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ABSTRACT

Aim: Performing total hip artroplasty is possible even without or in weak hip abductor
muscles. In nonfunctioning or malfunctioning hip abductors, the solution is dual mobility
total hip arthroplasty or constrained liner. Methods: primary or revision total hip
arthroplasty which needed constrained liner during 2005-2014 were included in this study.
Harris hip score (pre-operative, post-operative), leg length discrepancy, type of cup
(cemented or cementless), type of stem (standard or long) and approach were considered.
Results: according to the results, Harris hip score improved significantly (from 54 to 88,
average) after surgery. During the study, disengagement of head from the stem was seen in
one case. Also, in a patient, hip dislocation observed. One case of component loosening and
failure was detected. In a patient, retro-acetabular osteolysis was seen. Additionally, there
was one case with deep infection. Conclusion: these results suggest functional hip score
improved dramatically using constrained liner in patients with low complication rate.
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INTRODUCTION

Total hip arthroplasty is an orthopedic
procedure includes the surgical excision of
the proximal neck and head of the femur
and removal of the subchondral bone and
acetabular cartilage (1). In the past years,
lack of abductor function was a
contraindication for total hip arthroplasty
(2) but todays with newer devices, it is not
an absolute contraindication. Performing
total hip arthroplasty is possible even
without or in face with weak hip abductor
muscles of hip joint (2). Different factors
are responsible for abductor malfunction
including in the central nervous level with
viral or autoimmune diseases such as
poliomyelitis (3-5) and multiple sclerosis
(6) or cerebral palsy with resultant abductor
paralysis (7-9) or peripheral tissue injury to
innervations of abductor muscles (superior
gluteal nerve). For instance, abductor
muscle or its attachment to greater
trochanter may be injured during exposure
or from previous surgeries around hip and

(10-12).  Additionally,

trochanteric fracture nonunion and abductor

pelvis greater
muscle contractures which cannot be
released are other causes of abductor
nonfunctioning (13-15).

In nonfunctioning or malfunctioning hip
abductors, the solution is dual mobility
total hip arthroplasty (16-18) or constrained
liner (19, 20). Based on the literature, there

is a precaution for early loosening of cup
(21-23) with a constrained liner. Because of
soft tissue deficiency, a constrained
acetabular liner may be needed to prevent
instability (24). Total hip arthroplasty is
considered to be one of the most successful
orthopaedic interventions of its generation
(24). Constrained acetabular liners were
developed to manage recurrent instability
through holding the femoral head captive in
the socket. Prior the application of the
constrained liners, there were no reliable
solutions to dislocation arising from
inadequate soft tissues, a deficient abductor
mechanism, or neuromuscular disorders
(25). It is reported constrained liner leads in
97.6% success rate (83 of 85 hips) in a 4.8
years period (25). So, the aim of the current
study was to determine effect of ten years
application of constrained liner in total hip
arthroplasty in patients referred to Sina
hospital.

MATERIALS AND METHODS

This study was ten years follow up
application of constrained liner in total hip
arthroplasty in patients referred to Sina
hospital, Tehran, Iran during 2005-2014.
Twenty three patients met the criteria (17
males and 6 females) included into the
study. The average age of the patients was
48+1 years (23-74 year) with primary or

revision total hip arthroplasty needed
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constrained liner. Patient-specific variables
including age and sex was recorded. Causes
of using constrained liner, Harris Hip Score
(pre-operative, post-operative), Leg length
discrepancy, type of cup (cemented or
cement less), type of stem (standard or
long) and surgical approach were
considered. Follow up visits were done
every six months and hip dislocation,
disengagement of head from the stem,
component loosening, osteolysis, infection
and component failure were studied.
Average follow up period was 5.5 years (1-
9 years).

RESULTS

In this study, three cases of total hip
arthroplasty after acetabular fracture, two
cases of periprosthetic fracture Bs, seven
patients with abductor dysfunction or
weakness due to multiple sclerosis,
poliomyelitis and cerebral palsy, two cases
of conversion of fused hip to total hip
arthroplasty, two cases of total hip
arthroplasty in ankylosed hip, one case of

conversion of girdle stone to total hip, four

cases of total hip arthroplasty after dynamic
hip screw failure and two patients with
recurrent  dislocation without obvious
underlying cause and failed multiple
operations were underlying disorders for
using constrained liner included in this
study.

The mean preoperative Harris hip score
was 54 which increased to 88
postoperatively. There average leg length
discrepancy was 1.5 cm. In one case,
disengagement of head from the stem and
in one case, hip dislocation was seen.
Direct lateral Harding approach was used in
12 patients and the other ten were gone
under surgery using posterior approach.
Seven long and 15 standard stem were
used. There were one cemented cup and 21
cementless cups which three of them had
cemented liner inside. One case of
component loosening and failure and only
one case with retro-acetabular osteolysis

were seen. There was one case with deep

infection.

Table 1: The specific variables of the patients included into study

Variable Frequency N (%)

Sex (female Vs. Male) Female 6 (26.08%)

Male 17 (73.92%)
acetabular fracture 3 (13.04%)
periprosthetic fracture B; 2 (8.69%)
abductor dysfunction 7 (30.43%)
conversion of fused hip 2 (8.69%)
ankylosed hip 2(8.69%)
conversion of girdle stone 1 (4.34%)
dynamic hip screw failure 4 (17.39%)
recurrent dislocation without obvious 2 (8.69%)

underlying cause
Total

23 (100%)
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Table 2: the frequency of injury in patients

disengagement of head from the

hip dislocation

Direct lateral Harding

Surgery using posterior approach
Cemented cup
Cementless cups
component loosening
retro-acetabular osteolysis

deep infection

1
1
12
10
1
21
1
1
1

DISCUSSION

Among patients with acetabular fracture,
one case had greater trochanteric nonunion
after previous trochanteric osteotomy for
acetabular surgery and two of them had
abductor muscle scars; thus malfunctioning
abductors and constrained liner was used.
In periprosthetic B; fracture, because of
severe deficiency of bone stock in proximal
femur and insecure fixation of greater
trochanter remnants to the implant or
proximal femoral allograft, it is necessary
to use constrained liner (26). The use of
long stem is also obligatory. Among
patients with multiple sclerosis or other
neuromuscular  disorders  such  as
poliomyelitis or cerebral palsy, if the
patient is ambulate, total hip arthroplasty
can be done but because of abductor
weakness, constrained liner is a good
option to prevent dislocation (27). In these
cases, it i1s wise to use direct lateral
approach (28-31) and release flexors and
adductors of the hip (30, 31), put the
acetabular component in more than usual
anteversion (33, 35) and if there is

instability, constrained liner can be used.

Among patients undergo total hip
arthroplasty after failure of dynamic hip
screw, different problem may involve the
greater trochanter of femur such as fracture
in the first trauma and resultant nonunion
or fracture during exposure of the hip joint
and acetabular reaming due to the large
hole of DHS nail (36, 37). Thus, if the
greater trochanter cannot be fixed to the
femur, it results in abductor malfunctioning
and need to be supported with constrained
liner. Also, in conversion of the fused or
ankylosed hip to total hip arthroplasty,
there may be acetabular malfunctioning
either from long standing fusion and
abductor muscle atrophy or as a result of
damage to abductor muscles during
fibrosed tissues from previous surgeries
(38-40).

We believe that functional hip scores
improve dramatically in post-operative
additional

period without any

complications such as loosening or
component failure. In this study, the
cemented cup inside cementless shell in
three cases (41-42). Because of recurrent

dislocation of prosthesis, we planned
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revisional surgery for correction of cup
malposition, but the cup was well fixed and
the proper size constrained liner was not
available, so we inserted constrained liner
with cement inside the metal back. During
the insertion of constrained liner with
cement, one may pay attention to prevent
cement entrance in the ring portion; this
may interferes with locking of the ring
around head and leads constrained liner be
nonfunctional.

One dis engagement of the head from the
stem was seen which means if soft tissue
tension around the hip joint is not
sufficient, the limb may be stretched and
despite remaining of the head inside the
constrained liner, the head can be
disengaged from the stem (43-45).0One
complete displacement of whole cup and
screws was seen in the follow up period.
CONCLUSION

These results suggest functional hip score
improved dramatically using constrained
liner in patients with low complication rate.
Despite general concepts against
constrained liner, it seems to have good
results with less anticipated complications
such as component failure or loosening; it
may be considered as a good option to

manage difficult cases with dislocation

after total hip arthroplasty.
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