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* Cartilage is a supportive type of connective tissue
whose ECM is of a firm consistency which allows
the cartilage to bear mechanical stresses. >~ fim o5

chondrocytesd!
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* Cartilage 1s formed of Chondrocytes and ECM. This
ECM is composed of fibers and ground substance
synthesized by the chondrocytes.
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 According to the relative contents of the ECM,

cartilage can be divided into three types:

Hyaline Cartilage.

2. Elastic Cartilage.

3. Fibrocartilage.
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* Cartilage contain no blood vessels or nerves.

Nutrients and stimuli reach this tissue by diffusion

from the Perichondrium or from the nearby synovial
fluid. < Wi ..synovial fluidd! G: b o= cartilaged! 4335 & jointsd)
Perichondriumd! G: b Oe < oSLYI 8L
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e Perichondrium:
Is a layer of dense connective tissue that covers all
hyaline cartilages (except in joints) and all elastic

cartilages. It’s richly vascular and contains collagen

fibers and fibroblasts. [fSTessential " for the
nourishmentofthe'cartilage] o< . o clastic )«
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Peri- = around. Chondro- = related to cartilage. (perich()ndriunkjb (sara 3




“Functions of Cartilage: Ge ke Leeli skeletond
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1. Support of soft tissues, as in the larynx and trachea.

2. Acts as a shock absorber as in the intervertebral disc.

3. Important for development and growth of bones before and
after birth.

ChOﬂdl‘OCVtBS: (The characteristic cells of cartilage)

Oval or round cells.

Located inside spaces in the surrounding matrix called

lacunae. ..ground subdu ialas s ECMUJI 4 5 yiiiia cellsd) cuilS 4Ll CTJ) ¢ 56
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O Each lacuna may contain 1-8 chondrocytes.

J  Function: production of the ECM including the fibers and

large molecules of the ground substance.
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Lacuna (plural, lacunae) = small space, gap 4

A

<+ The most common type of
cartilage. Fresh hyaline cartilage is
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s The chondrocytes are oval or |4
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** The ECM is rich in collagen fibers.

» The ground substance is rich in
hvaluronic acid. §J
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* During development, it serves as a template for the

formation of long bones. J3a cartilage o= 8oke 5S4 bonesd) (e 5S*
ossification e uay Waaay) 32 6l a8 uialdl sla
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+* Location (in adults):
1. Articular surfaces of bones in some joints.
head of humerusd) ¢ jointd! 8 Jax A alaall (e ¢ 3l ek
2. Some cartilages of the airway passages (nose, thyroid
and cricoid cartilages of the larynx, and trachea).

3. Costal cartilages. > sk Jarynxd) JS (e
4. The epiphyseal growth plate. cricoidd) s thyroidJ!
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» The ECM of this type of
cartilage is rich in elastic
fibers which give the fresh

cartilage a yellow color.
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» Location:
1. Auricle of the ear.

2. Wall of external auditory
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canal. perichondriumd! (s 4iska (ol jlaVle 5 ¢
3. Auditory tube. sie pap¥l culS Akl Lewis a)
4. Epiglottis and cuneiform (lra a3 052 U hyalined)
cartilages of the larynx. Fig.2: Elastic Cartilage. Special stain

was used for the elastic fibers. Note
the perichondrium on both sides. 7




v’ This

v' The chondrocytes in the

lacunae arranged

axially.
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v' The matrix is rich in

type of cartilage
possesses no perichondrium.
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menisci of the knee joint.

Fig.3: Fibrocartilage. Note the axial
arrangement of the chondrocytes and
the acidophilic matrix.

v Location: Intervertebral discs, pubic symphysis and the
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Cartilage in external ear

Respiratory tract cartilages
in the lungs, trachea,

and larynx

Articular cartilage
of a joint

Costal cartilage

—= Cartilage of
W intervertebral disc

Meniscus (padlike

@@ Hyaline cartilage
Em Fibrocartilage
B Elastic cartila

Fig.4: Location of the
different types of cartilage.




o These discs are located
between the bodies of two
adjacent vertebrae.

o They’re
parts:

Outer Annulus fibrosus.
Inner Nucleus pulposus.
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o They act as cushions and

shock absorbers for the
vertebrae. And supports the vertebrae

Fig.5: Parts of the intervertebral
disc.

" Annulus fibrosus:

- o It’s formed of an external layer
of dense collagenous 1rregular

COIlIlCCthC tlSSllC

The dlrectlon of

the collagen ﬁbers in_any layer

is 90° to that of the adjacent

layer. Sk JS b fibersd! sladl e 538,
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Fig.6: The annulus and its layers.

two vertebrae O
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o This arrangement makes the annulus resilient and
enables it to act as a support for the vertebrae.



Nucleus pulposus:
o It’s formed of a gel-like
substance rich in hyaluronic
acid and some collagen fibers.

[t may contain some cells.
o It has a high water content.
o It acts as a shock absorber.

high water a= gel-like substance (4354 &Y
Jaaall 95 gl Jlih g | Gleda Gateas 4l 0 S4 content
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Fig.7: The nucleus pulposus and how it acts as
a shock absorber.
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~ <% If the annulus weakens, the nucleus will

protrude outside the disc -2 Disc
prolapse/herniation.

*s* This may cause compression on the spinal

cord or the roots of the spinal nerves. 4.4
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* Percutaneous Laser Disc Decompression Fig.8: Disc prolapse.
- An optical fiber through a hollow needle is inserted into the
herniated disc
- Laser beam is delivered to the nucleus pulposus through the
fiber. This will evaporate some of the water in the nucleus
creating a vacuum.
- The herniated disc will recede back into this wvacuum

relieving the compression.
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¢ Formation, Growth and
O Formation of cartilage is from precursor cells called

Chondroblasts. ¢ s chondroblasts Leeas) LA gaic 4isiall slal) oL
cartilaged 0354 s chondrocytesd J s~

Cartila

L Growth of cartilage is by two methods: In adults (after birth)
(Within the tissue)

1) Interstitial growth . in which the chondrocytes of the
cartilage divide to form new cells.  cartilaged Jals LDl
I O isk) DEy gty

2) Appositional growth: in which the cells of the surrounding
perichondrium differentiate into chondrocytes.

cartilaged! (e 4adal J 5o cartilageJb ksl perichondriumd!
U Cartilage repair is usually slow and incomplete due to the
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Do not despise a snake for
having no horns; for it may

one day become a dragon.







