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Safety and efficacy of a single intra-articular
injection of hyaluronic acid in osteoarthritis
of the hip: a case series of 87 patients
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Abstract

Background: Osteoarthritis (OA) is the most prevalent form of joint disease and commonly affects the hip. Hip OA
is associated with a high socioeconomic burden. Intra-articular hyaluronic acid (HA) injection may be of benefit but
quality evidence for HA use in hip OA is lacking. The purpose of this study was to assess the safety and efficacy of
ultrasound guided injection of a high molecular weight, non-animal derived, stabilised HA (NASHA) in patients with
mild to moderate hip OA.

Methods: This single site study is an analysis of prospectively collected outcome data for 87 consecutive patients
over a 2-year period who received a single HA (Durolane) injection for symptomatic hip OA. Inclusion criteria were
male or female patients over 18-years of age with mild to moderate hip OA on x-ray. Patients with severe hip OA
were excluded. The primary outcome measure was a modified Harris Hip Score (mHHS) questionnaire at baseline
and 6-weeks with a minimal clinically important difference (MCID) of 10 points. All adverse events were recorded
and assessed.

Results: Data from 87 patients, 49 women and 38 men with mean age of 54 (SD = 10.8) were analysed. At baseline,
mean mHHS was 58.47 (SD 14.31). At the 6 week follow up, mean mHHS improved to 71.30 (SD 16.46), a difference
of 12.83 (p < 0.01). This was greater than the MCID of 10. No significant adverse events were encountered. Five
patients reported short-lived injection site pain.

Conclusion: A single injection of HA (NASHA) in the setting of hip joint OA was both safe and efficacious in this 87
patient cohort. Improvement in pain and function as measured with mHHS was statistically significant and reached
the MCID of 10.

Trial registration: The study was retrospectively registered on the 1st of February 2021 in the Australian New
Zealand Clinical Trials Registry with registry number ACTRN12621000098831. All research was performed in
accordance with the Declaration of Helsinki.

Keywords: Durolane, Modified Harris hip score, Hip joint, NASHA

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: jane.fitzpatrick@unimelb.edu.au
3Centre for Health and Exercise Sports Medicine, Faculty of Medicine,
Dentistry and Health Science, University of Melbourne, Level 7, Alan Gilbert
Building, 161 Barry Street, Parkville, Victoria 3010, Australia
4Joint Health Institute, Malvern, Victoria 3144, Australia
Full list of author information is available at the end of the article

Long and Fitzpatrick BMC Musculoskeletal Disorders          (2021) 22:797 
https://doi.org/10.1186/s12891-021-04672-0

http://crossmark.crossref.org/dialog/?doi=10.1186/s12891-021-04672-0&domain=pdf
https://www.anzctr.org.au/trial/registration
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:jane.fitzpatrick@unimelb.edu.au


Introduction
Osteoarthritis (OA) is the most prevalent form of joint
disease and a significant cause of morbidity worldwide
[23, 37] It is characterised by progressive degradation of
cartilage, remodelling of bone, pain and progressive loss
of range of motion and function [40]. In the 2016 WHO
Global Burden of Disease Study, OA was the thirteenth
ranked cause of years lived with disability in the world
rising from sixteenth in 2000 [11, 38, 37].
The hip joint is the second most commonly affected

joint in which OA occurs, affecting approximately 3–
11% of people over the age of 35, rising with age such
that over the age of 60, prevalence is in the order of 10–
30% [11, 41].
The socioeconomic costs of hip OA have increased by

80% in the past ten years [37, 41]. In Australia alone the
estimated total cost of OA is $5.5 billion [15]. The ma-
jority of these costs are due to joint replacement surgery
for end stage disease and premature exit from the work-
place [15]. In 2018 49,972 hip replacements were per-
formed, a 125% increase since 2003 [3]. Of these, 36%
were done in patients under the age of 65, with a 2% in-
crease in the number of younger patients having hip re-
placements since 2003 [3].
There is no cure for OA and to date, most treat-

ments have focused on alleviating pain and preventing
functional decline. Whilst there is good evidence for
weight loss and exercise in the management of knee
OA, exercise only has a small to moderate effect in
the hip [17]. The use of paracetamol and non-
steroidal anti-inflammatory drugs is common but the
effect sizes of these are small and the use of these in
the long term and at higher doses can lead to gastro-
intestinal and hepatic side effects. The prescription of
opioids for OA has increased in recent years despite
guidelines recommending against their use [5, 6, 36].
The use of intra-articular steroids has been shown to
be effective only in the short term and is associated
with a long-term risk of an increased rate of progres-
sion to OA in the knee [28]. It may thus potentially
hasten joint replacement.
Total hip joint replacement does provide relief and

restoration of function in the vast majority of patients
with end-stage disease. However, the procedure is asso-
ciated with not insignificant operative risk and post-
operative systemic and local complications including
venous thromboembolism (0.5%) along with a 1–5% risk
of complications pertaining to the prosthesis such as in-
fection or dislocation [30, 20]. There is also an approxi-
mate 10% cumulative revision rate for primary total hip
joint replacement in OA at 15 years [3]. With these risks
and costs in mind, and in the context of an aging popu-
lation, continuing increases in life expectancy and many
younger patients becoming affected by OA there is an

urgent need to find alternative treatments for symptom-
atic relief and improved function.
Intra-articular injection of hyaluronic acid (HA), also

referred to as viscosupplementation, is widely used for
the symptomatic management of knee OA. The previ-
ously held view that OA is a “wear and tear” condition
has been supplanted by an increasing understanding of
the complex molecular biology of OA which includes
the interactions between a number of inflammatory cy-
tokines and matrix metalloproteinases which can lead to
an imbalance between cartilage matrix synthesis and
degradation [1]. Hyaluronic acid is a critical constituent
of healthy synovial fluid responsible for it’s viscoelastic
properties [29, 35]. It has direct effects on pain via
mechanosensitive, pain transducing ion channels and
sensitised nociceptor terminals in addition to chondro-
protective effects through decreased inflammatory cyto-
kines, and enhanced proteoglycan and
glycosaminoglycan synthesis [1, 19, 27, 32, 33]. The con-
centration and molecular weight of HA in patients with
osteoarthritic joints is significantly lower than in healthy
subjects [29].
Several studies have evaluated the use of HA in OA

of the hip [7, 9, 10, 12, 14, 16, 19]. A recent meta-
analysis concluded that intra-articular HA in hip OA
can significantly reduce pain and improve functional
recovery when compared with the condition before
treatment [10]. However, this analysis concluded that
there was no significant difference between HA and
saline or other treatments [10]. Of note, this study
did not differentiate between different HA prepara-
tions. Hyaluronic acid preparations differ in the
source (animal or bacterial fermentation), volume,
molecular weight of the HA, cross-linking agent, half-
life or residence time and concentration [7]. These
differences can shorten residence time of HA in the
joint, alter efficacy and the side effect profile. Two re-
cent reviews have concluded that the optimal HA for
use in OA should be derived from biological fermen-
tation with a molecular weight of > 3000 kilodaltons
and a longer residence time [2, 24]. The recent con-
sensus statement of the Arthroscopy Association of
Canada regarding intra-articular injection in knee OA
further supports this, concluding that high molecular
weight and highly cross linked HA are superior to
low molecular weight and non-cross linked HA [4].
There are also differences in outcomes between ani-
mal and non-animal derived HA - animal derived HA
can also be associated with avian allergy, causing local
or systemic allergic response [31]. In line with these
recommendations, a commercially available HA; non-
animal derived, stabilised HA (NASHA) with molecu-
lar weight of > 3000 kilodaltons (Durolane; Bioventus
Global LL, Netherlands) was selected for this study.
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The purpose of this study was to assess the safety and
efficacy of HA (Durolane) in reducing pain and improv-
ing function in hip OA in the clinical setting.

Methods
Trial design
This single site study is a prospective analysis of out-
come data for 87 consecutive patients over a 2-year
period who received a single HA (Durolane) injection
for symptomatic hip OA. The study was approved by the
Human Research Ethics Committee at the University of
Melbourne (1,853,383.1). This was an open-labelled sin-
gle arm trial with participants, clinical investigator
(treating physician), and investigators examining the data
were not blinded to the treatment allocation. Informed
consent was obtained.

Participant selection
Patients were eligible for inclusion if they were > 18 years
old, presenting during the 2 year study period with
symptomatic hip joint OA (Grade 2–3 Kellgren-
Lawrence as determined by the reporting radiologist).
Patients presenting with severe (Kellgren-Lawrence
grade 4) OA, inflammatory arthropathy or avascular ne-
crosis were excluded. Patients who had not undertaken a
trial of adequate conservative management (physiother-
apy) were excluded. Past arthroscopic surgery or trauma
were not exclusion criteria. There was no maximum age
limit applied to the inclusion criteria. There were no
specific inclusion or exclusion criteria in regards to race
or gender.

Intervention
All patients received a single injection of HA (Durolane;
3 ml preparation) in accordance with the manufacturer’s
guidelines. This was performed with the patient supine
using aseptic technique under ultrasound guidance. A
sterile 21 g spinal needle was introduced via an antero-
lateral approach under direct in-plane ultrasound guid-
ance with infiltration of 2–3 mls of lignocaine 2%
(Xylocaine, Astra Zeneca, UK) sub-cuticularly and on
the hip capsule followed by injection of Durolane 3mls
intraarticularly. Standard post procedure advice was pro-
vided. Strenuous activity was discouraged for 48 h after
the injection after which patients were advised to con-
tinue their current physiotherapy or exercise regimen.
Notifications of any complications or adverse outcomes
were also sought and recorded. Each patient was pro-
vided with written and verbal information regarding the
procedure and written consent was obtained.

Outcome measures
The modified Harris Hip Score (mHHS) was used as the
primary outcome measure. This was completed at

baseline and 6 weeks post injection. The mHHS is a vali-
dated hip score which was derived from the Harris Hip
Score after removing the physician reported range of
movement assessment but retaining the pain and func-
tional scores [13, 26]. These two scores have been shown
to be comparable [13].

Statistical analysis
Data was collected prospectively in the medical record
and transferred to a Microsoft Excel® spreadsheet. Each
patient record was assigned a unique study identification
number. The results were entered on a locked Excel
spreadsheet (Microsoft), coded, and analysed. Statistical
analysis utilising a two sample t-test with equal variances
was conducted using STATA version 15 (StataCorp).
Treatment comparisons were based on the change in
mHHS from baseline to 6 weeks, using the mean change
with p-values < 0.05 required for statistical significance
and 95% confidence intervals and a MCID of 10 points.

Results
Participants
During the recruitment period from January 2016 until
December 2017, 228 patients with hip OA were
screened. One hundred forty-one patients were excluded
for the following reasons: declined to participate, no ad-
equate trial of physiotherapy or selection other treat-
ments such as medications, other injections or surgery.
Data was assessed from 87 patients. Table 1 shows the
demographic data for the participants. There were 49
women and 38 men aged between 26 and 82 (mean age
54; SD = 10.8). Five patients failed to complete scores at
6 weeks leaving 82 patients for analysis. The process of
selection and exclusion is outlined in the CORSORT
flow diagram (Fig. 1).
Table 2 and Fig. 2 show the primary outcome

scores. At baseline the mean mHHS was 58.47 (SD
14.31). At the 6-week follow up the mean mHHS im-
proved to 71.30 (SD 16.46), a change of 12.83 (p <
0.01). This was greater than the minimal clinically im-
portant difference (MCID) of 10 for clinical improve-
ment at 6 weeks.

Table 1 Demographic data

Parameter Mean (SD)

Age (years) 54 (10.8)

Parameter N (%)

Sex

Males 38 (43.7%)

Females 49 (56.3%)

Legend: SD Standard deviation, N Number
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Adverse events
Table 3 shows the adverse events. There were no
treatment-related significant adverse events. Post-
treatment pain was classified as minor or moderate.
Minor pain was injection site pain lasting less than 24 h
requiring no treatment or mild analgesia (for example:
Paracetamol/Acetaminophen). Moderate pain was any
pain lasting more than 24 h or requiring stronger anal-
gesia. Five patients reported minor pain lasting less than
24 h requiring no treatment or minimal analgesia. No
patients reported any other adverse events.

Discussion
The findings of this study are in keeping with those of
previous studies in other joints that intra-articular injec-
tion of HA in the setting of mild to moderate OA results

in a clinically measurable improvement in pain and
function persistent to a minimum of 6 weeks. The modi-
fied Harris Hip Score at 6 weeks improved from 58.47
(SD 14.31) at baseline to 71.30 (SD 16.46), a difference
of 12.83 which was both statistically significant and suffi-
cient to reach the minimally important clinical differ-
ence of 10.
In this cohort of patients, Durolane injection had an

excellent safety profile with no significant complications
during or immediately following injection. Adverse
events were scarce, mild and short lived in this cohort
out to the 6-week timepoint with only 5 patients report-
ing injection site pain lasting between 12 and 24 h. Fur-
thermore, no subsequent notifications have been made
by this cohort of patients since the study period con-
cluded. No patients in this study reported any of the
previously described adverse events associated with HA
injection including bleeding, local or systemic allergic re-
sponse, septic arthritis or so-called “pseudoseptic arth-
ritis”. It is hypothesised that non-animal derived HA is
associated with decreased rates of allergic response and
pseudoseptic arthritis and our results support this [1, 18,
22]. The use of ultrasound guidance also reduces the
negative outcomes of misplaced injection [8, 25].

Fig. 1 CONSORT Flow Diagram

Table 2 Primary outcome data - mHHS scores at baseline and
6 weeks

Number (%) Mean mHHS SD 95% CI

Baseline 87 (100%) 58.47 14.82 55.31–61.31

6 weeks 82 (94%) 71.30 16.46 67.68–74.92

Legend: mHHS Modified Harris Hip Score, SD Standard Deviation, CI
Confidence Intervals
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Previous studies have demonstrated clinical improve-
ment with use of intra-articular HA in hip OA and the
results of this study support these previous results [7, 9,
10, 12, 14, 16, 19]. However, controversy still exists in
the literature. Holen et al. in a recent systematic review
found a benefit of intra-articular HA in joints outside of
the knee (including the hip joint) but concluded that the
benefit was not better than placebo [10]. Rutjes et al.
and Jevsevar et al. similarly found a small but clinically
irrelevant benefit in HA in the knee [21, 34]. However
the findings of Xing et al. in a recent PRISMA-
compliant meta-analysis appear to contradict these
former reviews and the authors go on to criticise Rutjes
conclusions in particular due to the inclusion of unpub-
lished, unverifiable data [39]. It is important to note,
however, that many of these systematic reviews do not
differentiate between different types of HA in clinical
use and thus may be at risk of combining data from
studies using interventions that have quite distinct mo-
lecular structure and efficacy.
Hyaluronic acid is a major component of synovial fluid

which provides lubrication and shock absorption in
joints. In OA there has been shown to be a decrease in
HA molecular weight (MW) and concentration in the
synovial fluid as the disease progresses, leading to a re-
duction in viscoelastic properties [7]. There is potential
for symptomatic improvement by supplementing HA
with better viscoelastic properties. The OARSI

guidelines for the management of OA in 2014 gave HA
an uncertain recommendation with insufficient evidence
to make a recommendation whilst the Australian Royal
Australian College of GPs (2018) guidelines recom-
mended against their use largely based on minimal evi-
dence from the knee & insufficient evidence at the hip
[8, 10]. Several studies have, however, demonstrated sig-
nificant superiority of high molecular weight and highly
cross linked HA compared with low molecular weight
and minimally cross linked HA [2, 21, 24]. Indeed, the
recent consensus statement of the Arthroscopy Associ-
ation of Canada regarding injectable therapies in knee
OA reviews the subgroup analyses of systematic reviews
and meta-analyses and concludes that high molecular
weight and highly cross-linked HA preparations show
both a statistically and clinically significant reduction in
pain [4]. This further strengthens the case for more ro-
bust studies to examine the safety and effectiveness of
the theoretically optimal HA preparations.

The strengths of this study
This study has confirmed the short-term benefit and
safety of a single Durolane injection in hip OA, provid-
ing data to inform a randomised controlled trial to fur-
ther evaluate this treatment compared with placebo.
Based on the results of previous studies in knee OA, it
was expected that the first time point for improvement
in symptoms would be at 6 weeks but further research
will be required to determine longer term efficacy [24].

The limitations of this study
The data from this study are gathered from a cohort of
patients in a single geographical location with limited
ethnic diversity and from a higher socioeconomic

Fig. 2 MHHS at baseline and 6 weeks. Legend: Box and whisker plot showing the distribution of mHHS scores at baseline and 6 weeks. mHHS:

modified Harris Hip Score, mean, median, high-low line

Table 3 Adverse events

Adverse event Number (%)

Minor pain 5 (6%)

Infection 0 (0%)
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background given the nature and location of the treat-
ment (private clinic setting). Whilst there was a range of
ages and gender balance which could be seen to be rep-
resentative of a normal population in this region, it is
not possible to say with certainty if these findings are
generalisable to populations beyond this cohort. This
was an open-label study in which patients and assessors
were not blinded to the treatment provided and we ac-
knowledge the potential for placebo effect. Participants
were advised to continue their current exercise regimen
and take analgesia as required and these were not specif-
ically documented as part of the study. The study does
however, confirm the safety of Durolane in hip OA and
infers potential for clinical efficacy. Further randomised
controlled trials are required to confirm efficacy com-
pared to placebo or control groups based on data from
this study.

Conclusion
The results of this study show that a single injection of
HA (Durolane) in the setting of hip joint OA provides
pilot data relating to safety and efficacy in this series of
87 patients. The modified Harris Hip Score at 6 weeks
improved from 58.47 (SD 14.31) at baseline to 71.30 (SD
16.46), a difference of 12.83 (p < 0.01) which was both
statistically significant and sufficient to reach the minim-
ally important clinical difference of 10. However, this is
preliminary data that requires confirmation in rando-
mised controlled trials to further evaluate this treatment
compared with placebo.
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