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Introduction

OA is a degenerative joint disease and most
common form of arthritis worldwide. Kneeis the
most common joint . Women are most commonly
affected. The prevalence increases with age and
become significant after 50 years of age.!

OA is characterized by pain and progressive joint
dysfunction resulting from destruction of the
cartilage and subchondral bone, with reduction of
the joint space, inflammation/synovitis and
formation of periarticular osteophytes. Among the
major joints, the knees are the most common to be
affected.?

OA is the eleventh highest contributor to global
disability.>*

OA of knee may be classified as either primary or
secondary. Primary OA is idiopathic, most
probably natural wear and tear, while in secondary
OA there is a link to a specific cause, such as
previous injury to a joint, altered biomechanics or
inflammatory arthritis.>”

Characteristic changes in OA includes progressive
articular cartilage loss, increased subchondral
plate thickness and sclerosis, osteophytes
formation at joint margins and formation of
subchondral bone cyst. Junctional zone between
articular cartilage and subchondral bone is known

as tired mark zone which is composed of calcified
cartilage remnant.®™*3

When the rate of damage exceeds the rate of
repair, degeneration of the bone and cartilage
ensues and the joint fails to effectively dissipate
load. This results in a cycle of biomechanical
loading and biochemical degeneration, where the
shock-absorbing  cartilage is  progressively
destroyed, exposing the bone to greater load and
leading to bone damage (bone marrow lesions).™
This leads to further loss of cartilage, narrowing
of the joint space (the space between the bones)
and the overgrowth of bone (osteophyte
formation), which causes hard lumps to develop
around the joints.**™*’

Cytokines associated with adipose tissue, include
leptin, adiponectin and resist in have a evolving
role in OA.™

Knee most common joint in OA cause significant
disability impairs patient QOL (quality of life).'*
20

For radiological diagnosis we use Kellgren-
Lawrence Grading Scale.

The Kellgren and Lawrence system of
classification was proposed by Kellgren et al. in
1957 and later accepted by WHO in 1961.%
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Grade 0 No radiographic features of OA are

present

Grade 1 Doubtful narrowing of joint space

(JSN) and possible osteophytic
lipping

Grade 2 Definite osteophytes, definite

narrowing of joint space(JSN).

Grade 3 Moderate  multiple  osteophytes,
definite  narrowing  of  joints
space(JSN), sclerosis and possible

deformity of bone contour.

Grade 4 | Large osteophytes marked narrowing
of joint space, severe sclerosis and

definite deformity of bone contour

Grade 5 Large osteophytes, marked JSN,
severe sclerosis and definite bony

deformity

Biomechanics of Knee Joint in OA

OA knee most common in medial TF
compartment mainly effects the knee joint due to
high varus forces during weight bearing activities
such as walking. This varus torque is nearly 2.5
times the force through the lateral aspect of the
knee which produces the varus deformity at knee
in vicious manner.?®

The external knee adduction moment distribute
60-80% of total intrinsic knee compressive load
to the medial TF compartment, and people with
medial TF OA tend to walk with larger knee
adduction moments than normal subjects,
resulting in increased medial compartment
pressure.?

The knee adduction moment is generated by the
combination of the ground reaction force, which
passes medial to the centre of the knee joint, and
the perpendicular distance of this force from the
centre of the joint.?

Varus alignment of the lower limb theoretically
increases the perpendicular distance of the ground
reaction force from the centre of the knee joint,
radiographic varus alignment is associated with
the magnitude of the peak knee adduction moment
in subjects with healthy and osteoarthritic knees.?®
Knee joint laxity, which is defined as
displacement or rotation of the tibia with respect
to the femur, is another biomechanical variable

argued to contribute to the pathogenesis of OA.
One study showed that varus-valgus laxity is
greater in the unaffected knees of patients with
unilateral OA than in healthy control subjects.?’

Treatment

The guidelines of Osteoarthritis Research Society
International (OARSI) suggest that intervention
should be progressive and proportional to disease
severity.?

Non pharmacologic interventions include patient
education, life style modification, weight loss,
exercise, heat and cold therapy, physical therapy,
and occupational therapy. Shock absorbing
insoles, subtalar strapping and avoidance of high
heels have mounting evidence in preventing lower
extremity joint pain.?®

Currently available pharmacological therapy
include  analgesics (i.e. acetaminophen,
cyclooxygenase, NSAIDS, tramadol). Along with
this intra-articular corticosteroids and intra-
articular  hyaluronic acid also used for
symptomatic osteoarthritis of the knee.*

Weight control, exercise and simple analgesics
such as acetaminophen, are suggested as first-line
tools for patient management in comparison to
non-steroidal anti inflammatory drugs
(NSAIDs).*

Economic burden of NSAIDS associated GIT
disorder is enormous causes serious events.*?
Glucocorticoids although has positive safety
profile but has short term effect.*

Viscosupplementation

The concept of viscosupplementation, first
proposed by Balazs* is based on the hypothesis
that intra-articular injection of hyaluronic acid
into OA joints could restore the rheological
properties of the SF, promote the endogenous
synthesis of a higher molecular weight and
possibly more functional hyaluronan, thereby
improving mobility, articular function, and
decreasing pain.*

Viscosupplementation with intra-articular HA
promotes chondrocyte hyaluronic acid synthesis
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and prevents the additional degradation of
cartilage and may  promote  cartilage
regeneration.*® It is also postulated to diminish the
production of inflammatory mediators and matrix
metalloproteinase involved in osteoarthritis®’.
Viscosupplementation  decline  osteoarthritis
symptoms in early osteoarthritis, and improves
functional outcome, if other conservative
treatment modalities are ineffective.
Viscosupplementation relieves the symptoms of
osteoarthritis of the knee, and this therapeutic
effect may last several weeks.**

Hylan G-F 20 is one of the viscosupplementation
product approved for marketing in Canada since
1992 and the United States since 1997 after public
review of the data by a Food and Drug
Administration (FDA) advisory panel.**

Hylan G-F 20 is unique in that the hyaluronan is
chemically crosslinked. Hyaluronan is a long-
chain polymer containing repeating disaccharide
units of Na-glucuronate-N-acetylglucosamine.*

Hyaluronic Acid

Synovial fluid is composed of polysaccharides,
among other elements contain glucosamine,
glucuronic acid and hyaluronic acid.

HA is a polysaccharide chain made of repeating
disaccharide units of N-acetyl glucosamine and
glucuronic acid. Type B synoviocytes or fibroblast
synthesize HA and secrete into joint space. HA
has an anti-inflammatory effect, acts as a lubricant
when movements in the joint are slow and as a
shock absorber when movements are fast.*®

Most articular HA composed of approximately
12,500 disaccharide units with MW of
approximately 5x106 Daltons. Healthy human
knee has 2 ml of synovial fluid with HA
concentration of 2.5-4 mg/ml. In OA knee
reduction in MW and concentration of HA
reduced to 1/2 -1/3. This causes decrease in
viscous and elastic properties of synovial fluid.
Loss of lubrication causes increase stress forces
which further disrupt collagen network essential
for articular surface integrity.*

Knee most common joint in OA cause significant
disability impairs patient QOL (quality of life).
Knee OA negatively impacts socioeconomic
factors as the associated disability leads to work
performance and early retirement Principle of
viscosupplementation pioneered by Balazs and co
workers [Balazs 1982; Denlinger 1998; Peyron
1974; Weiss1999]

HA is a polysaccharide chain made of repeating
disaccharide units of N-acetyl glucosamine and
glucuronic acid. Type B synoviocytes or fibroblast
synthesize HA and secrete into joint space.

Most articular HA composed of approximately
12,500 disacharide units with MW of
approximately 5x106 daltons. Healthy human
knee has 2 ml of synovial fluid with HA
concentration of 2.5-4 mg/ml. In OA knee
reduction in MW and concentration of HA
reduced to 1/2 -1/3. This causes decrease in
viscous and elastic properties of synovial fluid.
Loss of lubrication causes increase stress forces
which further disrupt collagen network essential
for articular surface integrity. [Watterson, John
R.MD et al viscosupplementation: therapeutic
mechanism and clinical potential in OA knee.
JAAOS- Sep-Oct 2000-vol 8-issue5-p277-284
Variable safety profiles b/w HA derived through
biological form (Bio-HA) and avion derived (AD-
HA) which cause local IA reaction.®

HMW Hylan GF-20 is more elastoviscous, more
anti-inflammatory  properties, proteoglycan
synthesis, pain relief and more joint lubrication as
compared to low molecular weight HA.*
Chondroprotection is most frequent mechanism
reported followed by proteoglycan formation and
GAG synthesis, anti-inflammatory mechanism
subchondral and analgesic action.*’

Aim
To assess the role of intra-articular
viscosupplementation in early knee osteoarthritis.
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Objectives
Primary Objective
1) To compare the effect of intra-articular
viscosupplements  over  conservative
treatment in early osteoarthritis of knee.

Secondary Objective
1) To study the effect of intra-articular
viscosupplementation in early

osteoarthritis of knee.

2) To study the effect of conservative
treatment in early osteoarthritis of knee.

3) To study adverse effect of intra-articular
viscosupplements if any.

Material and Methods

Study was conducted in outpatient department of
Sport’s Injury Centre, VMMC and Safdarjung
Hospital, New Delhi from May 2017 to April
2018. This study prospectively enrolled total of
100 patients diagnosed with early knee
osteoarthritis above 30 vyears of age with
symptomatic ~ osteoarthritis and radiographic
evidence of Kellgren-Lawrence Grade | or Il after
fulfilling the inclusion and exclusion criteria and
signed inform consent given single intra-articular
injections of Hylan GF-20. The patients were
divided into two groups, A and B. Block
randomization process was used where in 2
labelled envelopes determined group allocation.
First subject picked one out of2 envelopes and
was allocated accordingly. Next subject was
allocated the remaining envelope.

Group A (Control Group) received conservative
treatment including NSAIDS+ home based
exercises including quadriceps and VMO
strengthening.

Group B patients received an addition al
intervention in the form of viscosupplementation
injection intrarticularly.

Type of Study - Prospective Interventional study
Period of Study - Two years

Allocation - Computerized block randomization
End point classification - Efficacy Study

Primary purpose - Treatment

Sample Size - The study observed the difference
in mean outcome scores between groups was, with
regard to knee pain, a visual analog scale (VAS)
score of 3 points (95% confidence interval [95%
CI], -6 to 11 points); with regard to knee
function. Taking these values as reference, the
minimum required sample size with 90% power of
study and 5% level of significance is 39 patients
in each study group. To reduce margin of error,
total sample size taken was 100 (50 patients per

group).

Formula used is:-
1) For comparing mean of two groups
N>=2 (standard deviation)2*(Za + Zf3)2

(mean difference)?2
Where Za is value of Z at two sided alpha error of
5% and ZP is value of Z at power of 90% and
mean difference is difference in mean values of
two groups.

Inclusion Criteria
Patients fulfilling all the following criteria were
included:

1. Symptomatic patients with early knee
osteoarthritis diagnosed clinically and
radiologically.

Radiological investigation included- X-ray knee
AP view and lateral view in standing position
and Skyline view:

1) For assessing degree of osteoarthritis
(Kellgren and Lawrence grading system)

2) Torule out malalignment

3) Patients between 35-55 years of age.

4) Patient prescribed viscosupplimentation in
routine OPD.

5) Consent of the patient

Exclusion Criteria
1. Any ligamentous injury in the knee.
2. Any clinical instability or mechanical
derangement.
3. History of trauma.
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4. Secondary osteoarthritis.

5. Patients with severe disease (Grade 1V)
per Kellgren-Lawrence criteria, or who
had prior arthroplasty in the target knee.

6. Allergy to egg protein.

7. Intra-articular corticosteroid injection in
last month

Methodology
Pre Procedural Workup: Data collection prior to
intra-articular injection included detailed history,
clinical examination and radiological evaluation
of patients satisfying the inclusion criteria.

1) Age

2) Sex

3) Site of knee-right/left/bilateral

4) WOMAC score

5) To assess level of pain (VAS scoring)

Follow Up: 2, 4 and 12 week post intra-articular
injection.

Primary outcome measure —VAS (Visual Analog
scale)

Secondary Outcome measure-WOMAC

Results

Demographic Profile: A total of hundred patients
between the age of 35 - 55 years were enrolled in
this study which were divided in two groups.
Patients from all socio-economic status and all
professions were included in this study.

Gender Ratio: In this study each group contains
50 patients in which Group A contains 35 females
(70%) and 15 males (30%) and group B contain
30 females (60%) and 20 males (40%)

A B Total P value
Sex F 70% 60% 65 (65.00%)
M 30% 40% 35 (35.00%) 0.295
Total 50 50 100 '
(100.00%) (100.00%0) (100.00%0)

80% 7
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0%

70%

% OF TOTAL NO OF PATIENTS

Gender distribution among groups

Age Distribution: Most of the patients belongs to
age group of 35-55 years. In the group A 36%
were of 35-45 age group and 54% of 46-55 age

group and in group B was 30% were of 35-55 age
group and 70% were of 46-55 age group.
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A B Total P value
Age 1)35-45 36% 30% 33 (33.00%)
2)46-55 64% 70% 67 (67.00%) 0.523
Total 50 50 100
(100.00%) (100.00%) (100.00%)

Age distribution among groups

80% -
70% -
60% -
50% -
40% -
30% A
20% -
10% -
0%

70%
64%

% OF TOTAL NO OF PATIENTS

1)35-45 2)46-55

In the group A mean age was 48.02 and in group B was 48.18.

Mean Age

48,30 1~
48,20 -
48,10 -

48,00 -

MEAN VALUES

47,90 -~

47,80 -

47,70 +

Kellgren and Lawrence Grading: In group A, 9 to grade 1 and 43 patients (86%) belong to grade
patients (18%) were of grade 1 and 41 (82%) were 2.
of grade 2. In group B, 7 patients (14%) belongs

A B Total P value
Kl grade 1.00 18% 14% 16 (16.00%)
2.00 82% 86% 84 (84.00%) 0.585
Total 50 50 100
(100.00%) (100.00%) (100.00%)
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Kl grade distribution among groups

86%

82%

VAS Trend: At time of intervention the range of
VAS in group A was 6 £ 0.86 which significantly
reduces on further follow up at 2, 4 & 12 weeks (5
+ 0.86, 4 £ 0.86 and 3.24 = 0.89). P value on
comparing baseline to 2, 4 & 12 weeks was <
.0001 which can be taken as statistically
significant. Subsequent comparison of 2-4 weeks,
2-12 weeks & 4-12 weeks also shows the P value
<.0001.

Similarly in group B mean value of VAS at time
of intervention was 5.76 £ 0.74 which
significantly reduces on further follow up at 2, 4

& 12 weeks (4.72 + 0.78, 3.22 £ 0.82 and 2.18 +
0.66). P value on comparing baseline to 2, 4 & 12
weeks was < .0001 which can be taken as
statistically significant. Subsequent comparison of
2 -4 weeks, 2-12 weeks & 4-12 weeks also shows
the P value <.0001.

On comparing group A to group B there was no
statistically significant difference found between
the groups as P value >.0005 during 2™ "¢ but it
become statistically significant at 4" and 12"
week.

Weeks Group A VAS Group B VAS P Value

0 week 6 +0.86 576 £ 0.74 0.183

2 week 5+ 0.86 472+0.78 0.128

4 week 4 +0.86 3.22+0.82 <.0001

12 week 3.24+0.89 2.18 + 0.66 <.0001
7,00 -

6 Group A VAS Trend
6,00 -
5
5,00 -
4
4,00 - 324
3,00 -
2,00 -
1,00 -
0,00 . . .
VAS 0 wk VAS 2 wk VAS 4 wk VAS 12 wk
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7,00 -
5,76
5,00 -
4,00 ~
3,00 H
2,00 -

1,00 +

0,00 T

Group B VAS Trend

VAS 0 wk VAS 2 wk

VAS 4 wk VAS 12 wk

7,00 1~ 6
6,00 -
5,00 A
4,00 -
3,00 -
2,00 -

1,00 ~

0,00 T

Comparison of Group A and B VAS Trend

3,24

2,18

VAS 0 wk VAS 2 wk

VAS 4 wk VAS 12 wk

WOMAC Trend: At time of intervention the
range of WOMAC in group A was 41.44 + 6.93
which significantly reduces on further follow up at
2, 4 & 12 weeks (34.06 £ 4.59, 27.74 + 4.41 and
22.76 = 4.19). P value on comparing baseline to 2,
4 & 12 weeks was < .0001 which can be taken as
statistically significant. Subsequent comparison of
2-4 weeks, 2-12 weeks & 4-12 weeks also shows
the P value <.0001.

Similarly in group B mean value of WOMAC at
time of intervention was 41.12 + 3.99 which

significantly reduces on further follow up at 2, 4
& 12 weeks (37.8 £ 4.62, 29.88 + 3.48 and 22.1 +
2.39). P value on comparing baseline to 2, 4 & 12
weeks was < .0001 which can be taken as
statistically significant. Subsequent comparison of
2- 4 weeks, 2-12 weeks & 4-12 weeks also shows
the P value <.0001.

On comparing group A to group B there was
statistically significant difference found at 2 and 4
weeks in favouring of group B and it again
became not significant at 12 weeks.

Weeks Group A WOMAC Group B WOMAC P Value
0 week 41.44 +6.93 41.12 +3.99 0.942
2 week 34.06 + 4.59 37.8+4.62 .0001
4 week 2774 +4.41 29.88 + 3.48 0.015
12 week 2276 +4.19 22.1+ 2.39 0.967
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2020

Group A WOMAC Trend

45,00 ~ 41,44
40,00 -
35,00 -
30,00 -
25,00 -

20,00 -
15,00 ~
10,00 ~
5,00 -

0,00 T T T )
WOMAC 0 wk WOMAC 2 wk WOMAC 4 wk WOMAC 12 wk

Group B WOMAC Trend

45,00 - 41,12

40,00 A 37,8
3>00 1 29,88
30,00 -
25,00 - 22,1
20,00 -
15,00 1
10,00 1

5,00 -

0,00 T T T 1
WOMAC 0 wk WOMAC 2 wk WOMAC 4 wk WOMAC 12 wk

Comparison of Group A and B WOMAC
Trend

41,44
45,00 -

40,00 -
35,00 -
30,00 -
25,00 -
20,00 -
15,00 ~
10,00 ~
5,00 -

0,00 T T T 1
WOMAC 0 wk WOMAC 2 wk WOMAC 4 wk WOMAC 12 wk

37,8

22,76
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Discussion

Our first group, treated with conservative
treatment (including NSAIDS +home based
exercises including quadriceps and VMO
strengthening), showed significant improvement
at 2, 4 and 12 weeks follow up in both the
parameter assessed (pain by using VAS, function
by WOMAC). Pain was the primary outcome
measure parameter and assessed by VAS.

From time of intervention the range of VAS in
group A significantly reduces on further follow up
at 2, 4 & 12 weeks . Our study subjects show
continued improvement at 12 weeks but not
followed beyond that due to limitation of study
design. WOMAC in group A also significantly
reduces on further follow up at 2, 4 & 12 weeks.
Second group consisted of additional intervention
in the form of VS to the conservative treatment.
Our concerned group of interest was the second
group to see and show any improvement in VAS
and WOMAC in group B compared to group A.
There, no significant difference was found in
terms of VAS during 2nd week but it become
statistically significant at 4th and 12th week.

On comparing group A to group B there was
statistically significant difference found at 2 and 4
weeks in favour of group B and it again became
non significant at 12 weeks.

On the basis of our study we may conclude that
addition of VS improves in pain and knee function
in early weeks but this effect is plateaus off after 4
weeks.

It clearly indicates that VS in a form of additional
treatment along with  physiotherapy and
pharmacotherapy may offer additional advantage
in terms of pain improvement and functional
improvement.

Our study has some limitations too. There was no
placebo group and isolated group fior people
receiving only VS injection due to time constraint
for this thesis work.

Efficacy of VS was purely dependent on reported
data obtained from patients in the form of filled.
As many patient presents with bilateral knee
involvement and it is difficult to distinguish one

knee from the other due to lack of assessment
tools so only criteria to make the differentiation is
radiographs of the x-ray knee(standing) in both
AP and lateral view. So based on KL grading
system and VAS score for pain we divide patients.
Hence in cases of bilateral knee involvement, we
treat both knees with the same treatment regime.
Based on the outcomes of this study it may be
recommended that further research to be done
with longer duration of follow to see if there is
any increase in efficacy and larger multicenter
groups to be evaluated.
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