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Abstract

Background: Idiopathic chondrolysis (IC) of the hip is a rare, disabling condition affecting mainly adolescent
females. Cartilage necrosis results in a stiff, painful hip which in the majority of cases have a poor outcome. The
aetiology still remains unknown and the treatment is controversial and relatively unsuccessful. Subtotal
capsulectomy with soft tissue releases has been reported to give good results.

Methods: Five female adolescents with IC of the hip were reviewed in order to shed light on the aetiology,
delineate the role of magnetic resonance imaging (MRI) pre- and post-operatively and assess the outcome of a
subtotal capsulectomy. The surgical technique was performed as originally described with concomitant releases
of the deformities. Samples of synovium and cartilage were sent for histology and culture (including tuberculosis
culture). Pre- and post-operatively the patients were evaluated regarding pain, deformity and range of motion
(ROM). Follow-up radiographs and MRI scans were performed and compared to pre-operative imaging.

Results: Blood tests for auto-immune markers were negative in all cases. MRI pre-operatively showed erosions
and mainly destruction of the superomedial acetabular cartilage. Histology of the synovium showed chronic,
non-specific inflammation with a plasma cell infiltrate, suggesting an auto-immune cause. Histology of the
cartilage confirmed cartilage necrosis. At follow-up (mean 11 months) four of the five patients were pain free and
one patient reported an improvement in pain. There was an improvement in deformity and range of motion in
four cases. Post-operative imaging (radiographs and MRI) at a mean of eight months, however, showed deterio-
ration of the pathology with increase of the erosions, joint space narrowing and cartilage destruction.

Conclusions: We conclude that the aetiology is most likely an auto-immune process. MRI was helpful in delin-
eating the cartilage pathology. A subtotal capsulectomy offers early post-operative clinical relief. Radiological
deterioration however suggests that the surgery does not prevent deterioration of pathology.

Level of evidence: Level IV: Case series
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Introduction

Idiopathic chondrolysis of the hip is a very rare disorder
that occurs mostly in adolescents with fewer than 130
cases documented.' It is characterised by rapid cartilage
necrosis of the hip joint, not associated with trauma,
slipped upper femoral epiphysis (SUFE), infection or other
demonstrable causes.? Patients present with insidious
onset of pain, a limp and a typical flexion, abduction and
external rotation deformity of the hip joint.

It was first described in nine adolescents by Jones in
1971. The disease did not conform to other known condi-
tions justifying the recognition of a distinct clinical entity.?
In 1982 Sparks and Dall from the same unit reported on
the original series and a further nine patients. They
confirmed the existence of the condition and reported a
progressive downhill course with a poor outcome in 88%
of cases despite different treatment strategies.!
Subsequently the condition was verified with reported
cases from around the world.™

Various treatment strategies have been advocated. Non-
operative treatment with non-steriodal anti-inflammatory
drugs (NSAIDs), non-weight bearing and physiotherapy,
including continuous passive motion (CPM), are used.'™"
In 1988 Roy and Crawford reported on a subtotal
capsulectomy with soft tissue releases followed by
aggressive rehabilitation.”” Three cases were treated with
good results. Subsequent studies reported indifferent
results with the same technique.®

The purpose of our study was to try and shed light on
the aetiology, to delineate the role of MRI and to assess the
outcome of subtotal capsulectomy.

Materials and methods

Five adolescent female patients with a mean age of 11
years (range 10 to 12 years) were treated for IC from
January 2011 to August 2012. The median duration of
symptoms at presentation was 2 months (range 2-24
months). We performed a retrospective review of prospec-
tively collected data on these patients. No patients were
excluded from analysis.

Pre-operatively the patients were assessed clinically.
Blood work-up included full blood count, erythrocyte
sedimentation rate (ESR), rheumatoid factor, antinuclear
factor and anti-neutrophil cytoplasmic antibodies. A chest
radiograph and a Mantoux skin test were done. Pelvic
radiograph, computed tomography (CT) and MRI scans of

the low signal epiphyseal cartilage from the higher signal
physeal and articular cartilages.”

All patients underwent an extensive course of non-
operative management that included NSAIDs, physio-
therapy and CPM. All five patients underwent subtotal
capsulectomy with soft tissue releases. The surgical
technique was as described by Roy and Crawford.” A1 cm
strip of hip capsule was excised for an arc of 270°. The
posterior 90° was spared to preserve the blood supply to the
femoral head. A psoas tenotomy at the pelvic brim and a
release of the straight head of the rectus femoris muscle were
done to release the flexion contracture of the hip. The tensor
fascia lata was released to improve the abduction deformity.
Synovial biopsies were sent for histology and culture
(including TB culture) and a cartilage biopsy taken from the
periphery of the femoral head was sent for histology.

Post-operatively the patients were initially treated in
bilateral skin traction. After 7 to 10 days physiotherapy,
including CPM, was initiated. Patients received NSAIDs for
6 weeks.

At a mean follow-up of 11 months (range 9-16 months) the
patients were assessed for pain and ROM. Follow-up
radiographs and MRI scans were done at a mean of 8
months to assess the disease progression.

Results

All the patients presented with pain and stiffness of the
affected hip. Examination revealed an antalgic,
Trendelenburg gait and a painful, stiff hip with a flexion,
abduction and external rotation deformity in all cases
(Tuble I). All blood tests including the auto-immune markers
were normal. Chest radiographs were clear and Mantoux
skin tests negative in all cases.

Initial pelvic radiographs revealed osteopaenia,
concentric joint space narrowing (less than 3 mm) and the
deformity was visible in all cases (Figure 1). In one case
subchondral erosions were visible on plain radiograph.
Two cases fulfilled radiological criteria for protrusio
bilaterally. CT confirmed osteopaenia and joint space
narrowing in all cases, and subchondral erosions were
seen in three cases (Figure 2). MRI scan at presentation
was performed in four patients (it was not performed in
one case due to resource restrictions). In all four cases
where an initial MRI was performed joint space
narrowing and marrow oedema was seen (Figure 3-A).

Table I: Pre-operative and latest follow-up deformity and ROM

the hip were performed. Standardised MRI anatomical
imaging planes using conventional joint imaging Mean value (range)
protocols as well as cartilage-specific imaging sequences

were employed to distinguish the different zones of

Pre-operative  Latest follow-up

) . h - ' ) Deformity
Ciljltjage I(p }clls;'a:’ e}zlpthyseal :md articular Cartjafge)ﬂin Fixed-flexion deformity 31° (20°45°) 26° (20°-30°)
children. In addition to the routine sequences used for the ‘Abduction deformity 555 (10°230°) 135 (6°230°

evaluation of cartilage in adults (intermediate/proton
density with fat suppression and T1-weighted spoiled
gradient recalled echo with fat suppression), we also
employed T2-weighted sequences that help differentiate

External rotation deformity 20° (10°-30°) 8° (0°-30°)

Range of motion

Flexion-extension arc 25° (0°-60°) 40° (30°-60°)
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Figure 1. A-P radiograph of the pelvis of an 11-year-old
girl with IC of the right hip showing typical findings of
osteopaenia, joint space narrowing, closure of the
femoral capital physis and flexion, abduction and
external rotation deformities

Figure 2. Coronal CT scan of the same patient confirming
joint space narrowing and also showing a subchondral
erosion on the acetabular side. Also note the demineral-
isation as compared to the normal left hip.

Subchondral erosions were seen in three out of four cases
(Figure 3-B). The cartilage loss and erosions were mostly
acetabular and mainly in the superomedial weight bearing
area of the acetabulum (Figure 3-D). Slight synovial
enhancement was seen in one case.

Non-operative treatment failed in all cases. Histological
examination of the synovium showed signs of mild, non-
specific chronic inflammation with a perivascular infiltrate
of lymphocytes and plasma cells in all cases. There was no
evidence of granulomatous inflammation (Figure 4-A).
Macroscopically, the cartilage appeared lustreless.
Microscopically, there was an outer layer of fibroblastic
tissue with an adjacent layer of degenerate chondrocytes.
There were viable chondrocytes at the base (Figure 4-B).
Microbiological culture was negative in all cases,
including extended TB culture.

At the last follow-up all patients subjectively felt that
their pain had improved. Four patients felt that their hips
were pain-free. The gait improved in four out of the five
cases. The deformity was improved in four cases. In one
case the patient’s hip was still painful and there was no
improvement in the deformity (Tuble I).

Post-operative radiographs showed deterioration of
the joint space narrowing in four of the five cases. On
follow-up MRI subchondral erosions were now visible in
all five hips and cartilage destruction was worse
compared to the pre-operative MRI in all four cases with
pre-operative MRL

Discussion

Idiopathic chondrolysis occurs mostly unilaterally,
although bilateral cases have been described.®* It affects
adolescents with a predominance among girls, but male
cases and cases presenting shortly after skeletal maturity
have been described.* Initially it was thought to occur in
individuals of African descent only, but subsequently
cases have been documented from different races across
the world.?* Literature is limited to case studies and small
case series.

The presence of stiffness accompanied by radiographic
osteopaenia and concentric reduction of the joint space to
less than 3 mm can be considered a diagnostic criterion for
IC.*? In our setting the main differential diagnosis is
atrophic-type tuberculosis of the hip.»*

Aetiology

The aetiology remains unknown. Theories include an
auto-immune process in genetically susceptible
individuals®” and mechanical theories. The most widely
accepted theory is that the articular cartilage destruction is
due to an auto-immune response in genetically susceptible
individuals."® Supporters of this theory have shown
inflammatory cell infiltrates and immunoglobulin
deposits in the synovium of the hip joints.>*** Some
authors have shown serological abnormalities.? In our
series auto-immune markers were all negative. A slightly
elevated ESR of less than 30 mm/h has been reported.”
The synovial inflammatory infiltrate, especially plasma
cells, supports the theory of an auto-immune disease. This
suggests that the powerful anti-inflammatory properties
of the tumour necrosis factor-blockers might be useful.
There is a single case study of successful treatment with
etanercept.”

Mechanical theories for IC are a decrease in synovial
nutrition,®* a mechanical insult with release of
chondrolytic enzymes®* or an increase in intracapsular
pressure which is supposedly released by subtotal
capsulectomy.” In SUFE the mechanical theory is
supported by the fact that persistent pin or screw
penetration in the antero-superior weight-bearing
quadrant of the femoral head resulted in chondrolysis.**
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Figure 3. Representative images from our series to demonstrate typical MRI features:

A) Normal right hip: Coronal T2-weighted (T2W) Fast Field Echo (FFE) sequence showing normal high signal acetabular
and femoral head cartilage

B) Abnormal left hip: Coronal T2W FFE sequence with fat suppression showing joint space narrowing, loss of both
acetabular and femoral head cartilage (most evident along the superior joint compartment) and small femoral head
subchondral bone cysts

C) Marrow oedema: Coronal Short T1 Inversion Recovery (STIR) sequence showing contiguous right femoral head and
acetabular high signal marrow oedema

D) Normal cartilage: Coronal TIW 3D THRIVE (TR 8.1; TE 3.7) sequence showing normal acetabular and femoral
cartilage

E) Acetabular cartilage loss: Sagittal TIW 3D THRIVE (TR 8.1; TE 3.7) sequence showing acetabular cartilage loss

Fibrous outer layer

Dead chondrocytes

Live cells at base

Figure 4: Histological findings (haematoxylin and eosin stains were utilised)

A) Synovial biopsy showing a perivascular infiltrate of lymphocytes and plasma cells

B) Cartilage biopsy showing an outer layer of fibroblastic tissue with an adjacent layer of degenerate chondrocytes and
viable chondrocytes at the base
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Hips with transient penetration or penetration of the
postero-inferior quadrant did not develop chondrolysis.
Removal of the penetrating metal ware had a 75% chance
of recovery. Those patients however, who had
chondrolysis at presentation before surgery, were all
female of African descent with chronic moderate or severe
slips, suggesting a genetic and mechanical cause. The
results of these hips are poor in the majority of cases,*
which is similar to that of IC reported from the same unit.*

Some authors suggest IC to be a form of cartilaginous
dysplasia.”

Ippolito et al. in an ultrastructural study of the articular
cartilage in IC found no resemblance to the chronic degen-
erative changes seen in osteoarthritis. They concluded IC
to be a pathological process which, unlike osteoarthritis,
runs its course very quickly.®

Imaging

Plain radiography is the initial investigation of choice and
in the appropriate clinical setting, no further radiological
investigation is necessary. Radiographs are frequently
normal early on in the disease process.! Subsequent
findings reveal joint space narrowing, juxta-articular
osteopaenia and small subchondral irregularities together
with remodelling of the femoral neck and epiphysis.*
Premature closure of the femoral capital physis® and
protrusio acetabuli® is also documented. Late manifesta-
tions of the disease reflect the secondary degenerative
changes of osteoarthritis.*

Our investigation demonstrated the typical plain
radiographic findings of joint space narrowing, juxta-
articular osteopenia and joint deformity. In addition, two
cases revealed bilateral protrusio acetabuli according to
radiographic criteria. Some authors have implicated the
same disease process in IC and primary acetabular protrusio
despite their distinct natures.” Only one case in our series
demonstrated subchondral erosions on the initial
radiograph.

CT, though superior in depicting anatomical detail and in
its sensitivity for detecting subchondral bone erosions (three
out of five cases at presentation), its benefit over and above
plain radiography is negated by the radiation burden,
particularly in the vulnerable paediatric setting. Hence this
has subsequently been excluded from our diagnostic
workup.

We found MRI useful in aiding diagnosis in difficult cases
as well as assessing progression of the disease. MRI findings
are divided into early and late features. Early features
included focal cartilage loss, bone marrow oedema, a small
joint effusion without significant synovial enhancement,
muscle wasting and signs of bone remodelling.*** Late
features were widespread cartilage loss and bone erosions.*

Our case series demonstrated similar features with the
notable exception of early articular cartilage destruction
affecting the acetabular cartilage (superomedial weight-
bearing areas) more than the femoral head cartilage as

suggested by earlier reports.®** Synovial enhancement was
documented in one of four of the initial MRI studies in our
series. Slight synovial enhancement has been described in
the early phase of IC.* Significant synovial enhancement is
however more suggestive of juvenile idiopathic arthritis
(JIA) or chronic infections including TB. MRI is therefore
useful in both the diagnostic workup and for the follow-up
of disease progression in IC and is routinely employed in
suspected cases in our practice.

The only realistic differential diagnosis to be entertained in
the local clinical scenario is that of atrophic-type tuberculosis
of the hip. A study by Reardon et al. compared radiographs
of eight patients with IC and nine with atrophic tuberculosis.
Plain radiographs of the TB hips showed peri-articular
erosions which were absent in IC.* In the current study three
hips had subchondral erosions at presentation on CT and
MRI, mainly superomedially in the acetabulum.
Monoarthritis of the hip in JIA is invoked as a likely mimic
in the literature,’ but has never been documented at our
institution.

Outcome

The natural history of idiopathic chondrolysis is unpre-
dictable. A variety of outcomes from spontaneous resolution
to painful ankylosis has been described."** There appears to
be two stages in the disease with an initial acute stage with
onset of symptoms caused by an inflammatory response.
This is followed by a chronic phase with an unpredictable
course."

Several authors describe spontaneous resolution of the
condition over time.”*? This is not our experience, with
none of our patients responding to prolonged non-operative
management.

An interesting finding was that the ROM improved under
general anaesthetic prior to surgery in all cases. This
confirms that muscle spasm contributes to the deformity as
shown by previous authors.?

Roy and Crawford in 1988 described a subtotal
capsulectomy with soft tissue releases and aggressive
rehabilitation in three cases.”” Although intracapsular
pressure was never measured they felt it relieved
increased intracapsular pressure. They described good
results with improvement in pain and range of motion in
all cases, which was reproduced by some authors.” They
also reported restoration of the joint space on
radiographs.” Other authors however reported clinical
and radiological progression of the disease following
similar surgical procedures®** and early clinical
improvement with radiological deterioration and no
long-term benefit.® In all our cases the pain was
improved following surgery, with four out of five cases
pain-free. The deformity was also improved in four cases,
with a slight improvement of the ROM of the hip. In all
five cases though there was radiological progression. On
plain radiograph there was deterioration of the joint space
narrowing and more subchondral erosions were visible.
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Follow-up MRI revealed more severe cartilage destruction
in all cases. From these findings we conclude that
although the subtotal capsulectomy offers some relief of
pain and deformity, it does not alter the progression of the
disease. It does however allow the hip to stiffen up in a

more favourable position.

Other treatment modalities have been described.
Aldegheri et al. reported clinical improvement despite
of articulated
distraction for chondrolysis secondary to SUFE.#
Articulated distraction has also been described for the
adolescent arthritic hip due to other causes with encour-
aging results.® Our experience with this technique in
chondrolysis in SUFE was disappointing. Salter et al. in
1980 demonstrated the effect of CPM on healing of full
thickness defects in articular cartilage.” In theory it should
be possible to address acetabular cartilage loss with
by drilling
subchondral bone and CPM. The viable chondrocytes
shown in the basal cartilage at histology may benefit from
this treatment. The use of biological agents like etanercept
is also a possibility as discussed earlier.* More research is

radiological deterioration in cases

chondrogenesis  through metaplasia

needed on these novel treatments.

Limitations

The main limitation of our study is the retrospective
nature as well as the lack of a clinical scoring system to
evaluate outcome. We also had a small series, but due to
the extreme rarity of the condition most studies on the

topic are limited to small case series.

Conclusions

We conclude that the aetiology is most likely an auto-
immune process. MRI was helpful in delineating the
cartilage pathology, which was mainly on the acetabular
side. A subtotal capsulectomy offers early post-operative
clinical relief. Radiological deterioration suggests that the

surgery does not prevent progression of the pathology.
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