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The use of hip injection (HI) in the treatment of
osteoarthritis (OA) has gained wide popularity. The
relatively low cost, fast and simple method of pain
relief are amongst its many advantages. Over time,
the content of the injection has also evolved from
local anesthetic (LA) agents to corticosteroids (CSs),
hyaluronic acid (HA) and platelet-rich plasma (PRP).!
The scope of use of injections in the hip region has
grown from traditional aspiration to therapeutic
injections. The two main substances used in recent
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ABSTRACT

Hip injection (HI) for osteoarthritis (OA) are in vogue nowadays.
Corticosteroids (CSs) and hyaluronic acid (HA) gel are the two
most common agents injected into the hip. Off late, platelet-rich
plasma (PRP), mesenchymal stem cell (MSC), bone marrow
aspirate concentrate (BMAC), local anesthetic (LA) agents,
non-steroidal anti-inflammatory drugs (NSAIDs) and their
different combinations have also been injected in hips to provide
desired pain relief. However, there is a group of clinicians who
vary of these injections. A search of the literature was performed
on PubMed, Cochrane Library, and DOAJ using the keywords
“hip osteoarthritis injection”. Data were analyzed and compiled.
Intraarticular CSs are effective in providing the desired pain
relief in OA hip, but repeated injections should be avoided and the
interval between HI and hip arthroplasty must be kept for more than
three months. Methylprednisolone or triamcinolone are combined
with 1% lidocaine or 0.5% bupivacaine. Chondrotoxic effects of
LA is a concern. Although national guidelines do not favor the use
of HA for hip OA, numerous publications have favored its usage for
a moderate grade of OA. The PRP, MSC, and BMAC are treatment
options with great potential; however, currently, the evidence is
conflicting on their role in hip OA. There is always a risk of septic
arthritis, particularly when aseptic precautions are not followed,
and clinicians must vary of this complication.

Keywords: Bone marrow aspirate concentrate, corticosteroids, hip injection,
hip osteoarthritis, hyaluronic acid, mesenchymal stem cell, platelet-rich
plasma, steroid.

times for pain relief are CSs and HA gel. For decades,
low doses of CS were given to surgically unfit patients
and to those who are not keen on joint replacement
surgery.
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The recent surge in the use of high-molecular-
weight HA for knee OA has been expanded as a
treatment option for hip OA. The popularity of the
administration of HA has been mounting with very
little outcome data to support its use. Administration
of HA injections has shown some promise in a
selected subset of patients suffering from early OA
of the hip.b¥ Most papers report insufficient sample
size and had a varied follow-up period which results
in difficulty formulating and implementing national
guidelines and clinical recommendations. Current
literature advocates the safe use of CS injections for
early hip OA.®! Although there is no concrete evidence
supporting HA injections, this has not dissuaded
researchers from injecting PRP, mesenchymal stem
cells (MSCs), LA agents, NSAIDS and many different
combinations into the hip. The true extent of their
benefits is still being debated. In this review, we
outline recent trends, discuss the role of HIs, and
summarize complications of the technique.
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SEARCH STRATEGY AND SELECTION
CRITERIA

We conducted a review of literature on intraarticular
injections for OA of the hip. The PubMed, Cochrane
Libra and DOA]J were accessed, and articles written
in the English language with keywords “hip
osteoarthritis injection”, and those that published
relevant literature on humans were included in our
search. We focused on publications from the past
11 years (2010 to 2021). Meta-analyses, systematic
reviews, randomized and non-randomized clinical
trials on hip OA that were published in the English
language were included. All other types of articles
were excluded from this review. On typing the
keywords “hip osteoarthritis and hip injection”, a
total of 785 articles were identified in the search,
out of which only 232 articles were found to be
relevant and hence selected. Out of these 232, 141
articles were excluded due to the unsuitable nature
of the article, and lack of well-defined inclusion and

[ Identification of studies via databases j
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FIGURE 1. Flow chart.
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exclusion criteria. Ninety-one full-text articles were
assessed for eligibility and finally, directly related 29
articles were found below (Figure 1).

CONTEMPORARY TRENDS AND CLINICAL
RECOMMENDATIONS

Intraarticular HIs have been administered for
decades.”! As early as 1947, Crowel® reported
satisfactory results with intraarticular acid
phosphate injections for the treatment of hip OA.
He also recommended the anterior approach for
administration of the injection as the easiest, least
painful, and most accurate. In 1956, Leveaux and
Quin® published their results on “Local injection
of hydrocortisone and procaine in osteoarthritis of
the hip joint” and concluded that the combination
of these two substances was of valuable palliative
management for the painful osteoarthritic hip joint.
On the other hand, the American Academy of
Orthopaedic Surgeons (AAOS) guidelines on the
management of OA of the hip published in 2017
considered only intraarticular CSs and HA worthy
of any recommendation. AAOS supported the use
of intraarticular CSs to improve short-term function
and pain for patients with symptomatic OA of the
hip.t% However, they did not support the use of
intraarticular HA, citing equal efficacy to placebo
for function, stiffness, and pain in patients with
symptomatic OA of the hip.®! In a meta-analysis
conducted by Gazendam et al.,’ only minimal
clinically important differences were observed
from the baseline to six months after all HIs, and
the results were similar in the intervention and
placebo groups.

ROLE OF INTRAARTICULAR
CORTICOSTEROIDS FOR HIP OSTEOARTHRITIS

Synovitis is a major cause of pain in hip OA. Local
anti-inflammatory treatment such as intraarticular
CS is effective in ameliorating pain in OA of
the hip."! Downregulating genetic expression of
several proinflammatory proteins and limiting the
interaction between white blood cells involved in
immune response appears to be the mechanism
of action of the therapy.'? These injections are
frequently given in combination with an LA
agent. Methylprednisolone or triamcinolone is
combined with 1% lidocaine or 0.5% bupivacaine.
The dose administered depends on patient-
specific factors and surgeon experience. The
dose of methylprednisolone ranges from 40 to
120 mg, while the dose of triamcinolone ranges
from 20 to 80 mg.'>" These agents have been

selected by the virtue of them being less soluble in
water (particulate CSs).™ The more the solubility of
a particular steroid injection, the less the duration
of effect of the injection. Only preservative-free
anesthetics must be used as a solvent for these
steroids to prevent particulate precipitation. Mixing
steroids with an LA agent has distinct advantages
of reducing infiltration discomfort, increasing the
volume of the injection and better distribution of
the solution throughout the joint.m

McCabe et al.®! published their systematic review
on the efficacy of intraarticular steroids in hip OA in
2016. They recommended methodologically rigorous
trials to verify whether intraarticular CSs were
beneficial, and the duration of efficacy. They included
randomized-controlled trials (RCTs) assessing the
efficacy of hip intraarticular steroid injection on pain.
A total of five RCTs were included though all were
marred by a limited sample size. They determined
that these injections were well tolerated and were
effective in reducing some amount of pain for up to
four weeks.

In 2018, Lai et al.'”! published a retrospective
analysis of all intraarticular hip steroid injections
performed for hip OA between January 2010 and
December 2012. Around 20% showed no response,
less than 50% showed an immediate response
(<2 weeks of pain relief), and the remaining
showed a continued response (>2 weeks of pain
relief). Age, obesity, duration of symptoms and
radiological grading of hip OA were not found to
have a significant correlation with intraarticular CS
injection. Total hip replacement within two years
was required in almost 50% of the patients, which
ultimately led to the authors’ recommendation of
considering hip arthroplasty early in the disease.

Multiple authors have reported that the effect of
intraarticular steroid administration on pain and
function disappears rapidly, but Deshmukh et al.l®!
reported that steroids could provide long-term relief,
unlike others. Additionally, it was reported that
there was a relationship between the reduction of
pain and the severity of the disease, contrary to Lai
et al.”

Moreover, since the coronavirus pandemic
has drastically reduced the occurrence of elective
arthroplasty surgery, intraarticular steroids are an
effective intervention for patients awaiting joint
replacement surgery. However, these injections are
not without risks such as the risk of infection and
progression of cartilage damage. Therefore, we should
remember to use these injections judiciously.!™
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ROLE OF INTRAARTICULAR
VISCOSUPPLEMENTATION FOR HIP
OSTEOARTHRITIS

Hyaluronic acid has been said to improve the
rheological properties of synovial fluid with some
chondroprotective and anti-inflammatory effects.
Although the positive clinical effects of HA have
been demonstrated in the knee joint, guidelines and
the latest literature recommend otherwise for its use
in the hip.®? In 2017, Eymard et al.?"! on behalf of
the Osteoarthritis Group of the French Society of
Rheumatology and the French Research Group in
Interventional Rheumatology, published their results
from a multi-center, open-label, prospective, trial.
They elaborated on the subset of hip OA patients
that benefited the most by a single intraarticular
injection of a cross-linked HA combined with
mannitol on Day 90. Patients with moderate pain,
moderate disability, moderate joint space narrowing,
superomedial and axial femoral head migration, with
femoral-acetabular impingement or coxa profunda
displayed better results. This drug combination was
able to decrease pain by 50%, in half of their patients
at day 90.

Benefits in an almost similar subset of patients
have been reported by other authors, as well.
Pogliacomi et al.® in their original study published
in 2018 reported the efficacy of intraarticular HI of
a single dose of high-weight HA in patients under a
follow-up of 12 months. They concluded that patients
with a moderate grade of OA are the ones that
benefit the most from the said injection.

Extravasation of HA has been shown to cause
inflammation of periarticular tissues and must be
avoided, as it can sometimes mimic a septic reaction.
Acute local reactions have been associated with
multiple injections, leading to the conclusion that
a single injection is more beneficial."® In a meta-
analysis focused on adverse reactions after HA Hls;
Wu et al.?? could not find an increased adverse
reaction rate with HA compared to controls.

ROLE OF INTRAARTICULAR PLATELET-RICH
PLASMA FOR HIP OSTEOARTHRITIS

We did not find high-quality studies comparing
PRP with placebo up to April 15%, 2016.° In
2018, the Royal Australian College of General
Practitioners released their guideline for the
management of knee and hip OA, and due to a lack
of high-quality evidence, they were unable to make
any recommendation for PRP injections.)

Platelet-rich plasma is a biological treatment with
great perspective, but standardization of treatment
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is lacking, and this has led to conflicting evidence
on the effect of intraarticular PRP injections for the
management of hip OA. Dong et al.? published a
meta-analysis of high-powered RCTs conducted on
the effect of intraarticular PRP on OA, up to June 2019.
They included three RCTs on hip OA and concluded
that large scale double-blinded RCTs are required to
evaluate the effect of PRP injection in hip OA. An
RCT comparing the efficacy of ultrasound-guided
intraarticular injections of PRP versus HA for hip
OA, published by Battaglia et al.?”! recognized the
efficacy of PRP in terms of functional enhancement
and decrease in pain, but concluded that PRP was
not superior to HA up to 12-month follow-up.

Di Sante et al.®® published an RCT comparing
the efficacy of PRP vs HA injection in hip OA
and established that intraarticular PRP had a
pain-relieving effect on hip OA that lasted up to four
weeks. The PRP is being marketed as a promising
new product of regenerative medicine that is superior
to other current therapies. However, unfortunately, it
still lacks robust evidence to support its use in clinical
practice.?””?® Orthopedic surgeons should be aware of
the ongoing uncertainty about the evidence behind
PRP therapies and inform patients about this fact.”*!
Overall, there is insufficient evidence to support the
use of PRP for hip OA in the current literature.

ROLE OF INTRAARTICULAR MESENCHYMAL
STEM CELLS FOR HIP OSTEOARTHRITIS

A study from Iran by Emadedin et al.? published
their results on injections of autologous bone
marrow-derived MSCs for patients with OA of
the hip, knee, and ankle. A total of 17 patients
were evaluated clinically, as well as with magnetic
resonance imaging (MRI) scans for a period of up
to 30 months post-injection. They did not observe
any serious adverse effects (systemic effects, tumors,
pulmonary embolism, and death) and found the
injection to be safe. Additionally, the study group
had decreased pain, improved walking ability
and functional scores. Furthermore, an increase in
cartilage thickness and a decrease in subchondral
oedema was observed on MRI. A major drawback
of this study was the small sample size, particularly
while evaluating effects on hip OA.

Researchers from Chile published their well-
designed study of 10 patients who were more
than 60 years old and were suffering from hip OA
(up to moderate grade). These patients were given an
intraarticular injection of ex vivo expanded autologous
bone marrow-derived MSCs. Patients without pain
or mild pain were not included in the study. Pain,
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stiffness, functionality, and range of motion were
evaluated. Patients were followed up to a maximum of
40 weeks. Improvement in all the clinical parameters
was noted in all, but one patient. The radiographic
progression of OA was also arrested and these
occurred without any major side effects.*”

A systematic review published in 2018 included
28 studies for critical review. Although HIs were a
minuscule part of the whole study group; the general
trend was favorable to MSC injections without major
complications.® Considering the potential of stem
cell therapy, there is still a need for high-quality
research on this topic.

NOVEL INTRAARTICULAR INJECTIONS FOR
HIP OSTEOARTHRITIS

A combination of MSCs and constituents of PRP is
known as bone marrow aspirate concentrate (BMAC).
The BMAC is one of the few United States Food and
Drug Administration (FDA) approved methods for
providing stem cells.??

A study by Rodriguez-Fontan et al.’¥ included
25 joints (10 knees, 15 hips), that were injected with
intraarticular BMAC. Only patients with Kellgren-
Lawrence Grade I-II/ Ténnis Grade I-II were included
in the study. Maximum follow-up was up to 24
months. A total of 63.2% of patients were satisfied
with the procedure and this injection was found
to be safe. Darrow et alP¥ published their study
of repeated BMAC injections in the hip for OA.
All patients reported decreased pain and improved
function. They hypothesized that multiple injections
in a short period were responsible for this significant
improvement from baseline. The BMAC has great
potential, and large-scale, placebo-controlled RCTs
can pave the way for a futuristic regenerative method
of treatment for early to moderate hip OA.

Another treatment modality that is worth
mentioning due to its low cost is prolotherapy; a
technique that has seen more waxing and waning
than any other therapy in orthopedic medicine. It
has recently gained popularity for hip OA. However,
placebo-controlled trials are still lacking.

A treatment method that is gaining popularity
is the intraarticular injection of NSAIDs. They are
less potent anti-inflammatory agents (as compared
to CSs). Park et al.® published the results of their
retrospective comparative study where 50 patients
received intraarticular CS injection and 48 received
intraarticular ketorolac injection. Ketorolac HI was
found to be as effective as CS HI.

COMPLICATIONS OF INTRAARTICULAR HIP
INJECTIONS

Procedural complications such as pain and bleeding
at the injection site are easily manageable. The fear
of septic arthritis although real is exceedingly rare, if
proper aseptic precautions have been followed.B! In
studies on a substance other than steroids and LAs,
complications related to injection have been reported
with local adverse effects.?”?]

Patients planned for intraarticular steroid injection
must be warned of the side effects such as mild
headaches, slight exaggeration in pain (steroid flare),
lack of sleep and facial flushing (particularly common
in females).'® Diabetics often enquire regarding the
influence of these injections on their blood glucose
levels. Clinicians must put forward the available
evidence that a transient spike in blood glucose
levels lasting less than a week can occur in selected
individuals after CS injections.®” There is also
an increased risk of infection in diabetic patients
undergoing intraarticular steroid injections.

The list of complications of intraarticular steroids
would be incomplete without mentioning the
so-called “corticosteroid arthropathy”.* Having said
that, a study with human subjects did not display
radiological evidence of cartilage damage, despite
repeated injections of intraarticular CSs in their knees
for over two years.” Inversely, an annual MRI-based
study comparing intraarticular triamcinolone and
intraarticular saline every 12 weeks for two years
found that triamcinolone resulted in significantly
greater cartilage volume loss.[*)

Inthe practice of orthopedics, thereis one common
fear in the usage of intraarticular injections, which
is the risk of postoperative infection in the hip that
has been previously injected with a CS. Steroids are
well known to dampen the intraarticular immune
response. Extensive studies have been done on this
topic. Werner et al.*! proved beyond doubt that the
interval between HI and hip arthroplasty must be
maintained for more than three months to mitigate
the risk of prosthetic joint infection. These studies
would probably be quoted more frequently in the
coming years as more patients are being treated
with intraarticular HIs in recent times due to the
coronavirus pandemic putting a halt to elective
arthroplasty surgeries.

Another popular opinion is the chondrotoxic
effect of LA agents used either alone or along with
particulate CSs for intraarticular injection. Jayaram
et al."! recognized that there was variability in the
chondrotoxic effect of different LA agents and there
was no consensus on an ideal LA for intraarticular
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TABLE |

Comparisons of guidance techniques for intra-articular hip injections

Guidance Success rate (%) Radiation exposure Cost Time to success Experience
Anatomic landmarks 32-89 N/A Low-priced High Intermediate
Fluoroscopy 76 Low dose Low-priced High Intermediate
Ultrasonography 90-100 N/A Medium-priced Low Advanced
Computed tomography 100 High dose High-priced Moderate Advanced
Magnetic resonance imaging 100 N/A High-priced Moderate Advanced
N/A: Not applicable.

injection. They carried out a systematic review on
the effect of LA agents on knee cartilage. Literature
from 1990 to 2018 was utilized with 16 studies
included using chondrocyte viability, morphology,
and histology as the outcome measures. Data related
to commonly used LA agents such as lidocaine,
bupivacaine, ropivacaine, levobupivacaine, and
mepivacaine were extracted. Each drug had
different spectrums of chondrocyte damage
culminating in increased apoptosis, extracellular
matrix damage and mitochondrial dysfunction.
These effects were dose- and duration-dependent
and concomitant CS administration was found to
exacerbate these effects. The toxicity spectrum was
found to be maximum for bupivacaine and the
least for ropivacaine (in concentrations less than
0.75%). However, we should keep in mind that these
observations were largely based on in vitro studies.

IMAGING-GUIDED INTRAARTICULAR
INJECTION

The intraarticular injection procedure can be
technically challenging due to the deep placement
of the hip joint. Unsuccessful injection potentially
exposes the patient to complications from the
procedure (pain, infection, bleeding) and may
contribute to diagnosis and treatment delays.
Intraarticular HI with the help of anatomic
landmarks is frequently performed over the signs
defined for hip arthroscopy by Wettstein and
Dienst? for accessing the peripheral compartment
of the hip joint. However, the success rate of
HIs without imaging guidance is not satisfactory.
A meta-analysis about success rates of injection
techniques reported that operators using ultrasound
had an injection success of 100%, while operators
using anatomical landmark-guided injections were
72% accurate.[*?!

The most used imaging method for intraarticular
injections of the hip is the fluoroscopic technique.

Radiopaque contrast material can be used for
confirming that the needle is in the joint. However,
access to the fluoroscopy device can sometimes
be not possible. Due to the difficulty, ultrasound
guidance, which can be easily applied in office
conditions, is recommended for HIs by several
authors.*#! In an animal experiment evaluating
the success rate, the accuracy was 90% for the
ultrasound-guided procedure and 75% for the
fluoroscopy-guided intraarticular injection. There
was a statistically significant difference between
the two groups.*! Computed tomography (CT)
can theoretically provide joint injection with high
success, but it is not preferred due to the high
radiation exposure of the patient and operator. There
is a rare need to CT guidance for magnetic resonance
arthrography, when qualified personnel are not
available, with reduced radiation dose can be used
for contrast agent injection (Table 1).17]

In conclusion, intraarticular CSs have established
themselves as a pain-alleviating agent for hip OA;
however, they must not be administered frequently,
as a gap of three to six months must be maintained
after the injection and before hip arthroplasty
surgery. Additionally, the choice of LA that is
combined with CS must be evidence-based and the
clinician must be aware of the chondrotoxic effects
of LA agents. The HA has not been able to replicate
the results obtained in knee OA. At best, it has
shown a promising effect in moderate grade hip
OA. Biological agents including PRP/ MSC/ BMAC
have great potential, but unrestricted usage cannot
be recommended, as high-quality evidence is still
lacking in modern literature.l"!
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