in the lower section causes
loss of both gross and fine motor skills. Pure motor hemiparesis, a form of hemiparesis characterized by sided weakness in
the leg, arm, and face, and is the most commonly diagnosed
form of weakness in the leg, arm, and face, is the most commonly diagnosed form of hemiparesis [1].
Several kinds of problems may happen after THA in
hemiplegic patients. The most common one is the instability.
The causes for instability can be classified into surgery-related,
patient- and implant-related, for example dislocation is more
*Corresponding author: ahmadbadie@hotmail.com

common in females or people with a prior hip surgery or
neuromuscular conditions that lead to weak hip muscles [2].
Dual mobility cups (DMCs) (also known as unconstrained
tripolar implants) are indicated in THA when the risk of
instability is great especially in patients with weak muscles.
The incidence of instability after standard THA in the primary
setting has been reported to be as high as 7% [3, 4], with
revision rates up to 22.5% of all THA revisions in the United
States [5]. Readmission and prosthetic revision surgery carry
considerable economic cost, a cost raise of 148% is anticipated
when prosthetic revision is considered [6]. Modifications in
surgical technique (e.g., anterior surgical approach, repair of
posterior soft tissues, increasing offset, and improvement of
abductor tension) and the use of larger size femoral heads with
greater inherent stability decrease the risk of instability after
THA. DMCs have recently gained wider attention as a better
option in preventing and treating instability in THA along with
keeping satisfactory clinical outcomes and implant survival
[7–11].
The concept of dual mobility is based on the fact that simple mobility implants with small head can dislocate too early
when the femoral neck comes bumping into the acetabular
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cup’s rim. The dual mobility implant keeps the small head
stemming from the Charnley’s hip prosthesis to have little wear
but an added polyethylene (PE) insert acts as a big femoral ball
and allows a wider range of motion. The femoral head slides
against the inner surface and the outer surface slides against
the metallic shell. This concept has two main advantages: a
great range of motion and an outstanding stability because it
delays lever-out dislocation. It was proposed that the use of
DMCs can improve the abduction/adduction up to 126°,
186° for the flexion/extension and 220° for rotation [12].
Studies showed that the dislocation risk index decreased by
using the DMCs when compared to other constrained tripolar
or a bipolar systems. This concept is very promising in THA
in weak musculature [13–15].

Table 1. Indications for surgery in the study group.
Etiology
Femoral neck fractures
Primary arthritis
Arthrosis secondary to childhood disease
Arthrosis secondary to avascular necrosis

(A)

No
16
2
2
4

%
67
8.4
8.4
17

(B)

Patients and methods
A prospective study was carried out between February
2013 and June 2015 on 24 hemiplegic patients (14 males
and 10 females) treated by primary THAs done for the weak
limb using DMCs. The mean age was 68 years (range,
53–79 years). The mean body mass index (BMI) was 26
(range, 20–32). The indication for surgery was femoral neck
fractures in 16 hips (67%). The remaining eight hips (33%)
were divided into primary osteoarthritis in two cases, previous
pediatric hip disorder in two other cases, and four cases of
femoral head osteonecrosis. These conditions may jeopardize
the risk of instability due to neuromuscular disease (Table 1).
The mean time passed after stroke or cerebral hemorrhage was
30 months (range, 6–67). Those patients were capable of independent walking prior to surgery. In some patients, we needed
to hospitalize them for a week preoperatively to correct the
coagulation problems as they were kept on oral anticoagulants
and anti-platelets.
We used NovaeÒ cups (Figure 1A, 1B), a product of Serf
Company. They provide a wide range of sizes of cups starting
from 45 to 61 mm. The cup is sprayed with titanium to
enhance primary fixation and hydroxyapatite coated to allow
osteointegration. Polyethylene (PE) liners are available in
two sizes 22.2 and 28 mm. The PE used is dense ultra-high
molecular weight UHMWPE that provides less wear with
viscoelastic properties. The femoral neck component is
smooth with no sharp edges, skirts nor impaction holes.
Two types of components were implanted: 18 (75%) were
cemented (Figures 2A, 2B), and six (25%) were cementless
(Figures 3A, 3B). Stems were made of PROÒ titanium, a product of Serf Company, with a neck diameter of 13 mm.
Surgical procedure

We used the lateral transgluteal approach for all patients
under epidural anesthesia. After reaming down to bleeding
bone, a cup trial component of appropriate size was inserted
anatomically, without impaction, blocked at the edge to
provide a room for impaction behind the dome. The mean
cup diameter was 55 mm (range, 46–61 mm). The head
diameter (cobalt chrome) was 22.5 mm in 20 cases and
28 mm in four cases.

Figure 1. (A) NovaeÒ cup used in the cases, a tripod cup that
contain a superior fixation screw and two anchorage studs,
(B) intraoperative photo during impaction of the PE liner over
22.5 mm head prior to reduction.

Postoperative management and follow-up

Full weight bearing was permitted the day after surgery
when cemented stems were used and delayed to six weeks
when the cementless stems were utilized. We used suction
drains for all patients; all drains were removed before day three
postoperatively. The patients were kept on low molecular
weight heparin for 40 days.
The 24 patients were reviewed prospectively with a
minimum follow-up period of 12 months (range 12–18).
All patients were recalled specifically for this study, and they
underwent clinical and radiographic assessment.
Clinical evaluation using the Merle d’Aubigné hip score
[16], and the Harris hip score [17], was used for assessment
in the follow-up visits. In addition, because of large-diameter
articulations, we looked for iliopsoas irritation at follow-up
examination (for each patient complaining of groin pain).
Radiographs (anteroposterior (AP) pelvis) were taken at
follow-up. We compared immediate postoperative radiographs with follow-up radiographs and radiographs at last
follow-up to evaluate cup fixation according to Massin et al.
[18]. Loosening was diagnosed if the cup migration exceeded
5 mm or 5° in any direction and osteolysis is defined as a new
or expanding darkened area in which no trabeculae were
visible adjacent to the prosthetic components. If osteolysis
presents, the lesions were classified according to Delee and
Charnley [19] for the acetabulum and Gruen et al. for the
femur [20].
The cup inclination angle was measured with respect to the
horizontal line joining the teardrops on AP views. The cup
center position was determined on AP pelvis views using a
template for each side: the x-axis represents the horizontal
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Figure 2. (A) Preoperative radiography of a 65 year old female patient with a fracture of the left femoral neck, (B) postoperative X-ray of
a cemented dual mobility THA, the superior fixation screw was left due to the press fit metal cup.

(A)

(B)

Figure 3. (A) Preoperative X-ray of a 57 year old male patient with bilateral hip arthritis due to AVN, (B) postoperative X-ray of the patient
after cementless dual mobility THA with a good position.

tear-drop line and the y-axis represents the vertical line through
the teardrop. The healthy side was considered as an anatomic
reference position used for comparison and detection of
deviation. The cup stability was assessed on an AP pelvis view
with constant 110% magnification, measuring the vertical
distance between the cup center and the tear-drop line, following. The bone/implant interface was examined for radiolucency
at the cup edge, not seen on the immediate postoperative
image, in the three Charnley zones [19].

Results
The operative time ranged from one and half hours to three
hours with a mean blood loss of 673 cc. All the patients were
discharged on day three postoperatively except for four patients
who needed three more days due to suspected deep vein
thrombosis (DVT) in two patients and for control of blood
sugar in the other two (Table 2). Clinical data were collected
through the follow-up period. We had two patients with late
postoperative complications, one case developed DVT five
months post-operatively for which he was readmitted and

treated. One case had late infected arthroplasty after eight
months, which was managed by extraction of the implant
and antibiotic spacer. We had two mortalities (one patient died
five months and the other six months postoperatively due to
unrelated medical causes).
The mean Merle d’Aubigné functional score rose
(p < 0.001) from 8 (range, 0–16) to 17 (range, 14–18).
The mean Harris hip score increased (p < 0.001) from 36
(range, 0–73) preoperatively to 94 (range, 88–100) at last
follow-up. At the last follow-up visit, the 21 patients had no
pain or infrequent and mild pain.
Radiographs (AP pelvis) were taken at follow-up and
assessed by the single observer conducting the clinical examination. We compared immediate postoperative radiographs
with intermediate radiographs and radiographs at the last
follow-up. There were no dislocations either of the largearticulation or intraprosthetic dislocation.
The absence of radiolucent spaces, denoting osteolysis,
was seen in 91.6% of cases (20 out of the 24 patients at final
follow-up). The cup incorporation with native bone was seen in
two more patients who had radiolucent zones at the initial
follow-up. Only two patients had radiolucent space less than
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Table 2. Operative data and length of hospital stay.
Variables
Hospital stay
Three days
More than three days
Operative time
Less than 2 h
2–3 h
Intra op bleeding
Less than 500 cc
500–1000 cc

No

%

20
4

83
17

16
8

67
33

10
14

42
58

1 mm at the final follow-up. The cup inclination angle was
between 40° and 45° in 20 patients (83%). Postoperative
X-ray comparison in the 24 cases with the healthy contralateral
side showed a mean 3 mm (range 1–6 mm) medialization and
3 mm (0–6 mm) ascension of the hip. The dome of the cup
crossed the iliosciatic line (protrusion) in one case. The patient
with poor cup fixation was 65 years old with follow-up
and preparation for revision but the general condition did not
allow for revision surgery and he died after six months
postoperatively.
No patients showed signs of loosening at the final followup visit.

Discussion
Instability remains a significant issue after both primary
and revision THA. This complication is more likely in patients
with neurological deficit such as hemiplegia where patients
have weak muscles. Dual mobility components, which were
initially designed in 1975 to provide a satisfactory wider hip
range of motion, can also provide a viable alternative in
preventing and treating instability. Most series of DM cups
encountered no large-articulation dislocation [2–21], while
others report a rate of dislocation of only about 1% [22].
This shows that the DM cups are very stable with very rare
large-articulation dislocation events [22–24].
The main result of this study was a no large-articulation
dislocation rate (0%), that was below the rates reported with
conventional THA with fixed polyethylene done for patients
without neurological compromise (ranging from 1.8% to
2.9% at five years follow-up). Compared to other series of
DM cups, this study indicated the actual large-articulation
dislocation previously considered to be zero.
Intraprosthetic dislocation is a specific complication of
DMCs. The head extracts from the polyethylene indicating
retention failure between the head and polyethylene in small
articulations [25]. Intraprosthetic dislocations were more frequent, ranging from 2% to 4% [8–26]. This complication is
minimized in the newer designs that utilize smooth necks
avoiding a rough neck surface, the presence of skirts on the
femoral side and the use of a dense polyethylene (PE) insert
on the acetabular side [25]. We did not encounter a single case
of intraprosthetic dislocation maybe due to the use of denser
UHMWPE decreasing the risk of osteolysis and a friendly

smooth neck preventing friction. However, we can say that this
problem can be anticipated with a longer term follow-up.
The only difference in the rehabilitation of those patients
was the ipsilateral weakness of the upper limbs, which is a
problem in initiating partial weight bearing. The use of frame
walkers and crutches was difficult in those patients. We considered this fact in deciding whether to cement those patients or
not. We have chosen the cementless components only for the
patients with better upper extremity control aiding the weight
bearing.
Our functional results are comparable with those of
conventionally fixed cementless polyethylene components
done for healthy individuals without any neurological deficit.
DM cups behave like large-head THAs, groin pain is not an
uncommon adverse event. Despite this fact, our incidence of
groin pain was 0%, far below the rates with large-diameter
heads and hip resurfacing [27, 28].
Other options that may be used when the risk of dislocation
is high include constrained cups and tripolar constrained THA.
Lefevre et al., described a cemented retentive cup for cases
who have grossly deficient soft tissue and patients with neurologic deficiencies. They include 73 patients with primary THA.
They observed 97% stable hips but, progressive radiolucent
lines developed with a rate of 17.6% with an average time of
onset of 36.3 months postoperatively [29]. Almost similar rates
of radiolucent lines and loosening were observed by many
authors [30–32].
However, those results were based mainly on revision
cases. Hernigou et al., published a retrospective study of primary THA in neurologically affected patients. They conclude
that the use of a retentive liner improved the midterm survival
of THA from 82% to 98% [33].
These higher rates of stability were arguable. Although
constrained liners are intended to stabilize the hip by mechanically preventing dislocation, the resulting loss of range of
motion may lead to impingement and, ultimately, to implant
failure in a rate that ranges from 40% to 100%. The proposed
mechanisms of failure are various with nearly a constant
finding of impingement damage of the rim of the PE liner.
The durability of these devices is unlikely to improve unless
the mechanical demands are modified through an increased
range of motion leading to less frequent rim impingement [34].
The DMC is not a mechanical blocker of dislocation. There
is no stress on the PE rim that limits the range of motion to
prevent dislocation before its failure. The DMC appears more
stable with providing a wider range of motion with avoiding
impingement of the rim with less wear and failure rates.
Based on our findings, we recommend DM cups for all
patients with a higher risk of dislocation. The DM cups may
give an answer to the instability issues in the patients with
weaker neuromuscular control (Parkinson’s disease, dementia,
palsy), who are at high risk of dislocation. Also, in patients
with residual poliomyelitis, DM cups can be considered but
they need smaller sizes as their hips do not grow to larger sizes
as a result of the early onset of the pathologic insult.
There are strengths and limitations to our study. Our study
was done on a group of patients that present frequently in all
communities. The incidence of cerebrovascular stroke is
increasing. Standard follow-up protocol was used. Outcome
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instruments were objective and widely used, and we analyzed
both patient and physician-assessed outcome measures.
As for limitations, the sample size of the study was small;
hence, statistical power to detect subgroup differences was
limited. Secondly, we lacked information about socioeconomic status and functional demands of patients. Thirdly,
exclusion of septic hips would have yielded slightly better
results. Fourthly, the short-term follow-up may decrease the
incidence of complications that may develop later as intraprosthetic dislocation.
Dual mobility cups were efficient in reducing THA
dislocations in hemiplegic patients who are at more risk of
instability due to neurologic impairment. Furthermore, they
gave good functional results.
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