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B REVIEW ARTICLE

Total hip replacement in patients with

neurological conditions

Neurological conditions affecting the hip pose a considerable challenge in replacement
surgery since poor and imbalanced muscle tone predisposes to dislocation and loosening.
Consequently, total hip replacement (THR) is rarely performed in such patients. In a
systematic review of the literature concerning THR in neurological conditions, we found
only 13 studies which described the outcome. We have reviewed the evidence and
discussed the technical challenges of this procedure in patients with cerebral palsy,
Parkinson’s disease, poliomyelitis and following a cerebrovascular accident, spinal injury or
development of a Charcot joint. Contrary to traditional perceptions, THR can give a good
outcome in these often severly disabled patients.

Total hip replacement (THR) is one of the major
successes of modern medicine.! As the design of
implants and surgical techniques evolve, the
indications for this procedure are continually
expanding with replacement now being per-
formed in children** and in patients with com-
plex conditions which would previously have
been managed by salvage procedures.>® Neuro-
logical conditions affecting the hip pose a par-
ticular challenge for the replacement surgeon
with associated paresis, spasticity, contractures
and tremors potentially leading to poor or
imbalanced muscle tone across the hip. Altered
muscle tone in the dynamic hip stabilisers leads
to abnormal forces acting across the hip which
can result in subluxation and osteoarthritis.”
In addition to contributing to the underlying
degenerative process, abnormal muscle tone
predisposes patients who undergo THR to early
failure because of dislocation and aseptic loos-
ening.”> As a result, end-stage osteoarthritis
in this group of patients has traditionally been
treated by salvage procedures such as resection
arthroplasty>'? and arthrodesis.®’

When replacement is undertaken in these
patients it is usually as a tertiary referral in spe-
cialist centres with a low volume of such
patients.>*'® The outcome is often not amena-
ble to assessment using the usual methods.
These factors contribute to a lack of clinical
data regarding the outcome of THR in these
patients. In order to determine the current evi-
dence regarding the outcome in patients with
neurological conditions which affect the hip
we carried out a systematic review of the liter-
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ature, with a structured search of Medline,
EMBASE and the Cochrane databases for arti-
cles published between 1970 and 2009 con-
taining the following terms: total hip
arthroplasty, total hip replacement, cerebral
palsy, spina bifida, poliomyelitis, Parkinson’s
disease, paralytic hip disease, multiple sclero-
sis, cerebrovascular accident, spinal injury,
Charcot hip and neuromuscular disease. Only
13 studies dealt specifically with this group in
terms of functional outcome, rates of compli-
cations, surgical techniques and post-operative
management. All these studies (Table I) were
reviewed and the references from the articles
also retrieved to identify any additional studies
of interest. Our review confirmed a lack of
clinical data regarding the outcome of THR in
these patients with no prospective long-term
outcome studies being identified. This review
presents the information available and includes
our own observations regarding the outcome
and management of these patients.

Cerebral palsy

Pain in the hip is common in patients with
cerebral palsy and affects 25% to 75%
depending on the severity of their condition.!”
It occurs as a result of a complex interplay of a
variety of conditions including dysplasia, sub-
luxation and osteoarthritis. The primary
underlying pathological mechanism is muscle
imbalance with the strong hip flexors and
adductors overpowering the weaker abductors
and extensors, resulting in contractures.
Bony abnormalities include excessive valgus of
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Table I. Details of studies retrieved reporting the outcome of total hip replacement (THR) in patients with neurological conditions

THR Neurological Mean age Length of follow-up  Implant type/surgical
Study author/s (number) condition* (yrs, range) (yrs) technique Outcome
Buly et al® 19 CP 30 (16to52) 10 (3to17) Cemented components 2 dislocations (11%)
12 tenotomies 3 revisions (16%)
Hip spicas post- 94% painfree
operatively
Anteverted acetabular 95% survivorship at 10 years
component for sitters for aseptic loosening, 86%
for any reason
Weber and 16 CcP 48.5 (22to79) 9.7 (2.5t021) 12 all cemented 1 revision (aseptic loosening)
Cabanela?’
2 all cemented 87% significant pain relief
2 hybrid
Weber et al?® 107 PD 72 (57t087) 7.1 (2.0to 21.0) Uncemented and 93% pain relief
cemented
components used
7 tenotomies 6 (6%) dislocations (all revi-
sions)
3 (3%) aseptic loosening
26% post-operative medical
complication rate
Meek et al'™ 2394 PD N/AT N/A N/A 0.0 to 0.46 annual dislocation
rate
1499 CVA N/A N/A N/A 0.0 to 0.3 annual dislocation
rate
DiCaprio et al®” 31 CVA 68 (43t0o84) 2 (1to6) Uncemented acetabulum, No dislocation
cemented femur Heterotopic dislocation 36%
Becker et al®® 6 Spinal injury 39.4 (23.0to 1.0 (0.5 to0 2.0) N/A No dislocation
57.0)
Weber et al?® 3 Myelomenin- 45 (28to54) 7.6 (5.0to 10.0) 1 all cemented 3 dislocations
gocele
1 all cemented 2 revisions
1 hybrid Poor pain relief
Case Reports
Spinnickie and 1 Poliomyelitis 71 5 months Cementless components Dislocation
Goodman® Constrained liner
Blake et al® 2 CP 14 2.25 Constrained hybrid pros- Painfree
thesis
No hip spica No dislocation
Cameron3® 1 Poliomyelitis N/A 3 Uncemented constrained N/A
components
Laguna and 1 Poliomyelitis 38 3 Uncemented components Painfree
Barrientos'®
No dislocation or loosening
Robb et al*® 1 Charcot joint 58 N/A Cemented components Multiple dislocation
Tabes dorsalis
Sprenger and 1 Charcot joint 61 7 N/A No dislocation

Foley*'

Tabes dorsalis

* CP, cerebral palsy; PD, Parkinson’s disease; CVA, cerebrovascular accident

T N/A, not available
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Fig. 1a

Fig. 1b

Radiographs of the dislocated degenerative hip of a 20-year-old man with cerebral palsy a) pre-operative anteroposterior view showing complex anat-
omy including a dysplastic acetabulum and coxa valga. He had severe pain and was confined to a wheelchair. b) Post-operative view, one year after
a constrained uncemented total hip replacement. Bulk autografting of the acetabulum was performed using the resected femoral head. At the last

follow-up he was walking independently and was free from pain.

the femoral neck and persistence of fetal anteversion. As a
result, the femoral head tends to sublux onto the superior
acetabular margin (Fig. 1) resulting in considerable defor-
mity of the head and degenerative changes.””*!® Pain
accompanies this process from an early stage giving rise to
decreased mobility, with difficulty in sitting, perineal
hygiene, transferring and overall care.

The management of early-stage hip disease in cerebral
palsy has been discussed extensively in the literature,”>'” but
there is little information on the treatment of advanced
disease.” Options for the treatment of a painful, degenera-
tive and/or subluxed hip include arthrodesis, resection
arthroplasty and THR.” Arthrodesis is often contraindi-
cated because of a high incidence of deformities of the spine
and contralateral hip.3?° Resection arthroplasty, with or
without interpositional procedures, has been associated
with mixed results, does not reliably provide relief from
pain in all cases and typically gives a poor functional out-
come in young patients.>'® THR has traditionally been
reserved as a last resort because of a perceived high risk of
dislocation and early aseptic loosening if undertaken in
younger patients. Consequently, there are few studies
reporting the outcome of THR in these patients,>"?!

Buly et al’ described the long-term results of 19 THRs
carried out between 1972 and 1986 in patients
with cerebral palsy with a mean follow-up of ten years
(Table I). The indication for surgery in all the patients
was painful osteoarthritis in a hip which was either sub-
luxed or dislocated. They described modifications to the
standard surgical techniques including the use of cus-
tom-made femoral implants, tenotomies, hip spicas and
placing the acetabular component in anteversion for
sitters (Table I).
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Good outcomes were reported in terms of pain, disloca-
tion, rates of revision and functional improvement (Table I).
As regards function, five patients (26 %) regained the ability
to walk and seven (37%) improved enough to walk inde-
pendently. Malposition of a component gave rise to recur-
rent dislocation in two patients who required revision of a
retroverted acetabular component and a short femoral
neck. One femoral component became loose after five years
and one acetabular component was loose at 15 years.

Weber and Cabanela®! found a successful outcome for
THR in cerebral palsy in a retrospective review of
16 patients (Table I). Blake et al® treated a painful dislo-
cated hip in a 14-year-old patient with cerebral palsy with a
constrained hybrid prosthesis consisting of an uncemented
acetabular component with acetabular screws, a con-
strained liner and a cemented femoral component. At two
years and three months, he was still free from pain with a
good posture.

These studies illustrate the complexity and difficulties
involved in treating the degenerative dislocated hip in these
patients, but with appropriate modifications to the surgical
technique and choice of implant, good outcomes are
achievable with THR.

A review of the last six consecutive THRs with a minimum
follow-up of one year performed by the senior author (KJM)
in patients with cerebral palsy, showed that four had
required uncemented constrained acetabular components
because of soft-tissue imbalance (Fig. 1), while two had stan-
dard unconstrained uncemented acetabular components.
Standard proximally-coated femoral components were used
in two patients (Fig. 1) and four had ‘stem-and-sleeve’ design
uncemented femoral components, which we prefer when
dealing with abnormal proximal femoral anatomy.
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We manage dysplastic acetabula on their merits by bone
grafting and other techniques as indicated. Each patient is
assessed individually in terms of bony abnormalities and
soft-tissue tensioning and careful templating and pre-oper-
ative planning are mandatory. Contractures are released
when necessary. We do not use a hip spica post-operatively
and mobilise the patient on the day after the surgery. In one
case, soft-tissue tension imbalance was encountered post-
operatively and was treated by combined injections of bot-
ulinum toxin and formal surgical release. We advise a low
threshold for such interventions in order to preserve move-
ment and stability. We have found that an experienced mul-
tidisciplinary team including nurses, social workers,
physiotherapists, care-givers and good facilities for rehabil-
itation are critical in the effective management of these
patients. Our results mirror those of previous studies,>”2!
and despite differences in the type of implant and in post-
operative management, we have found that THR has given
reliably good results for relief from pain, improved function
and walking ability in the medium term.

Parkinson’s disease

This disease occurs in 1% of people over the age of
60 years.”> The musculoskeletal effects include rigidity,
contractures, tremor, bradykinesia, dystonia and postural
instability which theoretically predispose patients to dis-
location of the hip.??* The outcome in these patients after
surgery for fractures of the hip is poor, mainly because of
medical complications with high rates of morbidity and
mortality.?>2® Reports on the outcome of THR in these
patients are limited.!*?’

Several studies have discussed the outcome of hemi-
arthroplasty in fractures of the hip in patients with Parkin-
son’s disease.?>?6283% Although these studies are not
strictly applicable to an elective THR, some inferences can
be taken in terms of rates of dislocation and post-operative
complications. Some authors have reported a rate of dis-
location of 37%,2° but other studies have found better out-
comes,”**® with Staeheli et al*® reporting one dislocation in
a series of 49 hemiarthroplasties at a mean follow-up of
7.3 years (minumum two years). Eventov et al*® also noted
a low rate of dislocation of 3%. These studies, however,
found a high rate of mortality in the early post-operative
period, up to 47% within six months.?’ This was mainly
due to increased medical complications, with up to 20% of
patients developing a urinary track infection and 10%
pneumonia in the immediate post-operative period.?®
Aggressive medical management was advised in terms of
antibiotic prophylaxis, with an extended period of cover-
age, respiratory physiotherapy, early mobilisation and pre-
vention of pressure sores.*®

Weber et al*’ reviewed the outcome of THR in
98 patients (107 THRs) with Parkinson’s disease at a mean
follow-up of 7.1 years (Table I). These accounted for 0.4%
of the 28 000 THRs performed in their institution between
1970 and 1994. Both cemented and uncemented compo-
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nents were used. There were six (12%) dislocations in the
revision group only which compared reasonably well with
the rates of dislocation in revision arthroplasty in non-
Parkinson patients (10.6%).3! The functional outcome
improved in the early follow-up period, but deteriorated as
the underlying neurological condition worsened, with 57%
of patients having progressed to end-stage Parkinson’s
disease at the latest follow-up. A high rate (26%) of post-
operative complications was observed, reflecting the
increased incidence of medical comorbidity associated with
this disease.

Meek et al'* studied the dislocation rate in patients with a
history of Parkinson’s disease who had undergone THR as
reported in the Scottish National Arthroplasty Registry. They
analysed data from 14 314 procedures between 1996 and
2004 and found an annual incidence of Parkinson’s disease of
5% to 8% in patients undergoing THR. They found that the
dislocation rate in this group of patients was significantly
lower than that in a control group (Table I), suggesting that
this unexpectedly low rate may have been due to pharmaco-
logical treatment aimed at maintaining muscle tone.

These studies indicated that THR in patients with Par-
kinson’s disease was successful with low rates of dislocation
and satisfactory pain and functional outcome scores. The
senior author manages all patients with Parkinson’s disease
in active collaboration with a neurologist in order to max-
imise the control of their underlying neurological disorder.
We place specific emphasis on the medical management of
these patients in the early post-operative period to avoid
complications such as urinary and respiratory-track infec-
tions, sepsis, deep-vein thrombosis and pulmonary embo-
lism.

Poliomyelitis

Poliomyelitis is an infectious disease caused by a
neurotrophic virus which targets the anterior horn cells of
lower motor neurones resulting in a flaccid paralysis. The
lower limbs are most commonly affected in an asymmetri-
cal manner. As a result of worldwide immunisation pro-
grammes, poliomyelitis has been virtually eradicated.
However, an estimated 650 000 middle-aged patients in the
United States still suffer the long-term sequelae of this dis-
ease, including lower-limb deformities and degenerative
joint disease.??

Some of the more common bone and soft-tissue prob-
lems of the hip in patients with poliomyelitis include sub-
luxation, dysplastic acetabula, contractures, poor bone
quality and leg-length discrepancy. The hip is prone to
subluxation in poliomyelitis because of soft-tissue and
bony abnormalities, with the primary mechanism being
flaccid paralysis of the muscles which cross the joint. The
hip flexors and adductors are usually stronger than the
extensors and abductors.>® Coxa valga tends to occur as the
iliopsoas muscle is stronger than the gluteal muscles.?* Dys-
plastic acetabula develop due to abnormal weight-bearing
across the joint as the hip develops throughout childhood.
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Pelvic obliquity, if present, may also contribute to sublux-
ation of the hip and arises as a result of lumbar scoliosis or
severe adduction or abduction deformities of the contralat-
eral hip.>* However, THR is rarely used to treat degenera-
tive joint disease in these patients with the evidence in the
literature being limited to case reports.'®3%3¢ Laguna and
Barrientos'® treated an osteoarthritic dysplastic hip by a
THR in a 38-year-old woman with flaccid paralysis second-
ary to poliomyelitis. Uncemented components and acetab-
ular bulk allograft were used, and by lowering the centre of
rotation of the hip a partial correction of the leg-length dis-
crepancy was achieved without neurovascular compromise.
The patient was free from pain and walking well when
reviewed after three years. Spinnickie and Goodman?’
described the use of a constrained THR to treat nonunion
of a fracture of the femoral neck in a 71-year-old man. Dis-
location of the femoral head and trunion occurred five
months later, requiring revision THR with a non-
constrained liner.

Cerebrovascular accident, spinal injury, Charcot
joint and other conditions

As with other neurological conditions, there is little evi-
dence in the literature regarding the outcome of THR in
patients with a history of cerebrovascular accident. They
have traditionally been considered to be at a higher risk of
dislocation because of contractures across the joint. How-
ever, Meek et al,'* using the Scottish National Arthroplasty
Registry, which has an annual incidence of 2% to 6% of
cerebrovascular accidents in patients undergoing THR,
found that the rate of dislocation in this group was signifi-
cantly lower than that in the control group (Table I). They
hypothesised that this low rate may have been due to
reduced mobility in these patients.

DiCaprio et al’” investigated the incidence of heterotopic
ossification (HO) in 31 THRs in 22 patients with a mean
follow-up of 35 months. They considered that a history of
cerebrovascular accident would predispose patients to HO
because of the increased serum levels of growth factors
which occur after cerebral injury. Although the primary
aim of the study was to document the incidence of HO,
they also assessed the functional outcome and complica-
tions. No dislocations occurred. The mean Harris hip score
improved from 33 pre-operatively to 86 post-operatively.
The incidence of HO was significantly higher than that in
patients who had undergone THR without a history of a
previous cerebrovascular accident (36% wvs 15%). They
recommended routine radiation prophylaxis in patients
with a history of cerebrovascular accident undergoing
THR.

An increased risk of HO also occurs in patients with spi-
nal injury with tetra- or paraplegia. Becker, Rohl and
Weidt®® reviewed the outcome of THR in six patients with
spinal injuries who had undergone THR because of severe
HO resulting in ankylosis of the hip. Due to the high risk of
recurrence of HO, all had radiation prophylaxis and
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received indometacin for six weeks after the operation. At
24 months, no dislocation or loosening had occurred. An
improvement in functional ability and range of movement
was seen in all the patients.

In terms of other spinal conditions, Weber and
Cabanela® found unsatisfactory results for THR in
patients with a myelomeningocele at the lumbar level. All
three patients had dislocation. We have also treated a small
number of paraplegic patients who presented with func-
tional disability on transferring and atypical pain second-
ary to osteoarthritis of the hip. We had a good functional
outcome and relief from pain in these patients with the use
of constrained devices, but one had a dislocation at three
months. With such devices dislocation requires an open
reduction. In this case acetabular revision was performed
using a different constrained design of implant with a good
outcome when followed up at three years.

THR has been used in Charcot joints although this is a
rare condition and usually a contraindication to arthro-
plasty.*>*! Robb et al*® described multiple dislocations
after THR in a 58-year-old woman with a history of tabes
dorsalis. Surgical attempts at improving soft-tissue tension
failed, with the components being removed one year after
the initial procedure.** Sprenger and Foley,*!' however,
described a successful THR in a patient with tabes dorsalis.
They attributed their success to the fact that the patient was
not ataxic.

Discussion

The outcome of THR in patients with neurological condi-
tions is complicated because of the abnormal muscle tone
caused by paresis, contractures and tremors.** Apart from
increasing the risk of dislocation and aseptic loosening, an
imbalance in muscle tone across the hip, if present since
early childhood, may result in abnormal femoral and
acetabular anatomy. This produces complex problems for
the arthroplasty surgeon, with modular implants typically
required to accommodate the abnormal bony anatomy. As
a result of the increased risk of instability, uncertain out-
come and abnormal anatomy, THR is rarely performed in
these patients and there are few reports of the outcome in
the literature (Table I).

Nonetheless, THR can be successful in terms of func-
tional outcome, relief from pain and complications. Post-
operative instability is the main complication.!®!S The
availability and improvements in the design of constrained
acetabular components have addressed this concern to a
certain extent and they may be used to counteract the lack
of soft-tissue tension in these patients.? Forces which would
otherwise cause dislocation are transferred to the locking
mechanism and the liner-shell and shell-bone interface.
They are valuable in addressing instability with success
rates of up to 97.8% seen at 4.8 years.'> However, re-dislo-
cation and early loosening may occur due to increased
forces across the host-implant interface and increased
wear.!> Only two cases in which constrained components
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were used in patients with cerebral palsy and poliomyelitis
have been reported in the literature as discussed above. Re-
dislocation occurred in one requiring revision using a non-
constrained component.®® The introduction of bearings of
large diameter has also improved the intrinsic stability
achievable in hip replacement but the altered acetabular
anatomy frequently encountered can limit the size of the
implant.

There appear to be two different groups of patients with
neurological dysfunction. In some older patients with neu-
rological conditions such as Parkinson’s disease or a history
of cerebrovascular accident due to general immobility and
pharmacological treatments the risk of dislocation is
decreased.'* This group is best treated using standard
unconstrained components. The other group consists of
patients with an increased tendency to sublux or dislocate,
such as those with cerebral palsy, poliomyelitis or spinal
injury. The use of constrained components should be con-
sidered in these patients.

In the presence of abnormal development of the hip there
may be excessive femoral anteversion, coxa valga, dysplas-
tic acetabula and a shortened femoral neck with reduced
offset.” These femoral abnormalities often do not accom-
modate an off-the-shelf monoblock implant. Custom-made
femoral implants were initially used in THR in patients
with cerebral palsy.” The use of modular femoral implants
such as stem-and-sleeve constructs, can be used to address
complex femoral anatomy, in particular problems with
anteversion, metaphyseal-diaphyseal ~mismatch and
decreased offset.

In patients with neurological conditions THR is rarely
used to treat osteoarthritis of the hip because of the perceived
complexity and high risk of complications. Nonetheless,
favourable outcomes may be encountered. As the medical
management of these conditions improves, these patients are
living longer and are more likely to develop symptomatic
osteoarthritis of the hip. Current evidence suggests that
contemporary THR using modular implants, constrained
components when required, soft-tissue releases when appro-
priate, and multidisciplinary management should be consid-
ered for these often severely disabled patients.

No benefits in any form have been received or will be received from a commer-
cial party related directly or indirectly to the subject of this article.
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