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Injection therapy in hip osteoarthritis: one year in review
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Abstract

Hip osteoarthritis affects a substantial and growing number of
people worldwide. Its incidence and prevalence are increasing due
to ageing and obesity. It is estimated that it affects between 10 and
18% of individuals over 60 years of age and up to 1 in 3 patients over
the age of 85 with a substantial proportion of them experiencing persistent pain, loss of function and decline in health-related quality of
life. Our work was aimed at updating the latest data on this field.
We searched the following terms on PubMed: ‘injection therapy’, ‘osteoarthritis’ and ‘hip’. We limited our search to the period
from 1-1-2018 until 22-6-2019 and to the English language. We retrieved 31 works. We decided to divide the works into three groups:
hyaluronic acid in hip OA, other therapies in hip OA and emerging
radiological techniques to measure the efficacy of injection therapy.
So far, in the literature there is no solid evidence that supports
the efficacy of intra-articular infiltration therapies in hip osteoarthritis. The international guidelines reflect this lack of solid scientific
evidence. We believe that only original works that show high-level
evidence can highlight the benefits of these therapies.

Introduction

Osteoarthritis (OA) is a chronic disease characterized by joint
pain, stiffness and swelling, which affects mainly hands, knees and
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hips. In this review we focused on hip osteoarthritis, which affects
a substantial and growing number of people worldwide. Its incidence and prevalence are increasing due to ageing and obesity. It
is estimated that it affects between 10 and 18% of individuals over
60 years of age and up to 1 in 3 patients over the age of 85,1 with a
substantial proportion of them experiencing persistent pain, loss of
function and decline in health-related quality of life.2 In the latest
years many treatments have emerged with the aim of reducing pain,
disability and delaying hip arthroplasty.

Materials and Methods

We searched the following terms on PubMed: ‘injection therapy’,‘osteoarthritis’ and ‘hip’. We limited our search to the period
from 1-1-2018 until 22-6-2019 and to the English language. We retrieved 18 works (Figure 1). We decided to divide the works into
three groups: hyaluronic acid in hip OA, other therapies in hip OA
and emerging radiological techniques to measure the efficacy of injective therapy.
Among the pharmacological options currently available for the
treatment of hip osteoarthritis, the most commonly used are intraarticular corticosteroid and hyaluronate injections. However, other therapeutic options have emerged in recent years, including platelet-rich
plasma, stem cell therapy and botulinum toxin (Table 1).
We provide here an analytic report of the works retrieved and
divided by the different types of substances.

Intra-articular hyaluronic acid

Hyaluronic acid (HA) is a constituent of the synovial fluid in
normal joints and is synthesized by chondrocytes and synoviocytes.
It has a chondroprotective and anti-inflammatory effect.3 In osteoarthritis there is a reduction both in the quantity and in the molecular weight of hyaluronic acid. Over the last few years, different
formulations of hyaluronic acid with different molecular weights
have been developed for the treatment of osteoarthritis.
The therapeutic effects of viscosupplementation in knee osteoarthritis are still controversial,4 and are even more controversial
in symptomatic hip osteoarthritis.
Clementi et al.5 in a prospective, randomized, comparative
study, investigated the efficacy of intra-articular injections of an
ultra-high molecular weight viscosupplement with a medium molecular weight hyaluronan in 50 patients affected by hip OA. The
patients were randomly assigned to two different treatment groups.
Patients in the first group received 2-dose intra-articular injections
of Medium Molecular Weight (MMW)-HA solution. The treatment
was repeated after 3–4 weeks. Patients in the second group received
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1-dose intra-articular injections of Ultra High Molecular Weight
(UHMW)-HA. The two groups of patients were matched for age,
gender, side affected and body mass index. All injections in both
groups were unilateral. No significant difference was found between the two groups in terms of Visual Analogue Scale (VAS)
score, Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) and Lequesne index preoperatively or at 1, 3, 6
and 12 months after viscosupplementation. The authors concluded
that UHMW viscosupplement is a safe and effective treatment for
hip osteoarthritis. A single dose was as effective as two doses of
MMW hyaluronan, resulting in similar reductions in pain and disability. The main limitation of this study was the lack of a placebo
group and the sample size, which was too small to draw accurate
conclusions. Furthermore, the follow-up period of 1 year did not
allow an assessment to be made of whether treatment with UHMWHA determined a delay in the need for total hip arthroplasty.
Brander et al.6 performed a multicenter, double-blind, parallelgroup, saline placebo-controlled randomized study that compared
the efficacy of single image-guided hyaluronic acid (hylan G-F 20)
to saline in subjects with mild-to-moderate primary hip OA. In this
study a significant improvement was achieved in walking pain, hip
pain, and self-assessment up to 6 months in both groups without
significant differences between HA and saline group. Although the
treatment effects observed in this study were significant, the authors
concluded that also saline performed well as a treatment. The merits
of this study are a high number of patients (357 patients), and the
design as a multicentric RCT trial. A flaw of the study is the short
follow up (6 months).

As regards this topic, we can say that several studies described
the injected placebo as a very effective OA treatment with a relevant effect size.7 There is a very elegant review by Bannuru et al.8
where the authors analyzed 149 studies including more than 39.000
participants, incorporating both active treatments and alternative
routes of placebo administration, but focusing exclusively on knee
osteoarthritis. Nevertheless, some interesting considerations could
be extended to the hip. The purpose of this study was not to determine the presence versus absence of an absolute placebo effect, but
rather to determine the relative effects of different placebo interventions. The findings of the authors agreed with the conclusions
by Zhang7 et al. that intra-articular and topical placebos have
broader effects than oral placebos on pain in patients with osteoarthritis. Zhang, however, compared uncontrolled case series,
exposing his work to numerous biases; therefore, Bannuru’s findings, which used most information from the randomized controlled
trials, are described as more robust. A limitation was the scarcity
of direct evidence from comparing different placebo interventions.
In fact, only one randomized trial compared oral versus topical
placebo. Moreover, they could not rule out the psychological therapeutic effect of the patient–healthcare provider relationship, when
calculating the effect of placebos, which may be largely independent of any placebo intervention. The conclusion was that placebos
were not equal. Some of them could trigger clinically relevant responses. Differential placebo effects could substantially alter estimates of the relative efficacies of active treatments. This is a very
important consideration for the design of clinical trials and interpretation of their results.

Figure 1. Flow chart of the research work conducted (some studies consider more than one product).
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In a prospective observational study Pogliacomi et al.9 evaluated the efficacy of an ultrasound-guided intra-articular (IA) hip
injection of a single dose of high molecular weight hyaluronic acid
(2.5% sodium hyaluronate) in patients affected by painful hip OA.
Inclusion criteria were mono or bilateral hip OA (KellgrenLawrence stage 1-2-3), good or full joint mobility and hip disease
persisting for at least 3 months. Patients with severe hip OA were
excluded due to the difficulty to recognize the joint space the Xrays (Kellgren-Lawrence stage 4). During a 1-year follow up, no
patients underwent hip surgery or needed additional IA injection
of HA. No adverse effects were reported. An improvement in
WOMAC scale and Harris Hip Score was observed in all patients
after treatment. Patients with a moderate grade of osteoarthritis
(Kellgren-Lawrence stage 2) had the greatest benefits from viscosupplementation. In this study there was no placebo control group.
Several meta-analyses evaluated the efficacy of intra-articular
hyaluronic acid versus other substances. Ye et al.10 in a meta-analysis
of randomized controlled trials compared the efficacy of intra-articular injections of HA and platelet-rich plasma (PRP) for the treatment
of hip osteoarthritis. This meta-analysis showed that PRP and HA

were both effective in reducing pain at 2 months, without significant
differences in terms of outcome after 6 and 12 months. However,
there are some limitations to this meta-analysis, like the heterogeneity
of doses, products used and the small number of patients evaluated
in single studies. Another meta-analysis was performed by Leite et
al.11 to assess the efficacy of viscosupplementation on pain and disability in hip OA and the occurrence of related adverse events (AEs)
compared with other active substances (PRP, steroids and mepivacaine) or placebo, all administered by intra-articular injections. The
authors hypothesized that viscosupplementation was more efficacious than placebo and not superior to the other substances. The results showed that HA was not superior to placebo for AEs and not
superior to methylprednisolone for all outcomes. Moreover, HA was
not superior to PRP in pain reduction at 6 and 12 months, even if the
level of evidence was very low.
There was a previous single study comparing HA and mepivacaine12 that showed that HA was superior to mepivacaine in reducing VAS pain and Lequesne index at 3 and 6 months. The authors
suggested that viscosupplementation should be considered a therapeutic option for patients affected by hip OA.

Table 1. List and brief report of the studies analysed.
First Author Products analyzed

Number of patients

Type of study

Leite
Leite
Leite
Leite
Lai
Ebell
Ebell
Courseau

Hyaluronic acid (HA) vs Placebo
HA vs Platelet Rich Plasma (PRP)
HA vs Methylprednisolone (MPDN)
HA vs Mepivacaine
Methylprednisolone + Ropivacaine
Steroid
HA
Botulinum Toxin

HA not superior to placebo for pain at 3 months
HA not superior to PRP for pain at 1 month
HA not different from MPDN for pain at 1 month and AEs
HA not recommended
Not effective in long term on pain relief
IA steroid effective in short term on function and pain relief
IA HA ineffective
Botulinum Toxin effective in short term on NRS pain

Clementi
Ye

HA (UHMW, MMW)
PRP vs HA

Ferrero

HA on MRI cartilage

4 RCT
3 RCT
3 RCT
1 RCT
78 patients
Not specified
Not specified
6 studies
(382 patients)
50 patients
4 RCT
(303 patients)
49 patients (hip)

Meta analysis of RCTs
Meta analysis of RCTs
Meta analysis of RCTs
RCT
Retrospective
Review of literature
Review of literature
Meta analysis

Results

RCT
HA safe and effective on pain and disability
Meta analysis of RCTs PRP better than HA on VAS pain at 2 months

Correlation between T2 relaxation times on MRI after HA injection
and pain reduction in grade II-III chondropathy at 3 months
Paskins
Steroid+anaestethic
204 patients
RCT
Ongoing
Tassara
Autologous conditioned serum (ACS) 3 patients (hip) Retrospective
Number of patients too low to evaluate effectiveness
Walter
Steroid
113 patients
Retrospective
No change in Patient Reported Outcomes (PROs) up to 6 months
Steer
Steroid
97 patients
Observational
WOMAC pain, function, and stiffness scores improvement at
2 months
Brander
Hylan G-F 20 vs Saline placebo
357 patients
Double-blind
Significant pain and function improvements up to 6 months;
randomized
no differences between HA and saline placebo
Pogliacomi 2.5% sodium hyaluronate
226 patients
1-year observational No patients underwent hip surgery, no AE, improvement in
WOMAC and HHS. Best results in Kellgren grade 2
Hess
Steroid
109 patients
Retrospective
21 cases of rapidly destructive osteoarthritis (RDOA). Risk
factors: elderly people, more severe OA, “white people”
Northumbria PRP
3 RCT
Meta analysis of RCTs US-guided PRP injections may be efficacious in long-term and
(115 patients)
clinically significant pain reduction
Darrow
Bone Marrow Concentrate (BMC)
4 patients
Case series
Decreased pain and improved functionality compared with
baseline
Eleopra
AbobotulinumtoxinA (Dysport®) vs 46 patients
Prospective
At Week 4 HHS and VAS score significantly improved compared
Placebo
randomized
to placebo
double-blind
Deseyne
HA (HAnox-M-XL)
60 patients
Observational
Lower HIMRISS (hip MRI inflammatory scoring system) femoral
BML and HIMRISS total score predict better responses
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In the past years many authors tried to evaluate whether hip
viscosupplementation with HA can decrease pain compared to
placebo or other agents, how long the pain relief effect lasts, and
whether one of the HA formulations is clearly superior in pain relief.13 The overall quality of the data was however insufficient to
determine the real clinical reduction seen in VAS pain.
Another elegant meta-analysis14 suggested that intra-articular
HA in hip OA is safe and can significantly reduce pain and improve
functional recovery. However, no significant differences between
HA and saline or other treatments were seen.
The 2012 American College of Rheumatology (ACR)15 and the
2019 Osteoarthritis Research Society International (OARSI) guidelines16 for management of hip OA do not recommend intra-articular
HA, because only very few hip-specific RCTs have been published
so far. According to OARSI, the main treatments recommended for
hip OA are non-pharmacologic interventions. Also, the American
Academy of Orthopaedic Surgeons (AAOS) 17 guidelines do not
recommend the use of intra-articular HA in hip OA, because it does
not perform better than placebo in terms of function, stiffness, and
pain in patients with symptomatic osteoarthritis of the hip.
The recommendations of the European Viscosupplementation
Consensus Group (EUROVISCO)18 is to treat with viscosupplementation patients with mild to moderate knee and hip OA, with
normal weight or moderate overweight, who did not improve sufficiently with first-line therapies (analgesics, nonsteroidal anti-inflammatory drugs and nonpharmacological therapies), or do not
wish to take an oral treatment or have contraindications to analgesics. The group considered the patient’s wishes as a key element
in therapeutic decision making.

over, gender, age, BMI, duration of symptoms, and radiographic
severity of disease did not predict the injection response. The authors concluded that intra-articular hip steroid injections may be
less effective in the long term, and surgical management may be
considered earlier.
Hess et al.22 assessed the relationship between rapidly destructive osteoarthritis (RDOA) of the hip and intra-articular steroid injections. The true incidence of RDOA is unknown and
intra-articular steroids have been reported as a possible cause. In
this study the authors reported that 21% of patients who received
an intra-articular steroid hip injection develop RDOA of the hip.
They suggested that patients contemplating intra-articular steroid
injections of the hip should be informed about the possibility of
RDOA or the progression of pre-existing arthritic process, especially those who are elderly or have higher Kellgren and Lawrence
scores before injection.
According to Ebell23 in a review on osteoarthritis, corticosteroid
injections may be helpful only for short-term pain relief, but repeated injections can lead to a more rapid cartilage loss with no
long-term benefits.
The guidelines of ACR15 and AAOS17 on knee and hip OA recommend the use of steroids in hip OA for a short-term pain relief.
Use of steroids is not included in the latest OARSI16 and European
League Against Rheumatism (EULAR) recommendations.24

Intra-articular corticosteroid

PRP is an autologous concentration of platelets rich in cytokines and growth factors, which can stimulate cell growth, collagen synthesis and tissue regeneration. In recent years, it has
emerged as a promising therapeutic option in hip osteoarthritis. Ali
et al.25 conducted a systematic review of the literature to determine
the effectiveness of PRP injections in improving clinical outcomes
in patients with hip osteoarthritis. They concluded that hip intraarticular PRP injections may be effective in the long term in improving pain and function in patients with hip OA and appear to be
well tolerated, but the quality of evidence is very low.
In a retrospective study, Tassara et al.26 evaluated 28 patients
affected by symptomatic osteoarthritis (25 knee OA and 3 hip OA)
treated with autologous conditioned serum (ACS). They reported
significant improvement in pain and range of motion for all grades
of OA. In this study there was no control group, but the authors
concluded that ACS could be a valid option in case of symptomatic
OA, when surgery is contraindicated or refused by the patient.

The evidence supporting the use of intra-articular corticosteroid
injection for hip OA is limited. Some studies tried to evaluate the
real clinical benefits of intra-articular corticosteroid injection in patients with moderate-severe hip OA.
A randomized trial 19 is still investigating the clinical and cost
effectiveness of corticosteroid injections in reducing pain in patients
with hip OA. In this trial 204 patients with moderate-to-severe hip
OA were randomized on an equal basis (1:1:1 ratio) to one of three
interventions: i) best current treatment (paracetamol, NSAIDs, opiates and exercise therapy), ii) best current treatment plus ultrasound-guided intra-articular hip injection of corticosteroid
(triamcinolone acetonide 40 mg) with 1% lidocaine hydrochloride;
or iii) best current treatment plus an ultrasound-guided intra-articular hip injection of 1% lidocaine hydrochloride alone. According
to the authors this trial will make an important contribution to the
management of hip OA in primary care.
Walter et al.20 performed a retrospective study that evaluated
clinical and patient-reported outcomes after image-guided intra-articular steroid (triamcinolone) + anaesthetic (ropivacaine) hip injections in a large cohort of patients (113 patients) with
osteoarthritis-related hip pain. They did not find significant differences in patient-reported outcomes measured at 1 and6 months
post-injection overall and among subgroups with short- and longterm follow-up.
Lai et al.21 conducted a study to evaluate the duration of efficacy of intra-articular steroid therapy and identify the predictive
factors on injection response. In this study most patients (close to
70%) had no long-lasting pain reduction (less than 2 weeks). More-

Intra-articular therapies other than hyaluronic
acid and steroids
Platelet-rich plasma

Stem cell therapy

Another promising therapeutic option for osteoarthritis is the
use of mesenchymal stem cells from bone marrow concentrate
(BMC). Most studies reported their use in knee osteoarthritis,27,28
yet there is little evidence regarding their use in hip osteoarthritis.
Darrow29 reported the outcomes of 4 hip OA patients, who underwent 4 BMC injections each. On average, the last follow-up was
administered 3.5 months after the first injection. The outcomes were
the evaluation of changes in resting and active pain, overall improvement and joint function. All patients experienced decreased
pain and improved functionality compared to baseline. The results
suggested that mesenchymal stem cells (MSCs) could play a role
in cartilage regeneration due to its capacity to secrete trophic factors
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and to stimulate cartilage growth. The authors of this case series
supposed that multiple BMC injections in a short time period might
enable the hip to have an effective cartilage repair and might be
more effective than treating patients with a single BMC injection.

Botulinum toxin type A

Eleopra et al.30 performed a prospective multi-center randomized double-blind study in a larger population of patients with hip
OA to conﬁrm previous ﬁndings regarding the efﬁcacy and clinical
beneﬁt of abobotulinumtoxinA (aboBoNT-A) injections to improve
hip range of motion and pain.31 In this study 46 patients with hip
OA were recruited and randomized 2:1 to either the Treatment
Group (TG; vial 500 U) or the Placebo Group (PG). The choice of
the 2:1 proportion was decided before the beginning of the study
in order to have more subjects in TG to evaluate the Abo-BoNT
safety. Each subject received 250 U in the adductor longus muscle
and 150 U in the adductor magnus muscle of the thigh of the hip
affected by OA under electromyography guided-assistance. The patients of PG received 1.6 mL of saline solution (placebo). The patients were examined at baseline and after injections at 2, 4 and 12
weeks. According to the authors there was a good improvement in
range of motion and pain recorded at week 4 after Abo-BoNT injections compared to placebo, when a maximal peak of effect is expected. No adverse events were detected in both treatment groups.
Courseau32 in a systematic review and meta-analysis evaluated
the efficacy of intra-articular injections of botulinum toxin A (produced by the anaerobic bacterium Clostridium Botulinum) in patients affected by painful osteoarthritis. Although many studies
indicate that the botulinum toxin can reduce pain through the reduction of peripheral and central sensitization, in this meta-analysis
no significant improvement was found in patients affected by hip
or knee OA.
Due to the low level of evidence, the international guidelines
(OARSI16 and AAOS17) do not recommend this kind of therapies.

Focus on radiology

Ferrero33 in an interesting study used T2 mapping to quantify
the effect of intra-articular hyaluronic acid administration (IAHAA)
on cartilage with correlation to clinical symptoms. T2 relaxation
times are expected to increase in degenerative conditions, compared
to healthy controls, due to the loss of cartilaginous matrix, and a
consequent higher content of free water. However, in this study,
after HA injection, the authors observed that T2 relaxation times
increased to similar values to those shown in cases with more severe damage and also found a significant correlation between T2
increase and pain reduction at 3 months follow-up. In order to explain this paradoxical result, the authors argued that T2 mapping
does not only evaluate the water content of the cartilage, but also
the collagen content and collagen fiber orientation in the extracellular matrix. In treated patients the same volume of cartilage contains more HA, but less collagen. Unfortunately, HA does not treat
cartilage damage (which may lead to low relaxation times), but it
can contribute to slowing down the degeneration process by providing lubrication and hydration. Thus, they supposed that higher
relaxation times in treated patients are the reflection of increased
cartilage water content, favored by HA.
Deseyne et al.34 described a multi-center study that assessed
the predictive factor (clinical and imaging) of response, according
to hip MRI inflammatory scoring system (HIMRISS), after intraarticular hyaluronate (HAnox-M-XL) injection in patients with hip
OA. Clinical outcomes were assessed at baseline and 3 months after
HA injection by WOMAC. On hip MRI performed before HA in[page 24]

jection, bone marrow lesion (BML) and synovitis were assessed by
HIMRISS. Associations between MRI features and clinical data
were assessed. Logistic regression (univariate and multivariate) was
used to explore associations between MRI features and response to
HA injection, according to WOMAC50 response at 3 months. In
this study, there was no association between baseline BML and
clinical outcomes, but there was a correlation between HIMRISS
synovitis-effusion and WOMAC-Function at baseline. Moreover,
they found that patients with low HIMRISS BML femoral and low
HIMRISS total score have a better chance of being responders, thus
HA injection may be more effective in those patients with lower
active lesions and is much less likely to be effective in those with
extensive involvement with BML.
Steer et al.35 performed an observational study to predict response to intra-articular steroid injections in hip OA using baseline
clinical, ultrasound, and MRI data. At baseline and 8 weeks they
obtained hip MRI, grey scale and Doppler ultrasound and clinical
parameter. Effusion-synovitis reflecting inflammation can be reliably measured at the hip on ultrasound and MRI, but in this study
at 8 weeks post-injection there were no significant changes in ultrasound, MRI, or Doppler indices. Baseline variables were not significantly different between responders and non-responders. The
Authors concluded that ultrasound and MRI have little clinical utility in predicting response to a steroid treatment.

Conclusions

There is no solid evidence in literature that supports the efficacy
of intra-articular infiltration therapies in hip osteoarthritis. The international guidelines reflect this lack of solid scientific evidence.
In the clinical practice, intra-articular steroid injections are quite
effective in the short term especially for effusion-synovitis with inflammation, but repeated injections can lead to cartilage loss with
no benefit in long-term. Hyaluronic acid, on the other hand, is a
valid alternative in patients who have contraindications to steroid
therapy and it may be effective in those patients who do not benefit
or cannot receive standard therapies. The level of evidence for the
other therapies is, at present, very low.
We also underline the presence of numerous reviews and metaanalysis in the literature on this topic, yet there is a very small number of original works with high level of evidence. We think that
original works with high level of evidence are the only way to highlight the benefits of these therapies.
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