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Abstract

Background: Instability after Total Hip Arthroplasty (THA) remains an important complication, with reported 
dislocation rates ranging vary between 0.2% and 10%. The present study aims at reporting the rate of dislocation 
and survivorship in dual mobility cup THR, the possible cause and assess the clinical results.

Materials and methods: We evaluated 111 patients using dual mobility cup THR between October 2014 to July 
2017. Clinical and radiographic evaluations were performed at immediate post operation, 3 months and 6 months 
and 1 year after surgery. Patients were clinically examined for pain, walking and range of motion using the Harris 
Hip Scores (HHSs) system. Postoperatively complications including aseptic loosening, osteolysis, infection, 
periprosthetic fracture, dislocation and implant fracture were recorded.

Results: According to Kaplan-Meier method, survival probability was 97.3% (95.0% confidence interval 92.01% 
to 99.42%) at 1 year of follow up with dislocation rate 2.7% (3 patients). The three patients which dislocated were 
treated with open reduction and did not re-dislocate at 1 year follow up.

Conclusions: The prevalence of dislocation is low in our high-risk population and we consider it preferred concept 
for patients undergoing complex total hip replacement.
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INTRODUCTION
Total hip arthroplasty is one of the most successful surgical procedures 
providing pain relief and improvement of function in patients with end-
stage hip arthritis that is non-responsive to non-operative treatments 
[1,2]. As health care continues to improve and life expectancy increases, 
the demand for total joint replacement will grow to reflect this more 
active, aging population. The number of THAs performed is projected 
to increase of 174% compared to 2005 [3].

Reducing or preventing medical and mechanical complications such as 
post-operative THA instability, trochanteric nonunion, abductor muscle 
weakness, and increased preoperative range of motion are anatomical 
features that have been shown to increase the risk of instability. 
Posterior approach, component malposition, uncorrected bony and/or 
component impingement, inadequate soft tissue tension, and smaller 
head size [4-8] will be of paramount importance, particularly in an 
emerging health care environment based on quality control and patient 
outcome. The incidence of instability after THA in the primary and 
revision setting has been reported as high as 7% and 25% respectively 
[9]. Risk factors for instability after THA are multifactorial and may 
be patient specific (gender, age, abductor deficiency) or related to 
operative variables (surgical approach, component malposition, 
femoral head diameter) [10]. Instability after THA remains one of the 
major causes of readmission and revision surgery accounting for 32.4% 
of THA readmissions and 22.5% of all THA revisions in the United 
States [11,12]. Readmission and revision surgery carry considerable 
economic cost as the surgical treatment of a dislocating THA can raise 
cost 148% [13]. Modifications in surgical technique (example: anterior 
surgical approach, repair of posterior soft-tissues, increased offset and 
restoration of abductor tension) and the incorporation of larger femoral 
heads with greater inherent stability decrease the risk of instability after 
THA [14]. Conversion to a bipolar arthroplasty and a constrained liner 
are salvage procedures for recurrent instability that provide stability 
but decrease functional outcome and implant longevity [15,16]. 
Dual mobility acetabular components (also known as unconstrained 
tripolar implants) have recently gained wider attention as an alternative 
option in the prevention and treatment of instability in both primary 
and revision THA and offer the benefit of increased stability without 
compromising clinical outcomes and implant longevity [17].

Instability after Total Hip Arthroplasty (THA) remains an important 
complication, with reported dislocation rates ranging vary between 
0.2% and 10% [6,18]. Constrained devices for patients with chronic 
instability remain an option; however, there are few studies in the 
current literature that describe its use. Such systems are associated with 
a high rate of aseptic loosening, which has been reported to be in the 
order of 10 to 26% [19,20]. Furthermore, cases of dissociation of the 
liner/cup interface, failure by breakage, and excessive polyethylene wear 
have also been described [21]. Therefore, to increase the stability while 
avoiding the excessive stress on the cup/bone interface that invariably 
occurs in fully constrained systems, Bousquet in France designed 
the “double mobility cup” in 1976. In the English literature, the term 
“tripolar cup” is commonly used to describe this system, which consists 
of a combination of two apparent joints, one large unconstrained joint 
between the metal cup and the liner, and a smaller constrained joint 
between the liner and a standard metallic head that is attached to the 
femoral component. As such, the large diameter of the unconstrained 
joint (i.e. large head size) theoretically decrease the risk of dislocation.

MATERIALS AND METHODS
From October 2014 to July 2017, 111 primary total hip arthroplasties 
were performed using dual mobility cup implant. The study was 
conducted at Amandeep Hospital, Amritsar, after obtaining the ethical 
clearance from institutional ethical committee. All adult patients 
(18 years to 85 years) with good bone quality with etiology neck and 
trochanter fracture, fracture or avascular necrosis of femoral head, 

osteoarthritis hip, rheumatoid arthritis, previous failed proximal femur 
fixation was included in our study. Patients with associated any other 
major fractures, revision hip arthroplasty, pregnant female patients 
were excluded in our study.

All surgical procedures were performed through a modified Gibson 
(posterior-lateral) approach for the primary hip arthroplasties with 
dual mobility cup was used for acetabular reconstruction. Prophylaxis 
intravenous antibiotic was given preoperatively. Isometric exercises 
were started on the 1st postoperative day. Patients were allowed to stand 
or walk with partial or full weight bearing with walker depending on 
bone quality and patients’ conditions.

Clinical and radiographic evaluations were performed at immediate 
post op, 3 months and 6 months and 1 year after surgery. Patients were 
clinically examined for pain, walking and range of motion using the 
Harris Hip Scores (HHSs) system. HHS was assessed preoperatively 
and at the last follow up examinations in all cases. 

Radiographic evaluations done for implant positioning and subsequent 
analysis for subsidence

1. Engh criteria [22] for osseointegration of uncemented femoral stems 
(shown by formation of bony pedestal at the tip of stem), radiolucency, 
and change in implant position and sign of osteointegration (viz. no 
radiolucent line surrounding stem, cortical hypertrophy at the end of 
porous surface)

2. The cementation quality of the femoral component was graded 
according to the system proposed by Barrack et al. [23]. (A: Medullary 
canal completely filled w/cement (white out). B: Slight radiolucency 
exists at the bone cement interface. C: Radiolucency of more than 50% 
at the bone cement interface. D: Radiolucency involving more than 
100% of the interface between bone and cement in any projection, 
including absence of cement distal to the tip of stem). Patients was 
allowed partial weight bearing and subsequently full weight bearing 
depending on patient compliance, radiographic follow up and total 
loading was permitted

Initial placement of the prosthetic components should mimic the 
normal positions of the native acetabulum and femoral head and neck 
[24]. Specific anatomical landmarks and measurements were used to 
verify correct placement. In the initial evaluation of hip arthroplasty, 
the following elements were assessed according radiographic evaluation 
of hip replacements [24].

1. Leg length

2. Horizontal center of rotation

3. Acetabular inclination 

4. Femoral stem positioning

5. Cement mantle (The most common system for assessing radiolucency 
within the acetabular mantle is the Charnley-DeLee system [25]. 
Using this method, the acetabular cement mantle is divided into three 
equal zones I, II, III from lateral to medial (on AP views). Similarly, 
the femoral cement mantle can be divided into 7 zones on an AP view 
according to the Gruen method [26])

Postoperatively complications including aseptic loosening, osteolysis, 
infection, periprosthetic fracture, dislocation and implant fracture were 
recorded.

Descriptive statistics was analyzed with SPSS version 17.0 software. 
Continuous variables are presented as mean ± SD. Categorical variables 
are expressed as frequencies and percentages. Continuous variables, 
including HHS over time were analyzed using repeated measures 
Analysis of Variance (ANOVA) followed by Bonferroni’s post hoc 
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Dual mobility cups known for low rate of early dislocation and high 
mobility range [31]. In our study, 111 patients were studied to establish 
the fact that use of dual mobility cups decreases the rate of early 
dislocation following THR. In this study, reported the early dislocation 
noted within 3 months of the procedure and minimum of 1 year follow 
up was used in this study so that no early dislocation was missed. We 
evaluated functional, radiological, survival and dislocation rate of dual 
mobility cup for total hip arthroplasty.

There was a male preponderance seen and 47 (42.3%) out of 111 
patients were female. In this study, analysis of age distribution showed 
a narrow range with maximum number of patients in 61-70 years age 
group, constituting 31.5% of total subjects. The mean hospital stay of 
patients in our series was 8.85 ± 2.32 days with a variation of a minimum 
number of 4-7 days in 31 patients and more than 10 days in 25 patients. 
49.5% of patients had duration of stay of 8-10 days. 

In our study, 48.6% hips were diagnosed as fracture neck of femur, 
39.6% hips were diagnosed as avascular necrosis, 3.6% hips were 
diagnosed as intertrochanteric fracture, 5.4% hips were diagnosed as 
osteoarthritis, 0.9% hip was diagnosed as non-union IT status implant 
failure, 0.9% hip was diagnosed as non-union NOF status DHS in situ, 
0.9% hip was diagnosed as non-union ST status broken PFN. In this 
study, 54 out of 111 patients were diagnosed as fracture neck of femur 
and one patient had dislocation after fall and as per radiological criteria 
his cup position was vertical and 3 out of 111 patients were diagnosed 
as failed proximal femur fixation and 2 patient had dislocation occur 
due to lack of bone stock and abductor muscle weakness. All of them 
patients were underwent open reduction. In this study, 44 out of 111 
patients were diagnosed as avascular necrosis, 6 out of 111 diagnosed as 
osteoarthritis and 4 out of 111 diagnosed as intertrochanteric fracture. 
No dislocation occurred in these patients. 

All patients were followed up for a period of one year with pre-operative 
and post-operative Harris hip score and radiological assessment being 
calculated at 3 months, 6 months and at time of completion of study.

Regarding radiological loosening, Criteria for the diagnosis of 
loosening of either the femoral or the acetabular component have not 
been universally accepted. Some studies shown failure as radiographic 
evidence of loosening despite continued satisfactory clinical 
performance. Others stress survivorship and define an end point as 
revision or removal of the prosthesis, some patients, despite having the 
prostheses still in place, have clear evidence of loosening, however and 
may be rated as clinical failures.

At each visit, radiographs were inspected for changes in the stem, the 
cement and the bone and the interfaces between them. The anterior 
posterior and lateral radiographs taken when patients were seen for 
periodic postoperative evaluation included the entire length of the 

testing for paired comparisons. Kaplan Meier curve was made to show 
the dislocation rate during one-year period. P<0.05 was considered 
statistically significant.

RESULTS
Among these 111 patients, there were 64 males and 47 females with age 
between 35-85 years. The right hip was operated on 58 (52.3%) patients 
and left hip on 53 (47.7%) patients. There was a male preponderance 
seen and 47 (42.3%) out of 111 patients were female. In this study, 
analysis of age distribution showed a narrow range with maximum 
number of patients in 61-70 years age group, constituting 31.5% of total 
subjects. The mean hospital stay of patients in our series was 8.85 ± 2.32 
days with a variation of a minimum number of 4-7days in 31 patients 
and more than 10 days in 25 patients. 49.5% of patients had duration 
of stay of 8-10 days. 

In this study, at 1-year follow-up three dislocations occurred among 
111 dual mobility cup total hip arthroplasty patients within first 3 
months following surgery and none of these cases had any recurrent 
dislocation. Harris hip score increased mostly in first 3 months. The 
mean Harris hip score improved from 30.75 ± 21.24 preoperative to 
92.95 ± 2.27 at the time of final follow up (Fig. 1).

111 consecutive patients were included; none of the patients was lost 
to follow up. Survival after 12 months was 97.3% based on dislocation 
(95.0% confidence interval 92.01% to 99.42%). Radiologic analysis 
revealed no osteolysis or radiolucent lines around the acetabular and 
femoral component during the follow up period. No features of implant 
loosening and no evidence of component migration were found 
radiologically, while all radiographs demonstrated the implants being 
properly seated with evidence bone ingrowth (> +10).

In this study, according to Kaplan- Meier method, survival probability 
was 97.3% (95.0% confidence interval 92.01% to 99.42%) at 1 year of 
follow up with dislocation rate 2.7% (3 patients). The three patients 
which dislocated were treated with open reduction and did not re-
dislocate at 1 year follow up (Fig. 2).

DISCUSSION
The present study was attempted to evaluate the dislocation rate 
following the usage of dual mobility cups. It was documented in 
the literature that dislocation mostly occurs within 3 months (early 
dislocation) or after 5 years of total hip arthroplasty. Woo and Morrey 
[27] reported that 59% (196 hips) of the dislocations occurred within the 
first three months after surgery and overall, 77% (257 hips) within the 
first year. Another working group added that in their patient population 
(19680 primary hip replacements) THA dislocations occurred in 513 
cases, of which 32% manifested as late dislocations more than 5 years 
postoperatively; the recurrent dislocation rate among these patients 
was 55% [28]. Prudhon and Delaunay et al. reported dislocation rates 
of 1.3-4% within 1-3 months of revision THA with use of dual-mobility 
cups [29,30].
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Fig. 1. Trend of HHS over a period of 12 months

     
Fig. 2. Patients which dislocated were treated with open reduction at 1 year 
follow up
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from 39 ± 15 (range, 0-85) preoperatively to 91 ± 11 (range, 60-100) 
at latest follow up. Nabil M et al. [34] reported mean Harris hip score 
improved from 39.4 preoperative to 87.6 postoperative after two years 
follow up.

In this study, different cups design was used and 81.1% of patients were 
used non cemented cup and 18.9% of patients were used cemented 
cups and no early radiographic loosening was seen at a follow up of 
one year. 37.8% of patients had used press-fit and dome spikes (Captive 
DM) cups, 18.0% of patients had used ridges outer shape and dimples 
for adequate cement mantle (Cotyle DM) cups, and 36.0% of patients 
had used Cluster or solid-back shells with secure locking mechanism 
(Trident) cups, 8.1% of patients had used hemispherical shells utilize 
the screw hole pattern and locking mechanism (Tritanium) cups. 55.0% 
of patients had cup size between 52-58mm and 45.0% of patients had 
cup size between 44-50 mm.

There was no cup migration occur in any patients in this study and 
95.5% of patients were found normal cup position after radiological 
evaluation. 2.7% of patients were found vertical cup and 1.8% of patients 
were found horizontal cup. There were no intraoperative complications 
occur in any patients in this study.

In this study, all patients had used polyethylene (poly) insert and 91.0% 
of patients head material were metal and 9.0% of patients head material 
were ceramic. In 89.2% of patients were used non cemented stem and 
only 10.8% of patients were used cemented stem. There was no stem 
migration occur in any patients in this study. 94.6% of patients were 
found normal stem position after radiological evaluation and only 5.4% 
of patients were found varus stem position and no dislocation occur 
in this patient. There was no stem loosening occur in any patients 
according to radiological evaluation criteria used in this study. 

In this study, one of our patients had fracture neck femur who 
dislocated after one month of total hip arthroplasty due to fall at home 
(Fig. 3). It might be difficult to appreciate whether the fall due to 

stem and were inspected carefully and compared with previous x-rays 
for changes indicating component loosening, stem failure, trochanteric 
problems or infection. It was helpful to record the specific zones 
around acetabular and femoral components in which changes develop. 
These changes include sharply defined, widening radiolucency at 
bone cement interface indicates loosening with progressive osteolysis. 
The femoral component and associated interfaces were divided into 
seven zones, as described by Gruen et al. [26] and Engh criteria [22] 
for osseointegration of uncemented femoral stems. The acetabular 
component and surrounding bone were divided into three zones, as 
described by Charnely and DeLee [25].

Regarding instability of implant, an unstable implant is defined as one 
with definite evidence of progressive subsidence or migration within 
the canal and is at least partially surrounded by divergent radiopaque 
lines that are more widely separated from the stem at its extremities. 
Increased cortical density and thickening typically occur beneath the 
collar and at the end of the stem, indicating regions of local loading 
and lack of uniform stress transfer. We did not get any evidence of 
radiological loosening in our study.

Numerous factors influence the rate of dislocation after THA such as 
old age, previously operated to the affected hip, neurological disorder, 
previous h/o excessive alcohol intake and nonunion of the greater 
trochanter. All cause soft-tissue imbalance and increase the risk of 
dislocation. 

In our study, Harris hip score increased mostly in first 3 months. The 
mean Harris hip score improved from 30.75 ± 21.24 preoperative to 
92.95 ± 2.27 at the time of final follow up. Guyen et al. [32] reported 
improvement in HHS from mean 40 (range, 11-100) preoperatively to 
83 (range, 25-100) at the latest follow up.

Boyer et al. [33] reported a final follow-up mean HHS of 92 (SD, 1.9) in 
their retrospective study of 240 hips with a minimum follow up of 18 
years. Combes A et al. [31] reported mean Harris hip score increased 

Fig. 3. C/o dislocation after 1-month post-operative
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dislocation or dislocation was due to fall. As per radiological criteria 
his cup position was vertical and acetabular inclination 55 degree by 
visuospatial perception which might be contributing factor for the 
instability. In our study, one of other patient had vertical cup position 
and acetabular inclination between 55º-60º by visuospatial perception 
but no dislocation occur in this patient so vertical cup position was not 
only risk factor for dislocation in our study.

Mallory et al. [35] reported a higher risk for dislocation when the THR 
was performed for femoral neck fracture or congenital dislocation of 
the hip. Lee et al. [36] reported a 10% rate of dislocation in a series of 
primary THR for acute femoral neck fracture at Mayo Clinic. Poorer 
or damaged muscles, greater propensity for falls, and altered proximal 
femoral anatomy may be contributing factors to explain the higher risk 
for dislocation in these diagnoses.

Lewinnek et al. [37] proposed a safe zone of 30-50 degrees of 
inclination and 5-25 degrees of anteversion as a means of minimizing 
postoperative dislocation. Given the association between excessive 
inclination and an increased rate of wear and edge loading, Callanan 
et al. [38] recommended that an inclination range of 30-45 degrees 
was more ideal. Biedermann et al. [5] found a statistically significant 
reduction in dislocation risk for 35-55 degrees of inclination and 5-25 
degrees of anteversion.

Iorio et al. [39] the mean dislocation rate was 10.7% in patients with 
FNF treated with THA, five times higher than THA for osteoarthritis. 
Adam et al. [40] reported 3 dislocations (1.4%) at 9-month follow-up in 
a series of 214 patients with FNF treated with DM implants.

In our study, two joints dislocated in the dual mobility cups THR done 
for failed proximal femur fixation (Fig. 4 and 5). As per radiological 
criteria her cup position was normal and acetabular inclination between 
safe zone of 30-50 degrees by visuospatial perception. Lack of bone 
stock on x-ray and abductor muscle weakness may have contributed to 
dislocation in this case. A history of previous hip surgery other than hip 

arthroplasty was also associated with an increased risk of dislocation 
(osteotomy, hip fracture fixation, arthrodesis). Lindberg et al. [41] 
reported a significantly higher risk for dislocation in hips previously 
operated.

At Mayo Clinic, Woo and Morrey [27] reported a significantly higher 
dislocation rate in patients with prior surgery (4.8%) compared with 
patients without prior surgery (2.4%). Muscles weakness (compromised 
abductor function) and bone defects (which make the positioning of 
the implants more difficult) contribute to the higher risk for dislocation 
in previously operated patients.

In this study, according to Kaplan-Meier method, survival probability 
was 97.3% (95.0% confidence interval 92.01% to 99.42%) at 1 year of 
follow up with dislocation rate 2.7% (3 patients). The three patients 
which dislocated was treated with open reduction and did not re-
dislocate at 1 year follow up.

Stroh et al. [42] report outcomes from the available dual mobility 
literature. Eight primary THA studies were identified, with a mean 
survivorship of 97.5% and a dislocation rate of 0.15% reported at eight 
years [32,42-48]. Guyen et al. [49], Langlais et al. [50], Hamadouche 
et al. [51] and Leiber-Wackenheim et al. [43] retrospectively evaluated 
results of tripolar cups for management of instability after conventional 
primary THA. The cohorts of patients ranged from 47 to 82 cases and 
the mean follow-up period was two to eight years. Survival rate at five 
years was 94.5%-98% and the incidence of dislocation was 1-5.5%. 
Of note, in all patients that had a dislocation, only a single episode of 
dislocation was reported.

Newington e al. [52] reported a rate of dislocation of 15.2% n primary 
hip replacements in patient over 80 years of age. Jolles et al. [53] 
observed a twofold risk of THR dislocation among octogenarians. 
Amstutz et al. [54] reported a prevalence of dislocation of 4% in 57 
primary THR. The authors did not mention whether patients were at 
higher risk for dislocation.

  

Fig. 4. C/o dislocation after 2 months post-operative
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CONCLUSION
According to Kaplan-Meier method, survival probability was 97.3% 
(95.0% confidence interval 92.01% to 99.42%) at 1 year of follow up with 

dislocation rate 2.7%. The Dual mobility cup is an effective solution for 
the management of high-risk cases undergoing total hip replacement 
for different causes to reduce the incidence of postoperative instability.

Fig. 5. C/o dislocation after 2 months post-operative
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