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Objective: The hip jointis frequently affected by osteoarthritis (OA) and is a leading
cause of disability. This study aims to assess the long-term efficacy of ultrasound-
guided intra-articular viscosupplementation for pain relief in patients with hip
osteoarthritis secondary to rheumatic diseases compared to primary OA.
Methods: This single-center, retrospective, observational cohort study included
patients with hip OA who received intra-articular injections of hyaluronic acid
(HA) (Hylan G-F 20). Fisher's exact test was applied to evaluate baseline variables,
with 95% confidence intervals (Cl) calculated for differences in mean outcomes.
Results: A total of 55 patients with primary hip OA (POA) and 16 patients with
secondary hip OA (SOA) were included. The mean observation period was
31.3 months (4+29.9), with an average of 5 intra-articular injections
administered. Both groups showed a positive response to HA injections, with
the POA group demonstrating a mean Visual Analog Scale (VAS) pain
reduction of 2.97 (95% Cl 2.38-3.56), compared to 1.28 (95% Cl 0.18-2.37) in
the SOA group. At the end of follow-up, pain reduction was less pronounced
in the SOA group, which showed higher residual VAS pain scores compared
to the POA group (p = 0.029).

Conclusions: This study highlights that HA injections significantly reduce pain in
both primary and secondary hip osteoarthritis. However, patients with primary
OA experienced greater pain relief, as evidenced by a more substantial
reduction in VAS scores compared to those with secondary OA.

KEYWORDS

hip osteoarthritis, hyaluronic acid, rheumatic diseases, rheumatoid arthritis,
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Osteoarthritis (OA) is one of the most disabling chronic
conditions and poses a significant public health challenge, with
its prevalence rising due to aging populations in developed
countries (1). The hip joint, the second-largest weight-bearing
joint after the knee, is frequently affected by OA (2). The
estimated lifetime risk of developing symptomatic hip OA is
18.5% in men and 28.6% in women by age 85, with nearly 10%
of individuals eventually requiring total hip replacement due to
end-stage OA (3-6). Effective management of OA is essential to
reduce its burden on individuals and healthcare systems.

Chronic systemic inflammatory diseases, such as rheumatoid
arthritis, spondyloarthritis, and psoriatic arthritis, are
characterized by multi-organ and joint involvement, including
hip synovitis. Despite advances in treatment over recent decades,
these conditions still cause considerable impairment, with
many patients developing secondary hip OA. These patients
often require long-term medical therapy to manage both
the underlying inflammatory disease and the secondary
osteoarthritic changes. Notably, up to 8 out of 1,000 patients
with rheumatoid arthritis will require total joint replacement,
with postoperative complication rates (e.g., infections, fractures,
dislocations) reaching 5.3% (7, 8).

Total hip arthroplasty is the primary treatment for end-stage
symptomatic OA. Medical management typically involves
physical and pharmacological approaches, but these are often
insufficient to control pain or prevent disability (9).

Data on the medical management of OA secondary to
rheumatic diseases is sparse in the literature. One potential
therapeutic option is intra-articular viscosupplementation via
hyaluronic acid (HA) injections into the affected joint. The
rationale for using viscosupplementation in patients with
inflammatory rheumatic diseases is supported by findings from
several in vitro and in vivo models. HA provides various
therapeutic effects, including mechanical improvement of
synovial fluid by increasing its viscosity and elasticity, as well as
analgesic and anti-inflammatory effects through the inhibition of
(10). By

concentration of synovial polysaccharides, injected HA displaces

prostaglandin  production increasing the local
degraded HA from its receptors, inhibiting the NF-kB pathway
and preventing cartilage degradation (11).

As a result, HA injections are recommended for moderate
symptomatic OA, although not for acute flares of inflammatory
arthritis. However, the clinical efficacy of viscosupplementation
in rheumatic inflammatory conditions remains unclear, with
evidence suggesting that synovitis is associated with poorer
outcomes following HA injections (12).

Due to its anatomical depth, the hip joint is challenging to
access for injections. Therefore, ultrasound (US) guidance is
commonly employed, and high-molecular-weight (MW) HA
formulations are preferred as they require fewer injections (13).

This study aims to evaluate the effects of HA injections in
patients with primary OA (POA) and those with OA secondary
to inflammatory rheumatic diseases (SOA).
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2.1 Study design and population

This retrospective observational cohort study included patients
who received intra-articular HA injections in the hip joint at the
Rheumatology Unit, ASST-Pini-CTO (Milan, Italy) between 2013
and 2021. The study was approved by the local Ethics Committee
(Comitato Etico Milano Area B, protocol no. 125_2017) and
included all patients diagnosed with OA who underwent intra-
articular HA injections. The objective was to assess the long-term
effectiveness of viscosupplementation and compare outcomes
between two cohorts: patients with primary hip OA (POA) and
those with secondary hip OA due to inflammatory arthritis (SOA).

2.2 Selection criteria

Eligible patients had symptomatic hip OA with a minimum of six
months of hip pain, in accordance with the American College of
Rheumatology criteria. OA severity was classified according to the
Kellgren-Lawrence grading system (grades I-IV), based on
standard hip x-rays taken within six months of study enrollment
). Patients in the
also diagnosed with

and reviewed by a single evaluator (14-
secondary OA group were chronic
inflammatory conditions according to established international
classification criteria, including: the 2010 ACR/EULAR criteria for
rheumatoid arthritis (17), the CASPAR criteria for psoriatic
arthritis  (
peripheral spondyloarthritis (19), the ILAR criteria for juvenile
), and the ACR/EULAR provisional criteria

for polymyalgia rheumatica (

), the ASAS classification criteria for axial and

idiopathic arthritis (
). Patients without available
radiographs indicating the Kellgren-Lawrence grade or those lost
to follow-up within six months of treatment were excluded.

Both groups underwent US-guided viscosupplementation
using the same HA product, and they were followed either until
the study’s conclusion or their last visit.

2.3 Injection procedure

All patients received 2ml of intra-articular Hylan G-F 20
(Synvisc®™, Sanofi, Paris, France), a sterile, non-pyrogenic solution
of chemically cross-linked hyaluronans with a molecular weight of
6,000 kDa (high MW). The solution contains hylan A (soluble)
and hylan B (insoluble gel).

The procedure was repeated monthly for three consecutive
months (induction phase), followed by maintenance injections
every six months if symptomatic relief persisted. Injections were
performed using US guidance with a standardized technique,
employing a 6-18 MHz linear transducer (Esaote MyLab 70) for
visualization. A sterile guide was used for an antero-inferior
approach, and an 18-gauge, 15cm needle was inserted. The
correct site of injection was confirmed via real-time US before
administering HA.
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2.4 Data collection

Baseline demographic and clinical data were collected,
including age, gender, height, weight, BMI, and occupation.
Clinical features included Kellgren-Lawrence grading, presence
and type of femoroacetabular impingement (FAI), history of
other joint replacements in the lower limbs, duration of hip
pain, and time to arthroplasty. Pain was assessed using a visual
analog scale (VAS) with a range of 0-100 mm; for analysis and
presentation in tables, figures, and the results section, these
scores were converted to a 0-10 scale by dividing by 10.
Information on adverse reactions to injections and the need for
additional steroid injections was also recorded.

For the SOA group, further clinical data were collected,
including joint involvement patterns, disease activity (e.g.,
SDAI/CDAI for rheumatoid arthritis, DAPSA/cDAPSA for
ASDAS for spondyloarthritis),
pharmacological treatments.

psoriatic  arthritis, and

2.5 Statistical analysis

Descriptive statistics were used to summarize demographic and
clinical data. For continuous variables (e.g., age, treatment duration,
number of HA injections, baseline and follow-up VAS pain scores),
comparisons between the POA and SOA groups were performed
using Student’s ¢-test. For categorical variables (e.g., sex, Kellgren—
Lawrence grade distribution, history of contralateral hip
replacement, adverse reactions, completion of induction treatment,
and proportion of patients undergoing arthroplasty), Fisher’s exact
test was applied. We calculated 95% confidence intervals (CI) for
differences in mean outcomes. All tests were two-tailed, and a

p-value <0.05 was considered statistically significant.

3 Results

3.1 Baseline characteristics of the study
population

A total of 71 patients (32 males, 39 females) with symptomatic
hip OA met the inclusion criteria, with 55 patients diagnosed with
primary OA (POA) and 16 with secondary OA (SOA). Sixty-four
patients underwent unilateral hip viscosupplementation, while
seven (all from the POA group) received bilateral treatment,
bringing the total number of hips treated to 78. The main
characteristics of the patients are summarized in Table 1. Four
patients had a history of developmental dysplasia of the hip
(DDH), and seven had femoroacetabular impingement (FAI),
with two cases of pincer type and five of cam type. At baseline,
five patients had previously undergone contralateral hip
replacement (including two from the SOA group).

Within the SOA group, the underlying inflammatory diagnoses
included juvenile idiopathic arthritis (JIA) in five patients, peripheral

spondyloarthritis (SpA) in five, polymyalgia rheumatica (PMR) in

Frontiers in Musculoskeletal Disorders

10.3389/fmscd.2025.1668235

two, axial SpA in one, psoriatic arthritis (PsA) in one, seronegative
rheumatoid arthritis (RA) in one, and anti-citrullinated protein
antibody (ACPA)-positive RA in one. Disease activity at baseline
was evaluated using specific clinimetric tools (SDAI for RA and
JIA; DAPSA for PsA; ASDAS for SpA; clinical evaluation and CRP
for PMR) and categorized into remission, low disease activity
(LDA), moderate disease activity (MDA), or high disease activity
(HDA). At the initiation of viscosupplementation, all SOA patients
were in remission (9 patients) or LDA (7 patients). Seven SOA
patients were treated with conventional disease-modifying
antitheumatic drugs (cDMARDs), and seven with biologic

DMARDs (bDMARDs).

3.2 Follow-up results

The mean follow-up duration was 31.3 (£29.9) months, with
an average of 5 (+4.5) intra-articular injections administered.
Induction treatment was completed in 66 hip joints, with 12
patients discontinuing before the end of the three-injection
induction phase. Two patients from the SOA group reported
injection site pain lasting 7-10 days, which was recorded as an
adverse event. No adverse events were reported in the POA
group (Table 2). During the follow-up period, eight patients
underwent total hip replacement, with an average time to
surgery of 32 months after viscosupplementation initiation. Only
one SOA patient required surgery.

3.3 Comparison between the Two cohorts

In both groups, a reduction in VAS pain was observed at the
end of follow-up. The POA group experienced a mean pain

TABLE 1 Baseline characteristics of patients.

SOA

Variable POA p-value
(n=55) | (n=16)

Age (mean * SD) 61.8+17.5 54.7 £ 16.4 0.150

Female (1, %) 30 (55%) 9 (56%) 1.00

Kellgren-Lawrence grade 3-4 (n, %) 38 (61%) 9 (56%) 0.778

VAS pain (mean + SD) 63+1.3 55+1.5 0.076

Previous contralateral hip 4 (7%) 2 (12%) 0.611

replacement (n, %)

TABLE 2 Follow-up characteristics of patients.

Variable POA

(n =55)

SOA
(n=16)

p-value

Treatment duration (months, mean + SD) | 46.8 +30.2 | 22.4+22.4 0.0038
HA injections (mean + SD) 9.9+5.1 53+3.2 0.0011
Three or more HA injections (n, %) 53 (85%) 13 (81%) 0.70

Adverse reactions (1, %) 0 (0%) 2 (12.5%) 0.040
VAS pain (mean * SD) 325+1.73 | 43+14 0.029
Total hip arthroplasty during 7 (11%) 1 (6.2%) 1.00

follow-up (n, %)

Time to arthroplasty (months, mean + SD) | 46.8 +30.2 26 0.28
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reduction of 2.97 (95% CI 2.38-3.56), compared to 1.28 (95% CI
0.18-2.37) in the SOA group. By the end of the study, the SOA
group had higher pain scores and a higher final VAS score
compared to the POA group (POA: 3.25+1.73, SOA: 4.3+ 1.4;
p=0.029) (Figure 1). Additionally, the SOA group had a
significantly higher prevalence of adverse reactions (p=0.04),
which consisted in all cases of transient post-injection pain
lasting 7-10 days.

Patients with POA underwent a longer treatment duration and
received a greater number of HA injections. However, the
proportion of patients completing the induction treatment
(three or more injections) did not differ significantly between
the two groups (85% in POA vs. 81% in SOA). There were no
differences in rheumatic disease activity at baseline or at the end
of follow-up, with nine patients in remission and seven in LDA
throughout the study.

4 Discussion

Our research group has a particular interest in understanding
how hyaluronic acid (HA) can play a pivotal role in improving
the quality of life for individuals suffering from this specific
subset of hip osteoarthritis (OA). A review of the literature on
HA wuse in secondary OA revealed that most studies are
outdated, heterogeneous, and often lack a control group
(22, 23). In a previous study, we compared the outcomes of HA
injections in primary OA and OA secondary to juvenile
idiopathic arthritis (JTA). The results showed similar benefits in
terms of Visual Analogue Scale (VAS) and Western Ontario
and McMaster Universities Arthritis Index (WOMAC) scores
for both groups during the first year, but after that, the
secondary OA group experienced a decline in benefits (23). This
new study supports the better outcome of HA injections in the
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FIGURE 1
Box plots of VAS pain scores at baseline (T0) and follow-up (FU) for
primary (POA) and secondary (SOA) hip osteoarthritis. Boxes
represent the median and interquartile range (IQR); whiskers
extend to values within 1.5XIQR; individual points indicate
outliers. POA, primary  osteoarthritis; SOA, secondary
osteoarthritis; TO, baseline; FU, follow-up.
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primary OA group compared to the secondary OA group,
extending the findings across a broader range of rheumatic
diseases. It is worth considering that a more frequent HA
injection regimen might further improve pain reduction in the
secondary OA group.

An additional consideration is the marked difference in
treatment duration and number of injections received between the
two groups, with SOA patients discontinuing therapy earlier and
receiving significantly fewer HA administrations. This discrepancy
may have contributed to the less substantial pain reduction
observed in SOA, as a shorter cumulative exposure to HA could
limit sustained analgesic and anti-inflammatory effects. However,
it is equally plausible that the reduced treatment duration reflects
lower perceived benefit among SOA patients, leading to earlier
discontinuation of therapy. In this context, the higher final VAS
scores in SOA may not only indicate a need for regimen
optimization but also highlight challenges in long-term adherence
when treatment efficacy is perceived as limited. From a clinical
standpoint, this underlines the importance of monitoring patient-
reported outcomes and considering early predictors of response to
identify which patients are likely to maintain long-term benefit
from viscosupplementation.

Our study found that hip OA secondary to rheumatic diseases
was most commonly associated with JIA and spondyloarthritis,
which with the established
involvement in these conditions (24, 25). Moreover, the VAS

aligns epidemiology of hip
pain standard deviation was much higher in the secondary OA
group than in the primary OA group, reflecting the variable
nature of pain and response to HA injections in the secondary
group. The pain reduction observed in the primary OA group
after HA injection is consistent with findings already reported in
the literature (26).

The observed variability in clinical responses to HA hip
injections between primary and secondary OA supports the idea
that different OA phenotypes may respond differently to
treatments. Several studies have proposed distinct OA
phenotypes based on clinical, radiological, and genetic factors.
Coutinho de Almeida et al. identified two distinct OA patient
profiles through the integration of whole-transcriptome and
clinical data (27). One subtype exhibited upregulation of
immune response-related genes, which may be relevant to our
secondary OA group, while the other was characterized by
upregulation of cellular membrane components. In a related
study, Snelling et al. found the presence of IL-17 in the synovial
fluid of patients with an inflammatory form of primary hip OA
(28). These findings underscore the significant role of the
synovial environment in determining OA phenotype and suggest
that stratifying patients based on cytokine profiles may open
new avenues for targeted therapeutic interventions. Cytokines,
which sensitize peripheral nerve endings, may contribute
substantially to the pain experienced in inflammatory OA, as
observed in the secondary OA group (29). The development of
more effective, disease-modifying treatments for OA may greatly
benefit from a deeper understanding of OA phenotyping.

Although hip joint infiltrations are increasingly recognized for
their therapeutic potential, they are not without risks. Post-
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infiltration pain is the most common adverse event associated with
HA injections in hip OA, although it is usually mild and transient,
with serious adverse events being rare (30, 31). In our study, the
secondary OA group exhibited a higher incidence of post-
injection pain than the primary OA group. This might be
explained by the fact that the synovial membrane in patients
with secondary OA may be more susceptible to inflammation
and, consequently, to pain generation.

The significantly higher prevalence of post-injection pain in
the SOA group represents an important novel finding, further
distinguishing the two phenotypes. This observation supports
the concept of an inflammatory OA phenotype, in which the
synovial membrane is inherently more reactive and less tolerant
to intra-articular procedures, even when systemic disease activity
is controlled (remission or LDA). Consequently, the differential
efficacy between POA and SOA is compounded by a differential
safety profile, suggesting that the overall risk/benefit ratio of
viscosupplementation is less favorable in SOA. From a clinical
perspective, these findings emphasize the importance of tailoring
viscosupplementation strategies to OA phenotype. While both
POA and SOA patients experienced pain reduction, the more
modest improvement and higher incidence of post-injection
pain in SOA underline the need for careful patient selection and
counseling. In practice, viscosupplementation may be most
effective in primary OA or in secondary OA patients with well-
controlled systemic disease activity, but expectations regarding
the degree of pain relief should be realistic. For SOA, HA
injections may serve as a temporizing measure to delay
arthroplasty, but they should be integrated into a multimodal
management plan rather than used in isolation, with close
monitoring for adverse reactions and a cautious approach to
repeated treatments.

This study has several limitations. First, the data were collected
retrospectively. Second, the sample size was relatively small,
limited by the number of eligible patients referred to our
institution. Nevertheless, the population was homogeneous, as
all patients were treated with the same HA product and
therapeutic protocol. Larger studies are needed to investigate the
time to total hip arthroplasty, as our results in this area were
inconclusive. Third, defining primary vs. secondary OA relies on
identifying hip synovitis. In our study, secondary OA was
defined by the presence of radiographic evidence of OA in
patients with a history of rheumatic disease. Lastly, the follow-
up period was not standardized and varied across patients.

To our knowledge, this is the first study comparing the long-
term effects of HA therapy in patients with primary and secondary
hip OA.

In conclusion, our study demonstrated that HA injections
significantly reduce pain in both primary and secondary hip
osteoarthritis, although primary OA patients experienced greater
pain relief. From a clinical perspective, viscosupplementation
appears to be a valuable option for patients with primary OA,
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while its use in secondary OA should be more carefully
individualized. In particular, SOA patients may still benefit, but
should set
injections within a multimodal treatment plan, and monitor

clinicians realistic expectations, integrate HA
closely for adverse reactions. Future research should focus on
identifying the optimal therapeutic regimen for different OA
subgroups and evaluating the effectiveness of HA injections in

larger patient populations.
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