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ABSTRACT

Introduction: Knee osteoarthritis (OA) is a
progressive degenerative condition and is a
significant contributor toward physical disabil-
ity in the aging population. The current

treatment modalities for this condition focus on
joint preservation with alleviation of symp-
toms. Intra-articular hyaluronic acid (IAHA)
injections have emerged as the promising
mainstay of nonsurgical treatment of OA,
especially in patients with mild-to-moderate OA
and in certain subgroups of severe OA with
comorbidities or with poor response to first-line
therapy. The absence of standard guidelines or
recommendations for the use of IAHA in India
has led to vast variations in the usage of IAHA
among practitioners. Hence, this consensus-
based document aims to address the issue and
establish simplified and easily implemented
recommendations on the use of IAHA.
Methods: A group of 78 expert orthopedic sur-
geons discussed in detail the evidence on
appropriate criteria for diagnosis, patient selec-
tion, and follow-up evaluation for knee OA at
two national meetings. In subsequently held
regional meetings, key discussion points and
clinical experience-based answers were trans-
lated into a questionnaire to develop the final
expert consensus-based statements for the use
of IAHA in patients with knee OA.
Results: Various consensus statements were
obtained on the basis of scientific evidence
obtained from PubMed, Cochrane-indexed
database, and guidelines related to viscosup-
plementation and knee OA as well as the
experts’ clinical experience. This document was
drafted, reviewed, validated, and modified by
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the expert panel until a final agreement was
reached.
Conclusion: In this pioneering attempt, the
document lays down structured, expert con-
sensus-based statements to guide and align
practitioners on the appropriate use of IAHA in
the Indian setting.
Funding: Dr. Reddy’s Laboratories Ltd.

Keywords: Cartilage lesions; Comorbidities;
Intra-articular hyaluronic acid; Kellgren and
Lawrence grades; Oxford Knee Score;
Recommendations

INTRODUCTION

Osteoarthritis (OA) is a degenerative joint dis-
order and is a leading cause of disability in the
adult population [1]. Globally, OA is the eighth
leading cause of physical impairment, with the
knee being the most commonly affected joint
[2]. In India, OA is the second most common
rheumatological disease, with a prevalence rate
ranging from 22% to 39% [3]. According to
reports from the Planning Commission on Dis-
ease Burden (2011), OA accounted for half of all
chronic conditions in the aged population
(C 65 years) [4]. Despite the mounting burden
of this crippling condition, there is no estab-
lished disease-modifying treatment available to
date [5]. Furthermore, most of the pharmaco-
logical therapies for the management of OA are
palliative in nature and have an unflattering
risk–benefit ratio [5, 6]. Moreover, pharmaco-
logical rotation along with trial and error and
the critical need for additional OA treatment
have resulted in much dissatisfaction among
the majority of patients [7]. Although the total
knee replacement (TKR) surgical approach can
effectively treat the pain, nonoperative treat-
ment approaches aid in delaying the need for
surgical interventions among patients who are
not ideal candidates for surgery. In recent years,
a nonsurgical measure, i.e., viscosupplementa-
tion, or intra-articular hyaluronic acid (IAHA)
treatment, has gained popularity as a promising
treatment modality in the management of knee
OA. However, there is a dearth of robust evi-
dence supporting the effectiveness, safety, and

ideal candidate for intra-articular injections
among the Indian population. Considering all
the above points, there is a pressing need to
evolve a consensus for IAHA use in the country.

The present document is a first-of-its-kind
attempt to present consensus-based expert
statements that can guide practitioners on IAHA
use. These expert consensus-based statements
are intended to be used along with the practi-
tioner’s judgment in order to optimize and
individualize the treatment for the patient. This
document further sets forth key points in
evolving India-specific guidelines for consistent
IAHA use by the medical fraternity for achieving
effective management of knee OA.

METHODS

A group of 78 expert orthopedic surgeons par-
ticipated, analyzed evidence, and discussed the
unmet needs and role of IAHA in the manage-
ment of knee OA, in Indian settings at two
national and six regional advisory board meet-
ings, respectively. At the national meeting, the
experts reviewed the available evidence on
IAHA obtained through a literature search of
MEDLINE (via PubMed), Cochrane-indexed
databases, and guidelines on viscosupplemen-
tation. The experts provided their individual
insights based on their clinical practice experi-
ence in the management of knee OA using
IAHA and charted out key opinions as a part of
initial inputs. Topics discussed by the experts to
arrive at a consensus on the standardization of
IAHA use in knee OA patients included evalua-
tion, patient profile, indications, contraindica-
tions, and follow-up of patients treated with
IAHA. These formed the basis of discussion at
the second national advisory board meeting.
Modified Delphi methodology was applied to
achieve consensus on the initial inputs from the
experts. Following the initial inputs, six regio-
nal meetings were convened across India. Key
panel member experts from the national advi-
sory board meeting presided over the discussion
at their regional centers. During the regional
meetings, the participating experts were pro-
vided with a questionnaire and their opinions
were collated on demographics, pain and
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functional assessment, key imaging features,
patient profile for IAHA, alternate treatment
options for knee OA, follow-up evaluation of
knee OA, and challenges in the management of
knee OA with IAHA.

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

RESULTS

The discussion points obtained from the
experts, based on the scientific evidence dis-
cussion and their clinical practice judgment,
were considered as expert consensus-based
statements. A summary of clinical statements
obtained on various topics have been discussed
below.

Why Is the Diagnosis of Knee OA Crucial?

The diagnostic evaluation of suspected knee OA
is crucial to determine an appropriate treatment
strategy. The various elements of diagnostic
evaluation include patient history, physical
examination, and imaging studies [8]. Several
subjective measures, including patient-reported
questionnaires, are also used to assess the
symptoms and evaluate the functions of the
knee [9]. The primary focus of the clinical
examination of the knee is to elicit any abnor-
malities related to the following [10]:

• Status of the articular cartilage
• Affection of the patellofemoral joint
• Status of synovial tissue

Plain radiographs form an important diag-
nostic imaging modality in the evaluation of
knee OA [8]. Important weight-bearing views
include weight-bearing anteroposterior (AP)
and lateral views and Rosenberg view [11]. The
Kellgren and Lawrence system of staging of
knee OA is used to grade the severity of the
disease and is based on radiographic findings
[12, 13]. Magnetic resonance imaging (MRI) is
used for the demonstration of cartilage status,
which cannot be detected on plain radiographs
[1]. Distinguishing noninflammatory arthritis

(knee OA) from inflammatory arthritis
(rheumatoid arthritis, RA) is important in
arriving at a proper diagnosis, since the treat-
ment plan for either differs significantly.
Important distinguishing features include:

• Pain tends to worsen as the day progresses in
noninflammatory arthritis, whereas pain is
severe during the morning hours in inflam-
matory arthritis [8].

• Stiffness does not last for more than half an
hour in noninflammatory arthritis, whereas
stiffness lasts for more than half an hour in
inflammatory arthritis [14].

• Contrary to inflammatory arthritis, symp-
toms such as pain, stiffness, reduced range of
movements, swelling, and crepitus are not
associated with systemic features in nonin-
flammatory arthritis [15].

Clinical recommendations obtained from
the 78 experts for the diagnosis of knee OA are
summarized in Table 1. The experts acknowl-
edged that distinguishing knee OA (nonin-
flammatory form of arthritis) from rheumatoid
arthritis (inflammatory form of arthritis) is
crucial to implement appropriate treatment.
They further suggested that the American Col-
lege of Rheumatology criteria can be used clin-
ically in the diagnosis of knee OA.

What are the Minimally Invasive
Interventional Options Available
for the Symptomatic Management
of Osteoarthritic Chronic Knee Pain?

1. Intra-articular Injections

(a) Corticosteroids: Intra-articular corti-
costeroid injections have been tradi-
tionally used in treatment of knee OA
patients who fail to respond to conser-
vative treatments. These injections are
preferred in patients who have persis-
tent pain and have failed to alter
modifiable risk factors, including
weight and activity level. Methylpred-
nisolone acetate, triamcinolone ace-
tonide, and triamcinolone
hexacetonide are commonly used
intra-articular corticosteroid
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Table 1 Overview of expert consensus-based statements on diagnosis and various imaging techniques for knee osteoarthritis
(OA)

Clinical statements

Pain level and functional

disability

Clinical assessment of pain in the outpatient department and pain assessment questionnaires

should be considered

Patients should be assessed for the presence of any pain at rest or during sleep and should be

questioned about the need for analgesics and walking aids for carrying out routine activities

Oxford Knee Score can be considered as the easiest to use and is a patient-acceptable, pain-

scoring questionnaire

Visual analog scale (VAS) and Western Ontario and McMaster Universities Osteoarthritis

Index (WOMAC) scores are other pain scores for patients with knee OA

Assessment of activities of daily living is an important tool in the assessment of pain evaluation

in patients with knee OA

The most commonly used questions used to assess limitations include the ability to perform

daily routine activities; the need for analgesics to relieve pain; and any limitations or pain

during walking, climbing, and squatting on the floor or getting up from the sitting position

In a suspected case of knee OA, the clinical examination should be detailed

Clinical examination Diagnose the condition with reasonable accuracy, especially when the role of arthroscopy in

the management of knee OA itself is debatable

Apart from the routine knee examination, assessment for the presence of patellofemoral

crepitus to identify patellofemoral arthritis should be considered during the clinical

examination

In the examination of grade 3 OA associated with meniscal and chondral injuries, the

McMurray test may not be helpful, as it may show false-positive results

Radiographic imaging Adequate radiographs of the knee joint should be the preferred imaging tool for the diagnosis

of knee OA

The weight-bearing anteroposterior (AP) view and lateral view of the knee joint should be

taken in all patients during evaluation

Radiographs of the knee joint should always be taken in the standing position

Standing AP scanogram of both lower limbs in a patient with knee OA is important to assess

extra-articular deformity in the setting of previous trauma and tibia vara, which is common

in India

The important radiological features for the diagnosis of knee OA include reduction in joint

space, osteophyte formation, malalignment, and Kellgren and Lawrence (KL) grading criteria
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injections. Evidence suggests that long-
term injections of glucocorticoids lead
to greater structural damage and loss of
cartilage volume. Also, risk of post-
injection flare-up occurring a few
hours after the injection and lasting
for 2–3 days is noted with intra-articu-
lar corticosteroid injections [16].

(b) Viscosupplementation: Intra-articular
hyaluronic acid injections are indi-
cated in patients with symptomatic
OA who have not responded to first-
line therapy and conservative manage-
ment. Hyaluronic acid (HA) enhances
the viscoelastic properties of the syn-
ovial fluid, increases the production of
endogenous HA, and supports the
chondrocyte matrix from degradation
[16].

(c) Platelet-rich plasma (PRP): Platelet-rich
plasma is an autologous blood product
comprising concentrated platelets
above the baseline blood value found
in healthy individuals. Platelets

contain a host of growth factors that
promote regeneration of bone and
degenerated cartilage in the knee. Clin-
ical studies have shown that PRP
improves function and quality of life
and decreases OA pain [16].

2. Radiofrequency Therapy (RF)
Radiofrequency therapy is an emerging
therapeutic option for patients who are
not fit for surgery and for patients with
persistent, chronic pain following knee
surgery. Cooled RF is a novel therapeutic
approach used in the management of
chronic osteoarthritic knee pain. In this
technique, a coolant is allowed to continu-
ously circulate internally at the electrode
probe tip, thereby enabling greater energy
delivery and creation of larger lesions for
denervation. In a survey, cooled RF demon-
strated greater than 80% pain relief com-
pared to diagnostic nerve blocks in 33
patients with knee OA [16]. However, the
long-term outcomes are not yet available
for this treatment modality. Although

Table 1 continued

Clinical statements

Magnetic resonance

imaging

Magnetic resonance imaging (MRI) should not be used as a primary imaging tool in patients in

whom OA is suspected

MRI should not be advised in all cases indicated for intra-articular hyaluronic acid (IAHA).

This imaging tool should be advised only when there is a dilemma in the diagnosis of knee

OA, e.g., when an association between ligamentous laxity, AP instability, medial

patellofemoral ligament involvement, significant meniscal tears, and isolated cartilage lesions

is suspected

In any young patient presenting with knee pain because of sport or nonsport injury and not

relieved of pain even after 3 weeks of conservative treatment, cartilage injury should be

suspected and MRI performed

T2 mapping is not performed routinely in clinical practice; it is considered only when cartilage

lesions are suspected

T2 mapping of MRI helps in the assessment of cartilage lesions and meniscal damage

MRI is indicated when pain and other symptoms outweigh the radiological findings
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significant analgesia is achieved with RF
ablation therapy, clinicians have limited its
usage to patients refractory to conservative
treatment because of its invasive nature.
Many studies have also implicated diagnos-
tic genicular nerve block to ensure correct
nerve identification.

3. Extracorporeal Shockwave Therapy (ESWT)
This is a novel approach used in the treat-
ment of knee OA. Evidence suggests that in
early- to mid-stage knee OA patients with
MRI findings of bone marrow edema (BME),
ESWT effectively reduced pain within
3 months and demonstrated radiographic
evidence of decreased BME within 3 months
[16].

What are the Indications
for Viscosupplementation?

Intra-articular injections of HA are considered
in the following patients:

• Patients with symptomatic Kellgren and
Lawrence (KL) grade 2 and 3 knee OA
(Table 2) [12, 17]

• Patients with contraindications or intoler-
ance to nonsteroidal anti-inflammatory
drugs (NSAIDs) [18]

• Patients with KL grade 4 knee OA not willing
to undergo or not determined to postpone
surgery (Table 2) [12, 19]

• Chondrocalcinosis [18]
• Sports persons with any cartilage injury [20]

Clinical evidence supports the use of IAHA in
patients intolerant to nonsteroidal anti-

inflammatory drugs (NSAIDs) and patients
unwilling to undergo or wishing to defer sur-
gery. In a meta-analysis that included five trials
and 712 patients with symptomatic knee OA,
more gastrointestinal tract adverse events were
noted in patients treated with NSAIDs com-
pared to those treated with IAHA [21]. In a ret-
rospective analysis, Altman et al. reported that
the median time to TKR was delayed by more
than 1 year in patients receiving one dose of HA
injection, whereas it was 0.3 years in patients
not receiving HA injections. In patients who
received five or more HA injections, TKR was
delayed by 3.6 years [19]. In a retrospective
longitudinal study involving 14,782 knee OA
patients, effectiveness of HA injections in
delaying TKR surgery was assessed. In the study,
bivariate analysis conducted on 1162 patients
with total knee arthroplasty showed that the
mean time from diagnosis to TKR was signifi-
cantly higher in the HA group than in the non-
HA group (864 vs. 573 days, respectively;
p\0.0001) [22].

In a critical literature review analysis by
Maheu et al., IAHA was found to provide a
moderate symptomatic benefit to knee OA
patients without safety concerns. The analysis
further highlighted that the benefit-to-risk ratio
offered by viscosupplementation is good among
the pharmacologic options for knee OA. It can
lead to overall gain in quality-adjusted life years
and a significant delay in time to TKR in a
patient [23].

Furthermore, in a real-life setting, good evi-
dence on the efficacy of IAHA when compared
with IA corticosteroids is available. A repeated
course of IAHA in a real-world setting has

Table 2 Kellgren and Lawrence classification scale for knee osteoarthritis severity [12]

Grade Description

0 No radiographic features of osteoarthritis

1 Formation of osteophytes on the tibial spines

2 Presence of periarticular ossicles

3 Narrowing of joint cartilage associated with sclerosis of subchondral bone

4 Small pseudocystic areas with sclerotic walls situated in the subchondral bone
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demonstrated an improvement in pain or joint
function lasting up to 40 months along with
reduction in the concomitant analgesic usage to
half. The clinical benefit of IAHA on knee OA
translates in the form of allowing lubrication
and shock absorption in the joint and the re-
establishment of joint homeostasis through
induction of endogenous HA production [24].

Clinical recommendations obtained from
the experts for indication for viscosupplemen-
tation are summarized in Table 3.

What are the Indications
for Viscosupplementation in Knee OA Post
Arthroscopic Surgery?

Arthroscopic surgery is the preferred treatment
option in patients with knee OA who fail to
respond to conservative treatment approaches
and in whom a symptomatic meniscal lesion is
suspected. The primary goal of arthroscopic
surgery is to stabilize the torn meniscus and/or
chondral lesion and remove the products of
cartilage wear and inflammatory cells from the
joint space to counter the onset of painful
inflammatory phases. Arthroscopic surgery is

predominantly indicated to tackle meniscal
tears, isolated cartilage lesions, impinging
osteophytes, and loose bodies [25].

The following are important considerations
for IAHA instillation following arthroscopic
surgery:

• Patients with persistent knee pain following
arthroscopy [26]

• Patients with mild knee OA who have
undergone arthroscopic partial meniscec-
tomy and debridement [27]

In a prospective study, the short- and long-
term effects of post arthroscopic IAHA were
evaluated in 80 patients with persistent knee
pain. Of the 80 patients, 40 underwent arthro-
scopic knee joint lavage and debridement
(group A), whereas the rest of the patients
underwent the same procedure with additional
IAHA injections (group A ? HA). The study
revealed that more than one-third (39.5%) of
patients continued to complain of pain while
walking after 1 year. However, in group 2
(A ? HA), a steady increase in the proportion of
pain-free patients was noted; only 13.9% of the

Table 3 Overview of expert consensus-based statements on indications for viscosupplementation

Clinical statements

Viscosupplementation Those with symptomatic Kellgren and Lawrence (KL) grades 1 and 2 knee osteoarthritis (OA)

could be considered ideal patients for intra-articular hyaluronic acid (IAHA)

In patients with KL grade 3 knee OA who are unwilling to undergo surgery, IAHA is an alternative

option

In elderly patients who have bilateral knee OA and are willing to undergo surgery, IAHA could be

considered as a treatment option for the knee that is affected

IAHA injections can be considered an extended indication in patients with KL grades 3 and 4, and

counseling plays a key role in influencing the compliance of these patients

Young patients with KL grade 2 and 3 knee OA who have failed to respond to a conservative line of

treatment can be treated using IAHA

Patients who are unwilling to undergo or wish to defer surgery can be considered for IAHA.

However, these patients should be made aware that IAHA is just an alternative treatment option

Patients presenting with sports injuries associated with minimal chondral lesions and those with

chondropenia can undergo treatment with IAHA
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patients complained of pain while walking at
the end of 1 year (Fig. 1) [25].

Clinical recommendations obtained from
the experts for indication for viscosupplemen-
tation in patients with arthroscopic surgery are
summarized in Table 4.

What are the Contraindications
for Viscosupplementation?

The following are the absolute contraindica-
tions for IAHA:

• Knee joint infections [28]
• Skin disease or infections in the area around

the injection site [28]
• Inflammatory arthritis [18]
• Acute exacerbation of OA [18]
• Edema of the bone [18]

The following are the relative contraindica-
tions for IAHA:

• Patients with[30 kg/m2 body mass index
[29]

• Patients with severe extremity malalignment
[29]

Any intra-articular injection is associated
with several local and systemic adverse effects.
Injection-related pain, post-injection flare, fat
atrophy, skin pigment changes, and joint

infection are the common local adverse effects;
systemic effects that may develop following
intra-articular injections include disruption in
blood glucose level control and blood pressure
control, sepsis, inhibition of the hypothala-
mo–pituitary–adrenal axis, and death [30].

In line with the evidence and experts’ rec-
ommendations, the contraindications of visco-
supplementation are summarized in Table 5.

What are the Follow-Up Evaluations
for Patients Treated With IAHA?

In the follow-up evaluation of patients with
knee OA, several pain-scoring systems, includ-
ing visual analog scale (VAS), Western Ontario
and McMaster Universities Osteoarthritis Index
(WOMAC), and Oxford Knee Score, are used.
Compared with other scoring systems, the ease
of use makes the Oxford Knee Score a useful tool
for clinical use, both during evaluation and
follow-up [9].

Experts acknowledged the importance of
evaluating the patient post IAHA treatment and
clinical recommendations arising from the dis-
cussion are summarized in Table 6.

Fig. 1 Pain on walking 100 m in patients treated with arthroscopy (group A) and those treated with arthroscopy and HA
(group A ? HA) [25]. Grey bars represent pain-free patients, and blue bars represent patients with pain
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Table 4 Overview of expert consensus-based statements on indications for viscosupplementation in knee OA patients after
arthroscopic surgery

Clinical statements

Viscosupplementation

indication

Intra-articular hyaluronic acid (IAHA) is indicated in knee OA patients following arthroscopic

surgery for meniscal tears and isolated cartilage lesions

The administration of IAHA after arthroscopy helps reduce pain, improves mobility, and

increases activities of daily living. It is also chondroprotective in nature

The beneficial effects of arthroscopic surgery are prolonged with the use of IAHA in cases with

cartilage lesions detected during arthroscopy

Experts further added that the ideal time for the administration of IAHA following arthroscopy

is 4–6 weeks, as joint irritation and arthroscopy-related synovitis reduce and as joint function

improves by 4 weeks of the arthroscopic procedure

Table 5 Overview of expert consensus-based statements on contraindications of viscosupplementation

Clinical statements

Viscosupplementation

contraindications

Knee joint infections, inflammatory arthritis, skin disease, or infections in the area around

the injection site are absolute contraindications for intra-articular hyaluronic acid

(IAHA)

In suspected cases of acute exacerbation of osteoarthritis, evaluation of C-reactive protein

(CRP) is essential and IAHA should not be given if CRP is high

Bone marrow edema, unless associated with cartilage damage, should be considered an

absolute contraindication for IAHA

Any surgical contraindication, such as uncontrolled diabetes mellitus, should be considered

as a contraindication for IAHA. One of the systemic adverse effects noted following

intra-articular injections is disruption in blood glucose levels. Therefore, we can consider

that IAHA should be contraindicated in patients with poor glycemic levels

Table 6 Overview of expert consensus-based statements on follow-up evaluations after viscosupplementation treatment

Clinical statements

Viscosupplementation follow-

up evaluation

The Oxford Knee Score is the most beneficial tool used in the follow-up evaluation of

patients with knee osteoarthritis treated with intra-articular hyaluronic acid

Other measures used in clinical practice for follow-up evaluation include visual analog

scale, reduction in the use of analgesics, clinical radiograph of knee joint, assessment of

range of movements, patient feedback, and assessment for improvement in the activity

level, such as walking and climbing stairs
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What are the Key Challenges
in the Management of Knee OA With
IAHA?

From the clinicians’ perspective, certain uncer-
tainties and controversies, such as inconsis-
tency between standard clinical guidelines and
published literature, exist regarding the efficacy
of IAHA in the management of knee OA [31].
Experts acknowledged that there is a dearth of
evidence and there are no structured guidelines
for this potentially beneficial knee OA modality
and the key challenges identified by the experts
are listed in Table 7.

What are the Various Choices
of Viscosupplements?

Viscosupplements are chemically cross-linked
HA molecules with a high molecular weight and
long shelf-life. These cross-linked hyaluronans
have increased elastoviscous properties com-
pared with HAs. Exogenous HAs are adminis-
tered in viscosupplementation therapy.
Evidence suggests that HA preparations with
higher molecular weight are associated with
significant clinical outcomes when compared to
those with lower molecular weight (Fig. 2) [32].
In an observational cohort study including
30,417 incident HA users, effectiveness of low
molecular weight HA (LMWHA), moderate

molecular weight HA (MMWHA), and high
molecular weight HA (HMWHA), in prevention
or delay of knee surgery in knee OA patients,
was compared. The study reported no signifi-
cant difference in likelihood of surgical inter-
ventions among users of LMWHA, MMWHA,
and HMWHA [33].

Reports from a randomized trial indicate that
cross-linked HA was not inferior to biologically
fermented HA and was associated with an
improved WOMAC pain score (Fig. 3) [34]. In a
randomized, double-blind trial, patients treated
with chemically cross-linked hyaluronan had

Fig. 2 Intermediate MW HA (GO-ON�) demonstrating
the trend for a better pattern of response throughout the
study compared to low MWHA [32]

Table 7 Overview of expert consensus-based statements on key challenges of the viscosupplementation treatment

Clinical statements

Challenges with use of intra-articular hyaluronic

acid

Counseling the patients regarding the number of injections and

prognosis

Timing of injection

Number of injections required

Selection of the right patient profile

Compliance and cost of injections

Follow-up evaluation

Longevity of the patient

Paucity of strong clinical evidence
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improved pain scores compared to patients
treated with avian-derived hyaluronan [35].

Hyaluronic acid preparations with prolonged
residence time allow a reduced number of
injections to achieve long-term efficacy in knee
OA [19].

In line with the evidence, experts agreed that
molecular weight is one of the key product
characteristics to be considered while choosing
an IAHA. The experts further acknowledged
that in clinical practice, more than product
characteristics, the efficacy, clinical evidence,
and statutory body approval should be given
importance. Table 8 summarizes the statements
on the choice of viscosupplementation agent.

What is the Injection Technique used
for Viscosupplementation?

It is important that IAHA be administered by an
authorized physician or medical professionals
in facilities well suited for intra-articular injec-
tions [36]. Experts recommended that the knee-

extended and knee-flexed injection techniques
can be used. Specific expert clinical recom-
mendations pertinent to injection technique
are presented in Table 9.

What is the Safety and Efficacy of Long-
Term Use of HA Injections Through
Repeated Courses of Treatment in Patients
With Knee OA?

A systemic review of 17 articles (seven ran-
domized controlled trials and 10 cohort studies)
assessed the efficacy and safety of repeated
treatment courses with IAHA, in terms of single
reinjection cycle to four repeat injection cycles.
Eleven studies assessed the effects of one rein-
jection of HA on reduction of pain in knee OA
patients, five studies evaluated at least two
repeated courses of IAHA, and one study eval-
uated the effects of either one or two repeated
courses. All studies demonstrated pain reduc-
tion from baseline in the IAHA treatment group
throughout the initial treatment cycle, and
either sustained or further reduced pain
throughout the repeated courses of treatment.
The study with the longest follow-up repeated
IAHA injection every 6 months for 25 months.
Pain decreased after the first course and con-
tinued to decrease until the end of the study,
with an approximate 55% reduction in pain
compared to baseline [37].

DISCUSSION

There is a wide gap in the effective management
of knee OA, specifically in patients who are
unresponsive to conservative treatment and are
unwilling to undergo or are unsuitable for sur-
gical procedures. In such patients, minimally
invasive adjuvant therapies, including intra-ar-
ticular injections, radiofrequency therapy, and

Fig. 3 Improved WOMAC score with cross-linked HA
compared to biologically fermented HA [34]

Table 8 Overview of expert consensus-based statements on choice of viscosupplementation agents

Clinical statements

Viscosupplements Increased molecular activity and prolonged residence time increase the efficacy of the product and

account for fewer injections

Stabilization of hyaluronic acid prevents oxidation and facilitates longer residence time
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extracorporeal shockwave therapy, have
emerged as promising options. Unraveling the
hidden strength of these novel approaches is
crucial to improve the quality of life of patients
with symptomatic knee OA.

Extensive critical literature reviews of 17
meta-analyses of randomized controlled trials
have reported that IAHA provides moderate
symptomatic benefit to knee OA patients with-
out any major safety concerns. A systematic
clinical evidence review of 11 clinical studies
reported that a single injection of non-animal
stabilized hyaluronic acid (NASHA) demon-
strated sustained and effective relief of knee OA
symptoms and was associated with a low rate of
adverse events [38].

There is a gradual demographic shift in knee
OA to the younger population because of repe-
ated trauma to the cartilage. Younger individ-
uals engaging in sports activities involving
repeated chronic stress were considered to be at
an increased risk of degeneration of the knee
joint and consequent development of knee OA.
Additionally, experts acknowledged the rise in
patellofemoral arthritis among younger indi-
viduals with desk jobs and sitting for prolonged
periods.

Experts suggested that distinguishing cases
indicated for arthroscopy from those indicated

for IAHA therapy was important in view of the
further treatment course. Differences in opinion
were evident in relation to the concomitant use
of steroids and IAHA in patients with knee OA.
In patients with knee OA with significant knee
effusion, knee aspiration injection of steroid
followed by IAHA was more effective. In
patients with OA with disease progression, the
natural concentration and distribution of HA,
an integral component of synovial fluid,
diminish, thereby resulting in the degradation
of viscoelastic properties. In a prospective study,
which included 80 patients with persistent knee
pain, instillation of IAHA following arthroscopy
for chondral lesions and meniscal tears resulted
in significant reduction in knee pain. The
experts opined that IAHA injections can be
considered a beneficial nonsurgical treatment,
as these restore the HA concentration through
stimulated endogenous HA production.

Clinical evidence suggests that HA prepara-
tions that are derived from rooster comb tissue
have a short residence time in the joint; there-
fore, multiple injections are required to achieve
efficacy. However, NASHA, which is synthesized
by streptococci, has a prolonged residence time
in the joint. This could be attributed to the
stabilization process, which creates a viscous gel
with increased density, retaining its

Table 9 Overview of expert consensus-based statements on injection technique for viscosupplementation

Clinical statements

Injection

technique

Knowledge of the advantages and disadvantages of both techniques ensures a better clinical outcome

The selection of technique depends on the surgeon’s preference and comfort level

The procedure should be performed in a sterile environment, preferably in an operating theater

Following administration of intra-articular hyaluronic acid (IAHA), the knee joint should be taken

through a range of motions to facilitate even distribution of hyaluronic acid inside the joint and to

block the path of the injection

Following injection of IAHA, the patient should be advised to avoid sports activities for 24 h

In patients with severe patellofemoral joint issues and in later stages of the disease, IAHA should not be

injected in the knee-extended position

In patients with flexion deformity, the para-tendinous approach is more beneficial

Injection into the fat pad should be avoided, as it worsens the pain
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biocompatibility. As NASHA closely resembles
the body’s own HA, it provides a long-lasting
effect. Furthermore, guidelines too have rec-
ommended the use of IAHA in knee OA. The
2013 American Academy of Orthopaedic Sur-
geons guidelines for knee OA, which strongly
recommended against the use of IAHA in
patients with knee OA, changed their stance in
2014, suggesting that IAHA could be used as a
supplementary tool in knee OA, based on the
surgeon’s clinical discretion [39].

CONCLUSION

Intra-articular hyaluronic acid injections con-
stitute one of the minimally invasive thera-
peutic options available in the management of
knee OA.

As a result of the lack of standard clinical
practice recommendations on IAHA in India,
patient profile for IAHA and appropriate time
for IAHA are still areas of ambiguity among
practitioners. The clear consensus-based expert
statements on various aspects related to the use
of IAHA in patients of knee OA will not only
empower practicing clinician’s decision-making
for the right patient for IAHA but also help in
the consistent use of IAHA in the country. To
date, there has not been a published consensus
statement for usage of HA to treat chronic
bilateral knee pain secondary to OA in
India to the best of our knowledge. Thus, the
authors representing senior orthopedic sur-
geons have attempted to do so. During the
consensus meeting, use of IAHA in treatment of
other joints was not discussed, as the consensus
was specific to knee OA pathology.

In our pioneering attempt, we firmly believe
that this document shall further lay the foun-
dation for developing specific guidelines on the
management of knee OA using IAHA, across
various settings in India.
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