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Original Article

Osteoarthritis (OA) is the most common joint disorder 
affecting millions of people, significantly affecting the 
quality of life of the affected patients and responsible for an 
alarming increase in health expenditure.1-4 Treatment of OA 

is based on a combination of nonpharmacological and phar-
macological modalities reviewed in detail in a plethora of 
published articles.5-8 Viscosupplementation by intraarticu-
lar (IA) injections of hyaluronic acid (HA) or its derivatives 
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Abstract
Objectives. the 3 aims of the work were to identify population subgroups that can benefit the most from viscosupplementation 
(VS), to provide recommendations on injection techniques, and to discuss VS appropriateness in clinical situations that are 
commonplace in daily practice. Methods. the task force members voted on their degree of agreement on 27 statements, 
36 recommendations, and 22 clinical scenarios using a 9-point scale. the strength of agreement/appropriateness/
recommendation (SOa/SOr) was classified as strong if the median agreement score was ≥8. the level of consensus (lOC) 
was also obtained. Results. among the assumed predictors for VS failure, obesity, radiographic severity, large synovial fluid 
effusion, severe patellofemoral involvement, major malalignment, and gross joint instability received a large majority of 
agreements. the lateral mid-patellar approach was recommended for knee injection. imaging guidance was unanimously 
recommended for hip and ankle. agreement was achieved to strictly respect the dosing regimen proven by controlled 
trials. there was agreement for treating with VS patients with mild to moderate knee and hip Oa, with normal weight or 
moderate overweight, insufficiently improved by first-line therapies, or who do not wish get oral treatment or who have 
contraindications to pain killers. the group considered the patient’s wishes as a key element in therapeutic decision making. 
Conclusion. Based on literature data and clinical experience, the eUrOViSCO group proposed a set of recommendations 
for optimizing the results of VS, aimed to help practitioners, especially in some cases in which the patients’ specificities 
make the therapeutic decision difficult.
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is recommended in the management of symptomatic knee 
OA, for appropriate patients, by many scholarly societies of 
rheumatology and orthopedics,5,8,9 sport medicine,10 and 
geriatrics,11 and is generally considered as an efficient and 
reliable therapy as evidenced by recent systematic reviews 
and meta-analyses.12-18 Beyond its clinical efficacy in 
appropriate patients, it has also been suggested that repeat 
IA injections of HA may sometimes delay the time to arthro-
plasty.19,20 A task force of clinical experts has recently 
developed and published an Appropriate Use Criteria 
(AUC) of viscosupplementation in knee OA, aimed to aid 
practitioners in the decision making of viscosupplementa-
tion and to help insurance agencies to determine cases 
where reimbursement could be considered.21 However, the 
authors highlighted the fact that despite the level of evi-
dence in particular situations, each practitioner has to indi-
vidualize his/her clinical care, by taking into account 
patient’s specificities and wishes. For example, among 
patients with knee, hip, or other joint OA, many of those 
who are candidates for joint replacement prefer not to have 
surgery and prefer treatments that avoid surgery for as long 
as possible. Consequently, although viscosupplementation 
is indicated mainly in subjects with mild to moderate OA, it 
could also be proposed to patients with more advanced dis-
ease who cannot (i.e., comorbidities, contraindications, dif-
ficulties of gaining access to care, financial reasons, etc.) or 
who do not want (i.e., fear of surgery, personal or profes-
sional reasons, etc.) to undergo joint replacement. Because 
of its very good safety profile, viscosupplementation can be 
used in elderly and frail patients11 because of a favorable 
benefit/risk ratio, even if the efficacy to be expected is only 
small or marginal. However, this particular situation, com-
monly encountered in daily clinical practice, is never men-
tioned in the different published sets of recommendations.

The goal of the present work was (1) to identify the pop-
ulation subgroups that can benefit the most from viscosup-
plementation, (2) to provide recommendations on 
techniques of injection that will optimize the chance of suc-
cess of HA injections, and (3) to discuss the appropriateness 
of using HA in several clinical situations that are common-
place in daily practice but have not been yet the subject of 
specific recommendations.

Methods

Working group

The 11 members of the EUROpean VIScosupplementation 
Consensus group (EUROVISCO)22,23 come from 7 European 
countries (Belgium, France, Germany, Italy, Spain, Turkey, 
and the United Kingdom). They constitute a multidisciplinary 
panel of health care providers in the field of musculoskeletal 
disorders. Seven were rheumatologists, 2 orthopedic sur-
geons, 1 rehabilitation physician, and 1 physical therapist. All 

had expertise in clinical research methodology in the field of 
OA and viscosupplementation. The working group, which 
was constituted in 2014, gathered in Lyon from September 7 
to 8, 2017, as it previously did in 2014, 2015, and 2016. One 
member acted as a chairman: He guided the discussion and 
acted as a moderator in case of opinion discrepancies among 
the working group members. The chairman and 2 co-chairs 
drafted the document before all other members participated 
to the elaboration of the final manuscript.

issues

Four members of the task force (JM, YH, XC, AM) were 
tasked to collate an exhaustive literature analysis on 4 issues, 
leading to 4 presentations to the expert panel: (1) imaging 
factors predicting failure or response to viscosupplementa-
tion in osteoarthritis of the knee and other joints; (2) Clinical 
factors predicting failure or response to viscosupplementa-
tion in osteoarthritis of the knee and other joints; (3) imaging 
guidance and injection techniques for optimizing the results 
of viscosupplementation in osteoarthritis of the knee and 
other joints; and (4) do soluble biomarkers allow to predict 
the response to viscosupplementation in osteoarthritis of the 
knee and other joints? Each presenter conducted an extensive 
literature review, from the analysis of several database 
(Medline, Cochrane Database of Systematic Reviews, 
Google Scholar) and selected the more relevant publications 
in the field of research that they were responsible for. One 
month before the meeting, the presenters had to send the 
results of their research as well as 10 to 20 suggestions of 
questions to the chair who prepared the questions. During the 
meeting, after presentations to the expert panel and discus-
sions, the members of the taskforce had to vote on their 
degree of agreement on 31 issues prepared by the chair, using 
an 9-point Likert-type scale (1-9), scores 1 to 3 meaning “I 
don’t agree,” scores 4 to 6 “I agree under conditions only,” 
and scores 7 to 9 meaning “I agree.” Furthermore, 38 recom-
mendations were also put to the vote of the participants, using 
the same format, scores 1 to 3 meaning “I do not recom-
mend,” scores 4 to 6 “I recommend under conditions only,” 
and scores 7 to 9 “I recommend.” Finally, the task force had 
to vote on the appropriateness of using viscosupplementation 
in 24 scenarios corresponding to 24 clinical situations fre-
quently encountered in clinical practice. As previously 
described, scores 1 to 3 meant “not appropriate,” scores 4 to 
6 meant “uncertain,” and scores 7 to 9 meant “appropriate.” 
The scores were pooled to generate a median agreement 
score for each issue/recommendation/appropriateness. The 
strength of recommendation (SOR) and agreement/appropri-
ateness (SOA) was classified according to the value of the 
median score for each issue. It was classified as strong if the 
median score was ≥8 and as moderate if the median score 
was ≥7 and <8. The level of consensus (LOC) was obtained 
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according to the number of the panel experts who gave a 
score of ≥7: It was classified as unanimous if 11 experts out 
of 11 agreed with the issue. It was ranked as high when 10 or 
9 agreed, and moderate when 8 or 7 agreed. LOC was ranked 
as low if only 6 members were in agreement with the issue. 
There was lack of consensus if only 5 experts or less agreed 
with the proposal. After each vote, discussion and occasional 
heated debates led to some changes in the wording of the 
question and consequently to a second round of voting.

The working sessions were divided in 5 rubrics: (1) 
Prerequisite; (2) Clinical, imaging, and technical factors 
that may influence the viscosupplementation effectiveness; 
(3) Recommendations for optimizing the rate of success 
and the safety of viscosupplementation; (4) Appropriateness 
of the viscosupplementation use in several clinical scenar-
ios; and (5) Interest and limits of using biomarkers to man-
age clinical trials on viscosupplementation.

Manuscript

Three members drafted the manuscript after taking into 
account all suggestions and comments of the working 
group. The final version of the manuscript was amended 
accordingly and approved by all the experts in the task 
force. The present recommendations and AUC are intended 
to help practitioners in the decision making with viscosup-
plementation in patients with knee and other joint OA.

Results

1. Prerequisites
1.1.  A good indication, based on both an accurate 

analysis of signs, symptoms, and clinical his-
tory and a careful clinical examination may 
improve the chances of success of viscosupple-
mentation.
Agree, SOR Strong
Median 9, range 7-9, LOC Unanimous

1.2.  A good indication based on a precise analysis 
of the radiological features may improve the 
chances of success of viscosupplementation.
Agree, SOR Strong
Median 9, range 7-9, LOC Unanimous

1.3.  A good technique of injection and/or the use of 
an imaging guidance may enhance the chances 
of success of viscosupplementation.
Agree, SOR Strong
Median 9, range 7-9, LOC Unanimous

2. Demographic, clinical, imaging, and technical 
factors that may influence the effectiveness of 
viscosupplementation

  2.1.  Increased age may influence the response of 
viscosupplementation in the knee.
Uncertain

Median 3.5, range 1-7, LOC No consensus
 2.2.  Female sex may influence the response of vis-

cosupplementation in the knee.
Disagree
Median 3, range 1-6, LOC No consensus

 2.3.  Overweight (30 < BMI > 25) may influence the 
response of viscosupplementation in the knee.
Uncertain
Median 5, range 1-8, LOC No consensus

 2.4.  Obesity (BMI >30) may influence the response 
of viscosupplementation in the knee.
Agree, SOA Strong
Median 8, range 1-9, LOC High

 2.5.  Radiological severity (Kellgren-Lawrence 
score IV vs. I-III) may influence the response 
of viscosupplementation in the knee.
Agree, SOA Moderate
Median 7.5, range 7-9, LOC Unanimous

 2.6.  Joint space narrowing severity (OARSI score 
3 vs. 0-2) may influence the response of vis-
cosupplementation in the knee.
Agree, SOA Strong
Median 8, range 6-9, LOC High

 2.7.  Large synovial fluid effusion may influence 
the response of viscosupplementation in the 
knee.
Agree, SOA Moderate
Median 7.5, range 4-9, LOC High

 2.8.  Little synovial fluid effusion may influence 
the response of viscosupplementation in the 
knee.
Disagree
Median 3, range 1-5, LOC High

 2.9.  Major mal-alignment (i.e., >15°) may influ-
ence the response of viscosupplementation in 
the knee.
Agree, SOA Moderate
Median 7, range 4-8, LOC No consensus

2.10.  Patellofemoral involvement may influence the 
response of viscosupplementation in patients 
with tibiofemoral OA.
Agree, SOA Moderate
Median 7, range 5-8, LOC Moderate

2.11.  Failure of a previous viscosupplementation 
(same physician, same joint) may influence the 
response of viscosupplementation in the knee.
Agree, SOA Moderate
Median 7, range 5-8, LOC Moderate

2.12.  Gross joint instability may influence the 
response of viscosupplementation in the knee.
Agree, SOA Moderate
Median 7, range 3-9, LOC Moderate

2.13.  Characteristics of pain (i.e., pain due to menis-
cus extrusion, bony pain due to bone marrow 
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lesion, effusion-synovitis, neuropathic pain, 
etc.) may influence the response of viscosup-
plementation in the knee.
Agree, SOA Strong
Median 8, range 3-9, LOC High

2.14.  Increased age may influence the response of 
viscosupplementation in the hip.
Uncertain
Median 3.5, range 1-9, LOC No consensus

2.15.  Female sex may influence the response of vis-
cosupplementation in the hip.
Disagree
Median 3, range 1-6, LOC Low

2.16.  Overweight (30 < BMI > 25) may influence 
the response of viscosupplementation in the 
hip.
Disagree
Median 3, range 3-7, LOC Low

2.17.  Obesity may influence the response of visco-
supplementation in the hip.
Agree, SOA Moderate
Median 7, range 3-9, LOC Low

2.18.  Radiological severity (Kellgren-Lawrence 
score IV vs. I-III) may influence the response 
of viscosupplementation in the hip.
Agree, SOA Strong
Median 8, range 7-9, LOC Unanimous

2.19.  Joint space narrowing severity (OARSI grade 
3 vs. 0-2) may influence the response of vis-
cosupplementation in the hip.
Agree, SOA Strong
Median 8, range 6-9, LOC High

2.20.  Patterns of femoral head migration may influ-
ence the response of viscosupplementation in 
the hip.
Agree, SOA Moderate
Median 7, range 4-9, LOC Low

2.21.  The presence of femoral head/acetabulum 
bone marrow lesion on MRI may influence the 
response of viscosupplementation in the hip.
Agree, SOA Moderate
Median 7, range 3-9, LOC Moderate

2.22.  Failure of a previous viscosupplementation 
(same physician, same joint) may influence the 
response of viscosupplementation in the hip.
Agree, SOA Moderate
Median 7, range 3-9, LOC Moderate

2.23.  Characteristics of pain (bony pain due to bone 
marrow lesion, effusion-synovitis, etc.) may 
influence the response of viscosupplementa-
tion in the hip.
Agree, SOA Strong
Median 8, range 3-9, LOC High

2.24.  Anatomical OA phenotype may influence the 

response of viscosupplementation in the hip.
Agree, SOA Moderate
Median 7.5, range 3-9, LOC Moderate

2.25.  The presence of a synovial fluid effusion may 
influence the response of viscosupplementa-
tion in the hip.
Uncertain
Median 6, range 3-9, LOC Low

2.26.  Using imaging guidance rather than anatomi-
cal landmarks for performing injection may 
improve the accuracy of the intra-articular 
needle positioning.
Agree, SOA Strong
Median 8, range 4-9, LOC High

2.27.  Using imaging guidance rather than anatomi-
cal landmarks for achieving injection may 
improve the clinical outcomes of viscosup-
plementation.
Uncertain
Median 6.5, range 5-9, LOC No consensus

3. Recommendations for optimizing the rate of success 
and the safety of viscosupplementation
 3.1.  We recommend withdrawing any synovial 

fluid by careful aspiration before injecting 
HA in any joint.
Agree, SOR Strong
Median 9, range 5-9, LOC High

 3.2.  We recommend respecting the dosing regi-
men—number of injections and interval 
between injections—that have been proved 
by controlled randomized trials regardless the 
joint to be treated.
Agree, SOR Strong
Median 8, range 7-9, LOC Unanimous

 3.3.  We recommend, after knee viscosupplemen-
tation, complying with a rest period of few 
hours involving activities of daily living.
Uncertain
Median 5, range 3-9, LOC Moderate

 3.4.  We recommend, after knee viscosupplemen-
tation, complying with a rest period of one 
day involving activities of daily living.
Agree, SOR Moderate
Median 7, range 4-9, LOC Low

 3.5.  We recommend, after knee viscosupple-
mentation, complying with a rest period 
of few days involving activities of daily  
living.
Uncertain
Median 4, range 1-5, LOC Moderate

 3.6.  We recommend, after hip viscosupplemen-
tation, complying with a rest period of few 
hours involving activities of daily living.
Uncertain
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Median 5, range 2-9, LOC Low
 3.7.  We recommend, after hip viscosupplementa-

tion, complying with a rest period of one day 
involving activities of daily living.
Agree, SOR Moderate
Median 7, range 4-9, LOC Moderate

 3.8.  We recommend, after hip viscosupplementa-
tion, complying with a rest period of few days 
involving activities of daily living.
Uncertain
Median 5, range 1-6, LOC Moderate

 3.9.  We recommend, after knee viscosupplemen-
tation, to advise the resumption of sport activ-
ities the very next day.
Uncertain
Median 5, range 1-9, LOC Low

3.10.  We recommend, after knee viscosupplemen-
tation, to advise the resumption of sport activ-
ities after 2 to 3 days.
Agree, SOR Moderate
Median 7, range 5-9, LOC Moderate

3.11.  We recommend, after knee viscosupplemen-
tation, to advise the resumption of sport activ-
ities after 1 week or more.
Uncertain
Median 5, range 1-9, LOC No consensus

3.12.  We recommend, after hip viscosupplementa-
tion, to advise the resumption of sport activi-
ties the very next day.
Uncertain
Median 5, range 1-9, LOC Low

3.13.  We recommend, after hip viscosupplementa-
tion, to advise the resumption of sport activi-
ties after 2 to 3 days.
Uncertain
Median 6, range 1-9, LOC No consensus

3.14.  We recommend, after hip viscosupplementa-
tion, to advise the resumption of sport activi-
ties after 1 week or more.
Uncertain
Median 5, range 1-9, LOC No consensus

3.15.  We recommend administering viscosupple-
mentation in the knee through an anterolateral 
route.
Uncertain
Median 5, range 1-8, LOC No consensus

3.16.  We recommend administering viscosupplemen-
tation in the knee through an anteromedial route.
Uncertain
Median 5, range 1-8, LOC No consensus

3.17.  We recommend administering viscosupple-
mentation in the knee through a lateral patel-
lofemoral route.
Agree, SOR Strong

Median 9, range 7-9, LOC Unanimous
3.18.  We recommend administering viscosupple-

mentation in the knee through a medial patel-
lofemoral route.
Agree, SOR Moderate
Median 7, range 1-8, LOC Low

3.19.  We recommend performing viscosupplemen-
tation under fluoroscopy or ultrasound guid-
ance in the knee.
Disagree
Median 3, range 1-6, LOC Low

3.20.  We recommend performing viscosupplemen-
tation under fluoroscopy or ultrasound guid-
ance in the hip.
Agree, SOR Strong
Median 9, range 7-9, LOC Unanimous

3.21.  We recommend performing viscosupplemen-
tation under fluoroscopy or ultrasound guid-
ance in the ankle.
Agree, SOR Strong
Median 8, range 7-9, LOC Unanimous

3.22.  We recommend performing viscosupplemen-
tation under fluoroscopy or ultrasound guid-
ance in the shoulder.
Agree, SOR Strong
Median 8, range 3-9, LOC Moderate

3.23.  We recommend performing viscosupplemen-
tation under fluoroscopy or ultrasound guid-
ance in the trapeziometacarpal joint.
Agree, SOR Strong
Median 8, range 6-9, LOC High

3.24.  We recommend performing viscosupplemen-
tation under fluoroscopy or ultrasound guid-
ance in the first metatarsophalangeal joint.
Agree, SOR Moderate
Median 7, range 5-9, LOC Moderate

3.25.  We recommend performing viscosupplemen-
tation under fluoroscopy or ultrasound guid-
ance in the temporomandibular joint.
Agree, SOR Strong
Median 8, range 4-9, LOC Moderate

3.26.  According to the Euratom recommendations 
about avoidance of radiations, we recommend 
to prefer ultrasound than fluoroscopy guid-
ance as often as possible.
Agree, SOR Strong
Median 9, range 4-9, LOC High

3.27.  When imaging guidance is needed we rec-
ommend use ultrasound guidance rather than 
fluoroscopy in all patients and all joints.
Uncertain
Median 5.5, range 1-9, LOC No consensus

3.28.  When imaging guidance is needed we rec-
ommend use ultrasound guidance rather than 
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fluoroscopy in young patients.
Agree, SOR Moderate
Median 7, range 1-9, LOC Moderate

3.29.  When imaging guidance is needed we rec-
ommend use ultrasound guidance rather than 
fluoroscopy in all patients with iodine allergy.
Agree, SOR Strong
Median 9, range 6-9, LOC High

4. Interest and limits of using soluble biomarkers for  
the management of clinical trials on 
viscosupplementation
 4.1.  We recommend to collect and store biologi-

cal fluids to assess the predictive/prognostic 
value of biomarker(s) to identify responders 
to viscosupplementation.
Agree, SOR Strong
Median 8, range 6-9, LOC High

 4.2.  We recommend considering baseline level 
and/or short term change and/or time inte-
grated curve of biomarker(s) to determine 
their predictive value.
Agree, SOR Strong
Median 8, range 6-9, LOC High

 4.3.  We recommend testing different biomarker 
combination to identify the best predictive 
model.
Agree, SOR Strong
Median 8, range 6-9, LOC High

 4.4.  We recommend qualifying a predictive/
prognostic value of biomarker on multiple 
independent studies investigating the same 
viscosupplement and the same protocol of 
injection.
Agree, SOR Strong
Median 8, range 5-9, LOC High

5. Appropriateness for using viscosupplementation in 
different clinical scenarios
 5.1.  Scenario 1: Patients with symptomatic, mild 

to moderate knee OA (JSN grade 0-2, KL 
I-III), with normal weight or moderate over-
weight (BMI < 30), not sufficiently improved 
by non-pharmacological interventions and 
analgesics/NSAIDs (nonsteroidal anti-
inflammatory drugs).
Appropriate, SOA Strong
Median 9, range 8-9, LOC Unanimous

 5.2. Patients with symptomatic and advanced 
stage knee OA (JSN grade 3, KL IV), with nor-
mal weight or moderate overweight (BMI< 30), 
not sufficiently improved by nonpharmacologi-
cal interventions and analgesics/NSAIDs.

Uncertain
Median 6, range 3-7, LOC No consensus

 5.3.  Patients with symptomatic, mild to moder-

ate knee OA (JSN grade 0-2, KL I-III), with 
severe overweight (BMI > 30), not suffi-
ciently improved by nonpharmacological 
interventions and analgesics/NSAIDs.
Appropriate, SOA Moderate
Median 7, range 5-8, LOC Moderate

 5.4.  Patients with symptomatic and advanced 
stage knee OA (JSN grade 3, KL IV), with 
severe overweight (BMI > 30), not suffi-
ciently improved by nonpharmacological 
interventions and analgesics/NSAIDs.
Uncertain
Median 4, range 2-8, LOC No consensus

 5.5.  Patients with symptomatic, mild to moder-
ate knee OA (JSN grade 0-2, KL I-III), suf-
ficiently improved by analgesics/NSAIDs at 
high risk of OA progression.
Uncertain,
Median 6, range 3-8, LOC No consensus

 5.6.  Patients with symptomatic and advanced 
stage knee OA (JSN grade 3, KL IV), suffi-
ciently improved by analgesics/NSAIDs, at 
high risk of OA progression.
Not appropriate
Median 3, range 2-5, LOC Low

 5.7.  Patients with symptomatic, mild to moder-
ate knee OA (JSN grade 0-2, KL I-III), with 
normal weight or moderate overweight (BMI 
< 30), sufficiently improved by analgesics/
NSAIDs but who do not want to take per oral 
therapy.
Appropriate, SOA Moderate
Median 7.5, range 5-9, LOC High

 5.8.  Patients with symptomatic and advanced 
stage knee OA (JSN grade 3, KL IV), with 
normal weight or moderate overweight (BMI 
< 30), sufficiently improved by analgesics/
NSAIDs but who do not want to take per oral 
therapy.
Appropriate, SOA Moderate
Median 7, range 5-8, LOC Moderate

 5.9.  Patients with symptomatic and mild to mod-
erate OA (JSN grade 0-2, KL I-III), with 
severe overweight (BMI > 30), sufficiently 
improved by analgesics/NSAIDs but who do 
not want to take per oral therapy.
Uncertain
Median 6, range 3-7, LOC Low

5.10.  Patients with symptomatic and advanced 
stage knee OA (JSN grade 3, KL IV), with 
severe overweight (BMI > 30), sufficiently 
improved by analgesics/NSAIDs but who do 
not want to take per oral therapy.
Not appropriate
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Median 3, range 2-7, LOC Low
5.11.  Patients with symptomatic, mild to moderate 

knee OA (JSN grade 0-2, KL I-III), with normal 
weight or moderate overweight (BMI < 30), 
with contraindication to analgesics/NSAIDs.
Appropriate, SOA strong
Median 9, range 7-9, LOC Unanimous

5.12.  Patients with symptomatic and advanced 
stage knee OA (JSN grade 3, KL IV), with 
normal weight or moderate overweight (BMI 
< 30), with contraindication to analgesics/
NSAIDs.
Appropriate, SOA Moderate
Median 7.5, range 5-9, LOC High

5.13.  Patients with symptomatic and mild to moder-
ate OA (JSN grade 0-2, KL I-III), with severe 
overweight (BMI > 30), with contraindication 
to analgesics/NSAIDs. 
Appropriate, SOA Moderate
Median 7, range 6-9, LOC High

5.14.  Patients with symptomatic and advanced stage 
knee OA (JSN grade 3, KL IV), with severe 
overweight (BMI>30), with contraindication 
to analgesics/NSAIDs. 
Uncertain
Median 5.5, range 3-9, LOC No consensus

5.15.  Patients with very symptomatic and advanced 
stage knee OA (JSN grade 3, KL IV), with 
normal weight or moderate overweight 
(BMI<30) who do not want to undergo TKR 
(total knee replacement).
Appropriate, SOA Moderate
Median 7, range 6-8, LOC Moderate

5.16.  Patients with very symptomatic and advanced 
stage knee OA (JSN grade 3, KL IV), with 
severe overweight (BMI > 30) who do not 
want to undergo TKR.
Uncertain
Median 5, range 3-8, LOC Moderate

5.17.  Patients with very symptomatic and advanced 
stage knee OA (JSN grade 3, KL IV), with 
normal weight or moderate overweight (BMI 
< 30), with contraindication to TKR.
Appropriate, SOA Moderate
Median 7.5, range 6-9, LOC High

5.18.  Patients with very symptomatic and advanced 
stage knee OA (JSN grade 3, KL IV), with 
severe overweight (BMI > 30), with contrain-
dication to TKR.
Uncertain
Median 6.5, range 4-8, LOC Low

5.19.  Patients with symptomatic, mild to moderate 
hip OA (JSN grade 0-2, KL I-III), not suf-
ficiently improved by non-pharmacological 
interventions and analgesics/NSAIDs.

Appropriate, SOA Strong
Median 8.5, range 5-9, LOC High

5.20.  Patients with symptomatic and advanced 
stage hip OA (JSN grade 3, KL IV), not suf-
ficiently improved by non-pharmacological 
interventions and analgesics/NSAIDs.
Uncertain
Median 4, range 1-8, LOC No consensus

5.21.  Patients with symptomatic, mild to moderate 
hip OA (JSN grade 0-2, KL I-III), sufficiently 
improved by analgesics/NSAIDs but who do 
not want to take per oral therapy.
Appropriate, SOA Moderate
Median 7, range 4-8, LOC Moderate

5.22.  Patients with symptomatic and advanced 
stage hip OA (JSN grade 3, KL IV), suffi-
ciently improved by analgesics/NSAIDs but 
who do not want to take per oral therapy.
Uncertain
Median 4, range 2-7, LOC No consensus

5.23.  Patients with very symptomatic and advanced 
stage hip OA (JSN grade 3, KL IV), who do 
not want to undergo THR (total hip replace-
ment).
Uncertain
Median 5, range 3-7, LOC Moderate

5.24.  Patients with very symptomatic and advanced 
stage hip OA (JSN grade 3, KL IV), with con-
traindication to THR.
Uncertain
Median 6, range 5-7, LOC Low

Table 1 summarizes the issues that obtained unanimous 
agreement (11/11 experts agreed with them). Tables 2 to 4 
summarize the issues that have obtained strong agreement 
(median score 8 or 9/9).

Discussion

The recommendations and AUCs discussed in the present 
work are based on both evidence-based medicine data and 
on the daily practice clinical experience of the members of 
the working group. Treatment decision making is a complex 
process taking into account scientific evidences, patient 
wishes, provider experience and patient specificity (age, 
objectives, comorbidities, concomitant therapies, fears and 
preferences). All the answers cannot be found in the litera-
ture and the caregivers have to be respectful of the patients’ 
wishes and requirements, while also being aware of the evi-
dence-based recommendations given by savant societies. 
The aim of the task force was to propose simple rules for the 
use of viscosupplementation and to suggest therapeutic 
choices in complex clinical scenarios that are frequently 
encountered in daily practice, for which no clear recommen-
dations have been yet published.
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First of all, by giving a unanimous agreement on the 3 
prerequisite issues, the working group emphasized the major 
role of the physician in the decision making and performing 
viscosupplementation and confirmed its previous recom-
mendations22,23 emphasizing 3 key points. A careful analysis 
of symptoms (aimed to understand the mechanisms of pain 
and the level of pain/disability), of the disease history (i.e., 
disease duration, previous treatments for OA, previous vis-
cosupplementation, etc.), and of the patient specificities (i.e., 

body mass index [BMI], wishes, treatment preferences, 
comorbidities and related therapies, life habits, etc.) is the 
first step of the therapeutic decision. Second, a careful anal-
ysis of the standard radiographs is essential for determining 
the chances of success, since it has been suggested that the 
rate of response to viscosupplementation may be signifi-
cantly lower in the advanced stages of the disease in both 
knee and hip OA.24-26 Finally, in order to be effective, HA 
must be injected intraarticularly. There is an absolute need to 

Table 1. issues on Viscosupplementation that Obtained a Unanimous level of Consensus.

issues level of Consensus (11/11= Unanimous)

Statements •• a good indication, based on both an accurate analysis of signs, symptoms and clinical history 
and a careful clinical examination may improve the chances of success of VS.

•• a good indication based on a precise analysis of the radiological features may improve the 
chances of success of VS.

•• a good technique of injection and/or the use of an imaging guidance may enhance the 
chances of success of VS.

•• radiological severity (Kl score iV vs. i-iii) may influence the response of VS in the knee.
•• radiological severity (Kl score iV vs. i-iii) may influence the response of VS in the hip.

recommendations •• We recommend administering VS in the knee through a lateral patellofemoral route.
•• We recommend performing VS under fluoroscopy or ultrasound guidance in the hip.
•• We recommend performing VS under fluoroscopy or ultrasound guidance in the ankle.

appropriateness for using VS 
in daily practice situations

•• Patients with symptomatic, mild to moderate knee Oa (JSN grade 0-2, Kl i-iii), with normal 
weight or moderate overweight (BMi < 30), not sufficiently improved by nonpharmacological 
interventions and analgesics/NSaiDs.

•• Patients with symptomatic, mild to moderate knee Oa (JSN grade 0-2, Kl i-iii), with normal 
weight or moderate overweight (BMi < 30), with contraindication to analgesics/NSaiDs.

VS = viscosupplementation; JSN = joint space narrowing; Kl = Kellgren-lawrence score; Oa = osteoarthritis; BMi = body mass index; NSaiDs = 
nonsteroidal anti-inflammatory drugs.

Table 2. issues on the Use of Viscosupplementation that Obtained a Strong agreement.

issues on Viscosupplementation Use Median (1-9)/Strength of agreement

a good indication, based on both an accurate analysis of signs, symptoms, and clinical 
history and a careful clinical examination may improve the chances of success of VS.

9/Strong

a good indication, based on both an accurate analysis of signs, symptoms, and clinical 
history and a careful clinical examination may improve the chances of success of VS.

9/Strong

a good indication based on a precise analysis of the radiological features may improve 
the chances of success of VS.

9/Strong

a good technique of injection and/or the use of an imaging guidance may enhance the 
chances of success of VS.

9/Strong

Obesity (BMi > 30) may influence the response of VS in the knee. 8/Strong
Joint space narrowing severity (OarSi score 3 vs. 0-2) may influence the response of 

VS in the knee.
8/Strong

Joint space narrowing severity (OarSi grade 3 vs. 0-2) may influence the response of 
viscosupplementation in the hip.

8/Strong

Characteristics of pain may influence the response of viscosupplementation in the 
knee.

8/Strong

Characteristics of pain may influence the response of viscosupplementation in the hip. 8/Strong
Owing to its safety profile, VS should not be used only in patients who have failed to 

respond adequately to analgesics and NSaiDs.
8/Strong

Using imaging guidance rather than anatomical landmarks for performing injection may 
improve the accuracy of the intraarticular needle positioning.

8/Strong

VS = viscosupplementation; BMi = body mass index; OarSi = Osteoarthritis research Society international.
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ensure the accuracy of the needle positioning using a good 
injection technique and/or the use of an imaging guidance. 
Here again it has been evidenced that the accuracy of the 
needle positioning, consequently of the IA injection, may 
influence the clinical outcomes of viscosupplementation.27,28 
This is easily understandable because HA does not have a 
systemic but a local effect and cannot diffuse into the intraar-
ticular space if injected extraarticularly.

The first part of the work was dedicated to the clinical 
and anatomical factors that may influence the treatment 
efficacy in knee OA. Among the assumed predictors for 
failure, obesity and radiographic severity gathered a large 

majority of the agreements. The task force relied on the 
findings of the post hoc analysis of a randomized con-
trolled trial (RCT), which demonstrated a diminishing rate 
of success in obese patients compared to nonobese sub-
jects.25 The authors showed that the percentage of respond-
ers was only 47% in obese patients, while it was 78% and 
75% in normal or overweight but nonobese patients. The 
negative impact of obesity on the outcome of viscosupple-
mentation was confirmed in another prospective trial, 
which illustrated that the chance to fulfill the Patient 
Acceptable Symptom State (PASS) criterion was signifi-
cantly lower in obese patients.29 Several other studies 

Table 3. recommendations on the Use of Viscosupplementation that Obtained a Strong agreement.

recommendation for Viscosupplementation Use Median (1-9)/Strength of recommendation

We recommend withdrawing any synovial fluid by careful aspiration before injecting 
Ha in any joint.

9/Strong

We recommend respecting the dosing regimen—number of Ha injections and 
interval between injections—that have been proved by controlled randomized trials 
regardless the joint to be treated.

8/Strong

We recommend administering VS in the knee through a lateral patellofemoral route. 9/Strong
We recommend performing VS under fluoroscopy or ultrasound guidance in the hip. 9/Strong
We recommend performing VS under fluoroscopy or ultrasound guidance in the ankle. 8/Strong
We recommend performing VS under fluoroscopy or ultrasound guidance in the 

shoulder.
8/Strong

We recommend performing VS under fluoroscopy or ultrasound guidance in the 
trapeziometacarpal joint.

8/Strong

We recommend performing VS under fluoroscopy or ultrasound guidance in the 
temporomandibular joint.

8/Strong

When imaging guidance is needed we recommend use ultrasound guidance rather than 
fluoroscopy in patients with iodine allergy.

9/Strong

We recommend to collect and store biological fluids to assess the predictive/
prognostic value of biomarker(s) to identify responders to VS.

8/Strong

We recommend considering baseline level and/or short term change and/or time 
integrated curve of biomarker(s) to determine their predictive value.

8/Strong

We recommend testing different biomarker combination to identify the best predictive 
model.

8/Strong

We recommend qualifying a predictive/prognostic value of biomarker on multiple 
independent studies investigating the same VS and the same protocol of injection.

8/Strong

VS= viscosupplementation; Ha= hyaluronic acid.

Table 4. appropriateness for Using Viscosupplementation in Different Clinical Scenarios that Obtained a Strong agreement.

appropriateness for Using Viscosupplementation Median (1-9)/Strength of appropriateness

Patients with symptomatic, mild to moderate knee Oa (JSN grade 0-2, Kl i-iii), with 
normal weight or moderate overweight (BMi < 30), not sufficiently improved by 
nonpharmacological interventions and analgesics/NSaiDs.

9/Strong

Patients with symptomatic, mild to moderate knee Oa (JSN grade 0-2, Kl i-iii), 
with normal weight or moderate overweight (BMi < 30), with contraindication to 
analgesics/NSaiDs.

9/Strong

Patients with symptomatic, mild to moderate hip Oa (JSN grade 0-2, Kl i-iii), not 
sufficiently improved by nonpharmacological interventions and analgesics/NSaiDs.

8.5/Strong

Oa = osteoarthritis; JSN = joint space narrowing; Kl = Kellgren lawrence score; BMi = body mass index; NSaiDs = nonsteroidal anti-inflammatory 
drugs.
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pointed out the importance of the radiological grade24,25,30 
that has led most experts to consider severe joint space 
narrowing as a factor of poor prognosis, despite having 
experienced patients with very advanced OA who have 
greatly benefited from viscosupplementation in daily 
practice. The mechanism of pain was of major importance 
for 10 out of the 11 members. Indeed, OA-related pain has 
complex pathophysiology, including neuropathic periph-
eral and central abnormalities, together with local inflam-
mation involving all joint structures.31 The task force felt 
it was very important to understand well the mechanism 
of pain (i.e., synovitis, meniscus pain, pain due to sub-
chondral bone involvement, neuropathic pain, etc.) before 
the decision making for viscosupplementation is done. 
Unfortunately, to date, evidence is still lacking in the pub-
lished literature on this front. A large, not a little or mod-
erate, synovial fluid effusion and a severe and/or isolated 
patellofemoral involvement were also identified as pos-
sible predictive factors of poorer outcome based on their 
clinical experience and the results of a retrospective 
cohort analysis.32 Additionally, major malalignment, 
gross joint instability, and failure of a previous viscosup-
plementation collected a majority of votes as possible pre-
dictive factors of failure. The action to be taken in case of 
failure of a previous viscosupplementation was discussed 
in detail in a previous set of recommendations.22 In hip 
OA, the conclusions were very similar, despite a level of 
evidence being even weaker, except for the radiological 
severity that has been inversely correlated to the clinical 
outcome.25,33 The working group has relied on the recent 
paper of Deseyne et al.,34 who published that both a super-
olateral femoral head migration and the presence of a fem-
oral and/or acetabular bone marrow lesion on MRI were 
predictive of a lower response rate 3 months after hip 
viscosupplementation.

The second objective of the working group was to 
develop a set of recommendations aimed to optimize the 
chances of success of viscosupplementation in knee, hip, 
and other joint OA. Agreement was achieved with a high 
level of consensus to strictly respect the dosing regimen that 
has been proven by RCTs, regardless of the joint to be 
treated, and on the importance of removing synovial fluid 
effusion by careful aspiration before injecting HA. However, 
they could not reach consensus neither on the need and time 
of a rest period after injection nor on the time before 
resumption of sport activities. Based on their experience 
and plain common sense they advise to comply with a rela-
tive rest period of 1 day after injection and to resume sport 
activities after 2 or 3 days after knee viscosupplementation. 
No sufficient consensual agreement was obtained for hip 
OA on both rest and sport resumption. This shows that addi-
tional studies are required to help decision making on this 
particular issue.

On the contrary, a strong agreement was obtained for 
injection techniques. In the knee, a lateral mid or superolat-
eral route was strongly recommended. Debate exists among 
physicians as to the more accurate approach portal for knee 
injection since no approach is 100% accurate. The task 
force agreed that lateral mid and superolateral patellar 
approaches must be preferred to the anterior routes, as 
advised in many publications.35-38 The experts underlined 
that providers practicing viscosupplementation have to be 
familiar with the different approaches to adapt to any situa-
tion that may present. Imaging guidance, using either ultra-
sound or fluoroscopy, was unanimously recommended by 
the task force for hip and ankle, and strongly recommended 
for trapeziometacarpal, temporomandibular joint, and for 
shoulder. It has also been pointed out that ultrasound guid-
ance might be useful not only to check the good positioning 
but also to inject the optimal volume of HA that can be 
safely administrated into very small joints, especially the 
trapeziometacarpal joint. The group concluded that using 
imaging guidance rather than anatomical landmarks for 
achieving HA injection improves the accuracy of the 
intraarticular needle positioning, although the improvement 
of clinical outcomes still remains to be formally demon-
strated in large-scale trials. The strength of recommenda-
tion for using imaging guidance was only moderate for the 
first metatarsophalangeal joint. In the knee, considering the 
good accuracy of the mid-patellar approach, guidance can 
be proposed only in specific cases, particularly in obese 
patients or in the presence of severe patellofemoral OA. 
When imaging guidance is necessary the group advised the 
use of ultrasound rather than fluoroscopy where possible, as 
recommended in the European Community Directive 97/43/
EURATOM for avoidance of radiations, particularly in 
young patients and those with history of iodine allergy.

The third objective of the working group was to evaluate 
the appropriateness of using HA injections in different clini-
cal scenarios frequently encountered in daily clinical prac-
tice. Unsurprisingly, there was unanimous to moderate 
consensus in favor of the appropriateness for treating with 
viscosupplementation patients with mild to moderate knee 
and hip OA, with normal weight or moderate overweight, 
who are insufficiently improved by first-line therapies 
(analgesics, NSAIDs, nonpharmacological modalities) or 
who do not wish to get oral treatment or who have contrain-
dications to pain killers. In normal weight or moderately 
overweight patients with advanced knee OA or in those 
with mild to moderate knee OA and obesity, the experts 
considered the indication of viscosupplementation as appro-
priate whereas they consider it as not appropriate in those 
combining the 2 risk factors, basing their conclusions on the 
findings published by Eymard et al.25 The principal learn-
ing point from this session is that most of the members of 
the group consider the patient’s wishes as a key element in 
therapeutic decision making. If the patient wishes to 
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postpone arthroplasty or expresses his (her) preference for 
intraarticular rather than oral treatment, viscosupplementa-
tion can be performed, provided the patient has been well 
informed of the benefit/risk ratio of the procedure. These 
recommendations enshrine the desire of the caregivers to 
have patients’ wishes at the center of therapeutic decision 
making. Unfortunately, the analysis of literature does not 
allow having a formal opinion in many clinical situations, 
leading the experts to rank the AUCs as uncertain in 10 out 
of 24 clinical scenarios. However, the general opinion was 
in accordance with the German guidelines for the manage-
ment of knee OA, recently published online,39 which rec-
ommend that patients with contraindications to NSAIDS/
analgesics should avoid oral medications and go right a way 
to intra-articular HA or corticosteroids.

Finally, 4 issues were dedicated to the interest of using 
soluble biomarkers in viscosupplementation treatment. 
Biomarkers are not available in routine practices and the 
proposed recommendations apply only to clinical trials. All 
issues were strongly agreed and received a high level of 
consensus. The working group highlighted the interest of 
using combinations of biomarkers to identify responder 
profiles to viscosupplementation and the need of further 
research to better understand the mechanisms of action of 
hyaluronic acid in OA.

In conclusion, based on the available literature data and 
the clinical experience of its members, the EUROVISCO 
task force has proposed a set of recommendations and 
AUCs on viscosupplementation of the knee, hip, and other 
joints. This is aimed to help practitioners in formulating a 
treatment algorithm, by taking into account not only data 
from evidence-based medicine but also experts opinion, 
especially in some cases where the patients’ specificities 
make the therapeutic decision difficult.
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