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Abstract

Abstract
Osteoarthritis affects about 10% of the population over 55

years of age. Of those, one-quarter are severely disabled. About
13% of women and 10% of men aged 60 years and older have
symptomatic knee osteoarthritis.

Although osteoarthritis has been classified as a non-
inflammatory arthritis, increasing evidence has shown that in-
flammation occurs as cytokines and metalloproteinases are re-
leased into the joint. These agents are involved in the excessive
matrix degradation that characterizes cartilage degeneration in os-
teoarthritis.

Methodology: Systematic review will be done on Role of
Intra-Articular injection of hyaluronic acid in treatment of knee
Osteoarthritis.

Pubmed search will be done on the following titles: Role of Intra-
Avrticular injection of hyaluronic acid in treatment of knee osteo-
arthritis.

Keywords: hyaluronic acid, knee osteoarthritis, Intra-Articular
injection.

Conclusion: HA is useful on long run, meanwhile effect of
cortisone is limited to short time. Also, the minimal adverse effect
profile for HA including allergic reaction, redness, hotness, ten-

derness compared to cortisone adverse effect.
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Introduction
Osteoarthritis affects about 10% of the population over 55

years of age. Of those, one-quarter are severely disabled. About
13% of women and 10% of men aged 60 years and older have
symptomatic knee osteoarthritis™.

Several factors including cytokines, leptin, and mechanical
forces are pathogenic factors of knee osteoarthritis®.

Although osteoarthritis has been classified as a non-
inflammatory arthritis, increasing evidence has shown that in-
flammation occurs as cytokines and metalloproteinases are re-
leased into the joint. These agents are involved in the excessive
matrix degradation that characterizes cartilage degeneration in os-
teoarthritis®.

Hyaluronic acid, a glycosaminoglycan, is widely used for
the treatment of osteoarthritis of the knee. A survey of 2 general
practices in the United Kingdom showed that about 15% of pa-
tients with osteoarthritis received intra-articular treatment4® .

Treatment with intra articular hyaluronic acid product ap-
pears to offer significant advantage over aspiration and placebo
injection for up to 6 months. it also may have an advantage over
intra-articular glucocorticoids®

The unique viscoelastic nature of hyaluronic acid along with

its biocompatibility and non-immunogenicity has led to its use in
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several clinical applications, including the supplementation of
joint fluid in arthritis.®

Hyaluronic acid possesses several protective physio-chemical
functions that may provide some chondroprotective effects, this
may explain its longer-term effects on articular cartilage'”.

Hyaluronic acid can reduce nerve impulses and nerve sensi-
tivity associated with pain. It enhances proteoglycan synthesis and
reduces the production and activity of pro-inflammatory mediators
and matrix metalloproteinases, which alters the behavior of im-
mune cells®.

Hyaluronic acid also regulates leukocyte and macrophage
migration and aggregation and the regulation of fibroblast prolif-

eration®.
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Aim of the work
Systematic review study on the result of Intra-Articular injec-

tion of  hyaluronic acid as aline of treatment of knee osteoarthri-
tis.

This review will show different literature, research and statis-
tical analysis of result concerned with Intra-Articular injection of

hyaluronic acid as aline of treatment of knee osteoarthritis.
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Basic science of articular cartilage of the knee joint
The knee is composed by tendons and ligaments that are es-

sentially constituted by connective tissues. The former connect
muscle to bones and the latter connect bone to bone. Whether the
tendons as ligaments are made of strands of elastic proteins. Lig-
aments prevent bones from moving too far and tendons help in the
movement of muscles. The patella is inside a tendon, the patellar
tendon which annexes the quadriceps muscles on the front of thigh
and cover the patella®®.

Moreover, knee joint include the tibiofemoral joint, a condy-
loid joint between the condyles of the femur and tibia, and patello-
femoral joint, that it is between the posterior surface of the patella
and the patellar surface of the femur. The upper tibiofibular joint
often communicates with the femorotibial joint™".

The articular capsule: that lining a synovial joint is constitut-
ed by fibrous capsule (thick outer layer) and synovial membrane
(inner layer). The joint capsule is vital to the function of synovial
joints. It protects the joint space, allowing stability by restricted
movements, promoting active stability through nerve endings and
may form articular surface for the joint, lined with synovium and
forms a sleeve around the articulation bones to which it is at-

tached®?,

The synovial membrane: of the knee-joint is the largest in the
body. This membrane start at the upper edge of the patella, on the
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lower part of the front of the femur that communicates with a bur-
sa interposed between the tendon and the front of the femur.

The synovial membrane is a specialized mesenchymal tissue
covering the spaces of diarthrodial joints, bursae, and tendon. This
membrane has two layers, the inner layer, constituted by macro-
phages or synoviocytes, and outer layer, composed of two to three
layers of synoviocytes over connective tissue with fibroblasts, se-
creting collagen, and other extracellular matrix proteins®. The
outer layer has few macrophages and lymphocytes, blood vessels
with contain nutrients to the synovial membrane and the adjacent

avascular cartilage and fat cells.
The synovial membrane is surrounding the cavity of joints,

taking the space with synovial fluid. It has an important role in nu-
trition of the articular cartilage. The synovial fluid lubricates the
ends of the bones making possible them to move often. The ineffi-
ciency to keep the level of metabolism starts destructive pro-
cesst™,

The synovial fluid: secreted by the synovial membrane, com-
posed of hyaluronic acid (synthesized by the synovial membrane)
and lubricin (also named as Proteoglycan 4). is responsible of the
joint:

(1) lubrication (which reduces friction and avoids shock between
the surfaces of cartilage)

(2) nourishment (supplying oxygen and nutrients).
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(a)

Figure (1): Structure of synovial joint (a) and the anatomy of the knee (b)"

Structure And Composition Of Articular Cartilage

Acrticular cartilage is hyaline cartilage and is 2 to 4 mm thick.
Unlike most tissues, articular cartilage does not have blood ves-
sels, nerves, or lymphatics. It is composed of a dense extracellular
matrix (ECM) with a sparse distribution of highly specialized cells
called chondrocytes. The ECM is principally composed of water,
collagen, and proteoglycans, with other noncollagenous proteins
and glycoproteins present in lesser amounts Together, these com-
ponents help to retain water within the ECM, which is critical to
maintain its unique mechanical properties™®.

Along with collagen fiber ultrastructure and ECM, chondro-
cytes contribute to the various zones of articular cartilage the
superficial zone, the middle zone, the deep zone, and the calcified
zone (Figure 2). Within each zone, 3 regions can be identified the
pericellular region, the territorial region, and the interterritorial re-

gion®",
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Zones

1.The thin superficial (tangential) zone protects deeper layers
from shear stresses and makes up approximately 10% to 20% of
articular cartilage thickness. The collagen fibers of this zone
(primarily, type Il and IX collagen) are packed tightly and
aligned parallel to the articular surface (Figure 2). The superfi-
cial layer contains a relatively high number of flattened chon-
drocytes, and the integrity of this layer is imperative in the pro-
tection and maintenance of deeper layers. This zone is in con-
tact with synovial fluid and is responsible for most of the tensile
properties of cartilage, which enable it to resist the sheer, ten-

sile, and compressive forces imposed by articulation®®.

2. The middle (transitional) zone, which provides an anatomic and
functional bridge between the superficial and deep zones. The
middle zone represents 40% to 60% of the total cartilage vol-
ume, and it contains proteoglycans and thicker collagen fibrils.
In this layer, the collagen is organized obliquely, and the chon-
drocytes are spherical and at low density. Functionally, the

middle zone is the first line of resistance to compressive forces.

3.The deep zone is responsible for providing the greatest
resistance to compressive forces, given that collagen fibrils are
arranged perpendicular to the articular surface. The deep zone
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contains the largest diameter collagen fibrils in a radial disposi-
tion, the highest proteoglycan content, and the lowest water
concentration. The chondrocytes are typically arranged in co-
lumnar orientation, parallel to the collagen fibers and perpen-
dicular to the joint line. The deep zone represents approximate-
ly 30% of articular cartilage volume®.

The tide mark distinguishes the deep zone from the calcified
cartilage. The deep zone is responsible for providing the greatest
amount of resistance to compressive forces, given the high prote-
oglycan content. Of note, the collagen fibrils are arranged perpen-
dicular to the articular cartilage. The calcified layer plays an inte-
gral role in securing the cartilage to bone, by anchoring the colla-
gen fibrils of the deep zone to subchondral bone. In this zone, the

cell population is scarce and chondrocytes are hypertrophic.%
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Figure (2): Schematic, cross-sectional diagram of healthy articular cartilage: A,
cellular organization in the zones of articular cartilage; B, collagen fi-
ber architecture®.




