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a b s t r a c t

Arthritis of the hip is a degenerative disease characterised by pain and inflammation. It is common and
most often affects middle-aged to older adults, with the definitive management being total hip
replacement. Advances in the surgical techniques has brought about the popularity of hip preservation
surgery in patients with pre-arthritic hip abnormalities, with a goal to prevent progression to early
arthritis and subsequently prolong the need for arthroplasty.

There is a large body of evidence correlating femoroacetabular impingement (FAI) and the progression
of osteoarthritis. Hip arthroscopy is a successful technique in the management of FAI and labral damage.
There is, however, less evidence behind its use in those patients with established arthritic changes.

After review of such evidence, we believe hip arthroscopy, and other hip preservation procedures, have
a key role, and should be considered in the management of early hip arthritis. However, there is no role
for such procedures in end-stage arthritis.

© 2021
1. Introduction

Arthritis of the hip joint is a common disease characterised by
pain and inflammation. It is degenerative in nature and most
commonly affects middle-aged to older adults.

Arthroscopic hip surgery has gradually increased in popularity
over the last 20 years. Newer indications include arthroscopic hip
irrigation and debridement for septic/Rheumatoid arthritis, Perthes
disease and other degenerative conditions which is now considered
safe and effective treatment option for selected patients.1

Advances in technique, skills and instrumentation have led to
expansion of indication and application of arthroscopy to include
hip joint. There has been increasing interest and advances in
arthroscopy of the hip with significant improvements in clinical
outcome.2 Holgersson et al. described the use of hip arthroscopy in
Juvenile Chronic Arthritis as early as 1981, over the years the target
population has grown.3 Recent data has proven the role of arthro-
scopic synovium debridement in inflammatory arthropathies
(rheumatoid/psoriatic/ankylosing spondylitic) patients, with sig-
nificant improvement in outcome scores post-operatively.4
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The goal of hip arthroscopy in young athletes has evolved with
an aim to repair damaged tissue and improve biomechanics of the
joint by removing areas of impingement, hence allowing them to
get back to the same level of activity with good outcomes.5 Hip
arthroscopy also appears to be a safe and efficacious treatment for
labral tears and femoroacetabular impingement (FAI) in older pa-
tients who do not have significant underlying degenerative
changes.6

At the other end of the spectrum, Total Hip Replacement (THR)
remains to be one of the most successful and cost-effective in-
terventions in medicine.7 There are, though associated risks of
revision surgery in younger patients.

It is important to appreciate though, that most patients with
end-stage arthritis of the hip, who require arthroplasty, will start
with a condition where hip preservation surgery, such as hip
arthroscopymay not only provide symptomatic relief but also delay
the need for definitive arthroplasty surgery. The timing for such an
intervention remains challenging.

We believe that progression to end-stage arthritis maybe out-
lined in Fig. 1.
2. Biomechanical pathology of hip arthritis

Most hip conditions start in childhood either in the form of
Legg-Calve-Perthes disease and Slipped Upper Femoral Epiphysis
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Fig. 1. Flow-chart outlining the progression to End-Stage Arthritis.

Fig. 2. Left Hip arthroscopy being performed for patient with SUFE, previously
managed with in-situ fixation. CAM deformity evident on this image.
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(SUFE) with consequent femoral head deformity and impingement
or hip dysplasia (established or borderline) and instability that
leads chronic, persistent chondro-labral damage.

In both scenarios the common denominator remains repeated
and persistent injury to articular and/or labral cartilage. Wenger
et al. found that labral tear was associated with an underlying
deformity of hip in 87% of cases.8 Healing potential of this cartilage
injury is debatable and hence in due course osteo-arthritis sets in
leading to end stage arthritis. The only option, then is an ‘ampu-
tation’ of the hip joint and prosthetic replacement.

Hip preservation surgery is still in its infancy, but we believe
that there are several opportunities from the start of development
of a hip deformity to the stage of established osteo-arthritis. Early
intervention may well stop the progression to irreversible changes
in articular cartilage and delay the need of arthroplasty.

This principle is well established in knee arthritis, where
deformity correction with high tibial osteotomy has even shown
regeneration of the articular cartilage.9 It is also well known that
successful treatment of hip dysplasia in babies can delay the need
for hip replacement by 45 years.10 It is therefore possible that if
femoral head deformities, that lead to arthritic changes are cor-
rected in good time, progression of arthritic changes may be
interrupted and need for hip replacement delayed.
2

3. Current issue

Hip preservation procedures, such as arthroscopy, have
increased exponentially in recent decades, with the possibility to
postpone end-stage arthritis and subsequent need for
arthroplasty.11,12

Arthroscopic findings e degenerate labral tear from the chon-
dral junction, located superiorly and antero-superior. Impingement
bump located anteriorly with the hip flexed 20�, 10� internally
rotated and 10� externally rotated.

Arthroscopic management e Labral debridement and femoral
osteochondroplasty.

Majority of young patients undergoing hip preservation surgery
in recent years have underlying deformities of the hip, that include,
but are not limited to, dysplasia, post-Perthes deformity and SUFE
(Fig. 2). The deformity in these patients leads to a mismatch of the
femoral head to the acetabulum, biomechanical alterations and can
result in damage to labral/articular cartilage. Symptoms of groin
pain, related to FAI, are a result of this damage. Cartilage damage
may be prevented or halted, to delay hip arthritis by arthroscopic
hip surgery, surgical dislocation of the hip and corrective pelvic or
femoral osteotomies.

4. FAI and hip osteoarthritis

With regards to FAI, there is a large body of evidence that sup-
ports the correlation between FAI and early OA,13 although there is
some evidence to suggest that Pincer lesions can be protective for
osteoarthritis (OA).14 In one radiological study, Bardakos et al.
found 65% of patients progress to OA, with posterior wall sign and a
reduction in medial proximal femoral angle to 81� being the most
significant radiographic markers.15 Subsequently a systematic re-
view by Viswanath et al. found that progressive abutment from
CAM/Pincer deformities leads to a breakdown of the chondrolabral
junction, and in reference to Fig.1, we can see this can then progress
to OA. They concluded that there is a correlation between an
increased alpha angle >60� in FAI and OA.16

FAI leads to chondropathies that cause pain and limited func-
tional activities affecting activities of daily living.17 In due course
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this ends in osteoarthritis. The treatment of these untreated
chondral defects in the hip is still controversial and is evolving
constantly.18 Several strategies have been attempted to restore
large cartilage defects in the active patient, especially young adults
including some with bilateral affection. Sobti et al. showed that
biological reconstruction along with hip arthroscopy can bridge
this osteoarthritis gap.19

We have used the same technique to apply osteochondral
autologous transfers (OATs) for reconstruction of large osteochon-
dral defects in the femoral head defects. The donor cartilage is
harvested from impingement zones and with no added morbidity.
Medium term outcome is very encouraging but long term studies
are awaited.

The question, whether hip arthroscopy for FAI can prevent the
progression of OA, is difficult to answer at this moment in time due
to limited high level evidence.

We know that a cohort of professional athlete without radio-
graphic signs of OA, when treated early with arthroscopic hip
surgery, are able to return to play at their pre-injury professional
level, with a mean return-time of 3.8 months. Subsequent signifi-
cant improvements, were also observed, in their modified Harris
Hip Score (mHHS) and Hip Outcome Scores. There has also been a
10-year follow-up in recreational athletes suggesting hip arthros-
copy has good long term outcomeswith continued sporting activity
and no evidence suggesting a deterioration in performance. How-
ever, it must be noted that there isn't necessarily evidence to sug-
gest a decrease in progression of OA.5We are, however, aware of the
importance of specifically addressing the impingement lesions in
our patients. Robertson et al. performed a systematic review which
concluded that patients who underwent management of labral
pathology without debridement of the impingement were left with
persisting pain and dissatisfaction.20 A further study looked at a
comparison of a control (no osteoplasty) with study group (osteo-
plasty performed) and although hip arthroscopy was noted to have
a significant improvement in mHHS across both groups, the study
group had a higher percentage of patients with excellent post-
operative outcomes (83% vs 60%) and had a narrower range of
post-op satisfaction with 13% fewer patients scoring poor out-
comes. As well as this they noted a negative correlation between
mHHS and age in the control group, but no such correlation in the
study group, potentially suggesting a protective effect of osteo-
chondroplasty with regards to development of OA.21

There is varying levels of evidence, with a heterogeneity across
the studies when it comes to performing hip arthroscopy in pa-
tients with hip OA. Thinking back to the knee, when this was also a
topic of conversation years back, the literature dismissed the use of
arthroscopy for lavage and debridement of knee OA, but found
there were potentially a small subset of clinical indications, me-
chanical derangement, in mild-to-moderate OA that could benefit
from arthroscopy.2 Domb et al.’s systematic review found that 23%
of patients with OA had a conversion to THR with a meant time of
23.1 months. This compares to the non-arthritic group of 8.3%
conversion with a mean time of 26.1 months.

They therefore suggested a flow-diagram (Fig. 3) for manage-
ment of hip pain and they recommend that if conservative mea-
sures failed therewere twomanagement options based on the level
of OA. Patients with Tonnis Grade 1 or lower, or joint space with at
least 2 mm, could be considered for hip arthroscopy; whilst those
with Tonnis Grade 2 or more or less than 2 mm of joint space
should be considered for arthroplasty or resurfacing.2 The most
notable studies from their analysis included Larson et al. who found
an 82% failure rate in advanced OA compared with 33% failure rate
in moderate OA based on joint space narrowing.22 Meanwhile Kim
et al. supported the previously described evidence on FAI, finding
FAI present in 56% of patients with early stages of OA, compared
3

with 29% of patients without OA. When looking at debridement of
these patients, they had a satisfactory result in those patients with
early OA. However, they did not have sufficient datawith regards to
FAI and ultimately concluded that patients with early OA and FAI
would likely not benefit from hip arthroscopy.23

Byrd et al. published an observational study at 2 and10 years
follow up of patient's undergoing hip arthroscopy. They found that
older age, male gender and longer duration of symptoms were poor
prognostic indicators. Within their cohort there were 4 patients
with degenerative arthritis who underwent THR at an average of 12
months post arthroscopy, although, notably 3 of these patients had
normal radiographic findings pre-op and their intraoperative
arthroscopic images were the indicator for their eventual THR.
When looking at chondral lesions they had amean improvement in
mHHS of 19 points, but this improved to 38 points when arthritic
patients were excluded from the cohort. Radiographic evidence of
subchondral sclerosis, erosions, joint space narrowing and osteo-
phyte formation, were the main indicators for arthritis. Subset
analysis of these patients confirms that 50% of them were noted to
have an improvement of at least 10 points mHHS at 2 years, which
was maintained at 5 years and eventually 79% of patients under-
went THR by 10 years.24,25

McCormick et al. had previously found that age was more of a
stronger predictor of outcome than focal arthritic changes.26

Meanwhile Griffin et al. performed a systematic review sub-
classifying patients into ages with outcomes suggestive of and age-
related prognostic indicator; with a 2-year conversion toTHR of 16%
for 40e49years, 3% < 40 and 35% for 60e69 years.6 Within their
analysis they noted that Tonnis grade 2 patients were 4 times more
likely to convert toTHR than grade 1 and patients with <2mm joint
space narrowing were nearly 10 times more likely to need a
THR.27,28

5. Our experience

Below is a case series from our practice, of 2 patients who had
previously been informed that they needed to undergo THR to
resolve their hip problems, but instead were offered and proceeded
with hip preservation surgery.

5.1. Case 1

A 47-year-old extremely active lady was referred in early 2014
for management of her increasing left hip pain following a left hip
arthroscopy 1 year prior. She had a CAM resection and had Grade1/
2 arthritic changes. Subsequently she underwent 4e5 unsuccessful
hip injections alongside an extended course of physiotherapy.

She had groin pain which was worsened by sitting for extended
periods of time or crossing her legs. On examination she had a full
pain free range of motion to the right hip, with a comparable range
of motion in the left hip but with significant pain at the extremes of
range in all movements. Positive impingement signs to the left hip.

An up-to-dateMR arthrogram of the left hip showed fraying and
irregularity of the anterior acetabular labrum with seeping of
contrast medium into this defect indicating a peripheral labral tear
(Fig. 4). It also showed an area of bright signal intensity present in
the posterior margin of the acetabular labrum representing sub-
chondral geode (Fig. 5) indicating arthritic changes in the hip joint.

The options discussed with the patient included to continue
with non-operative management or to have a repeat arthroscopy.
During the procedure she underwent a debridement of the labrum
back to stable tissue, alongside acetabular microfracture and
femoral osteochondroplasty. She had a complete resolution of
symptoms and was able to return to her pre-morbid state with
multiple half marathons being run.



Fig. 3. Flow diagram created by Domb et al. e ‘Proposed algorithm for patient selection for hip arthroscopy using radiographic parameters as a guide.’.2

Fig. 4. MR Arthrogram of Left Hip. (A) Sagittal STIR sequence and (B) Axial STIR sequence showing fraying and irregularity of acetabular labrum with infiltration of contrast.
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Although she maintained her level of activity for a three-year
period, developed some residual pain. A repeat MRI scan identi-
fied the presence of a loose body. The labrum was found to be
intact. The case was discussed in multidisciplinary team meeting
and decision for repeat arthroscopy to remove the loose body
offered. This provided a further 3 year period of symptom relief and
return to activities for the patient. Therefore this patient has had a 6
year period of delay in the need for THR.
4

5.2. Case 2

In 2014, a 24-year-old lady with a background of bilateral hip
dysplasia, right side worse than left; who had previously under-
gone a right periacetabular osteotomy in 2011 and femoral der-
otation osteotomy in 2012, was seen in clinic with ongoing right hip
pain. The pain was isolated deep to the groin and affected daily life.
On examination she had reduced range of motion when compared
to the contralateral side.



Fig. 5. MR Arthrogram of Left Hip. (A) Sagittal STIR sequence and (B) Coronal STIR sequence showing area of bright signal intensity to posterior margin of acetabular labrum
representing subchondral geode, measuring 1.2 cm across.

Fig. 6. Photographs of surgical hip dislocation procedure with OATs. (A) Dislocated femoral head showing 1 cm area of cartilage loss superolaterally, with donor site present
inferomedially. (B) Recipient site post-curettage. (C) Successful transfer of bone from donor site to recipient site to fill the defect.
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MR arthrogram of the right hip identified an area of 1 cm of
cartilage loss to the femoral head. Given the MR findings the pa-
tient, whowas keen to stave of THR, was offered surgery in the form
of surgical dislocation of the hip with osteochondral autologous
transfer (OATs). The defect was isolated to the superolateral aspect
of the femoral head and the donor site was from the non-weight
bearing area of the inferomedial aspect of the femoral head (Fig. 6).
5

Postoperatively she managed well. Post-operative MRI
confirmed that the recipient bone had integrated well and no
further degenerative changes were noted. She had pains caused by
irritation from the trochanteric screws, which were subsequently
removed, and impingement from the anterior inferior iliac spine,
which was subsequently debrided. Consequently, she progressed
well following this for a few years before a return of progressive hip
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pain related to arthritic changes not amenable to hip preservation
surgery. She is currently managing this with symptom control.
Overall the OATs provided her with a reasonable period of 5e6
years benefit.

6. Conclusion

Pre-arthritic hip deformities and some early arthritic hips can be
effectively managed with hip preservation options, either arthro-
scopic management of Cam/Pincer deformities or open reshaping
of the femoral head.

We would agree with Domb et al. and Viswanath et al. in
considering arthroscopic management of the hip in those patients
with early OA stages such as Tonnis Grade 1 or less and if joint space
is preserved by at least 2 mm. We believe in such patients with
underlying deformities leading to FAI and labral injury, osteo-
chondroplasty and labral repair/debridement has shown good
benefit with symptomatic improvement and return to normal ac-
tivities. Similar indications would be applicable to large femoral
head deformities that could be corrected by safe surgical disloca-
tion, femoral head reshaping (with or without cartilage trans-
plantation), labral repair and trochanteric transfer.

However, hip arthroscopy does not have any role in the man-
agement of end-stage arthritis of the hip. This is well established
and has been confirmed in a recent case of sports celebrity who
required hip resurfacing with 18 months of hip arthroscopy.
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