
Al-Farabi Kazakh 
National 

University
Higher School of 

Medicine

Joint



LEARNING OUTCOMES

As a result of the lesson you will be able to:

❏ E

❏ name and describe the four major categories of joints

❏  identify the anatomical components of a typical synovial 
joint;
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Figure 9.2a

Anatomy & Physiology: The Unity of Form and Function McGraw-Hill Education; 8th Edition 

Fibrous connective tissue
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Fibrous connective tissue

(b)  Gomphosis

Figure 9.2b
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Fibrous connective tissue

(c) Syndesmosis
Figure 9.2c
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• What is the difference between 
the pubic symphysis and the 
interpubic disc 

• The intervertebral joints are 
symphyses only in the cervical 
through the lumbar region. 
How would you classify the 
intervertebral joints of the 
sacrum and coccyx in a 
middle-aged adult? 

• Give some examples of joints 
that become synostoses 
with age. 
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• the pubic symphysis consists of 
the cartilaginous interpubic disc 
and the adjacent parts of the two 
pubic bones.

• In the sacrum and coccyx, the 
vertebrae fuse together by 
adulthood, thus becoming 
synostoses

• obliterated by ossification; 
therefore the adjacent cranial 
bones such as the parietal bones 
fuse together. Cartilaginous 
joints join the epiphysis and 
diaphysis of the long bones in 
childhood and with age they 
become synostosis in early 
adulthood. Lastly, the attachment 
of the first rib to the sternum 
becomes synostosis with age.
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• Describe the roles of 
articular cartilage and 
synovial fluid in joint 
mobility 



• articular cartilage – layer of hyaline 
cartilage that covers the facing surfaces of 
two bones
– usually 2 or 3 mm thick

• joint (articular) cavity – separates articular 
surfaces

• synovial fluid – slippery lubricant in joint 
cavity
– rich in albumin and hyaluronic acid
– gives it a viscous, slippery texture like 

raw egg whites
– nourishes articular cartilage and 

removes waste
– makes movement of synovial joints 

almost friction free
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• joint (articular) capsule – connective tissue that encloses 
the cavity and retains the fluid
– outer fibrous capsule – continuous with periosteum of 

adjoining bones
– inner, cellular, synovial membrane – composed mainly 

of fibroblast-like cells that secrete synovial fluid and 
macrophages that remove debris from the joint cavity



• in a few synovial joints, fibrocartilage grows inward from the joint capsule 
– articular disc forms a pad between articulating bones that crosses the entire joint capsule

• temporomandibular joint, distal radioulnar joints, sternoclavicular and acromioclavicular joints 
– meniscus – in the knee, two cartilages extend inward from the left and right but do not entirely cross the joint

• these cartilages absorb shock and pressure
• guide bones across each other 
• improve the fit between bones
• stabilize the joints, reducing the chance of dislocation

• accessory structures associated with synovial joints
– tendon – a strip or sheet of tough collagenous connective tissue that attaches muscle to bone

• the most important structures in stabilizing a joint
– ligament – similar tissue that attaches one bone to another
– bursa – a fibrous sac filled with synovial fluid, located between adjacent muscles, where tendon passes over 

bone, or between bone and skin
• cushion muscles, helps tendons slide more easily over joints, modify direction of tendon pull

– tendon sheaths – elongated cylindrical bursae wrapped around a tendon
• in hand and foot



Periosteum

Ligament

Bone

Proximal
phalanx

Joint cavity
containing
synovial fluid

Fibrous
capsule

Articular
cartilages

Joint
capsule

Middle
phalanx

Synovial
membrane

Femur

Meniscus

Tibia

Joint cavity

Infrapatellar fat pad

Synovial membrane

Patellar ligament

Patella

Prepatellar bursa

Articular cartilage

Joint capsule

(c)  Sagittal section

Bursa under lateral
head of gastrocnemius

Quadriceps
femoris

Quadriceps
femoris tendon

Suprapatellar
bursa

Superficial
infrapatellar bursa

Deep
infrapatellar bursa



Head of humerus

Scapula

Carpal bone

Metacarpal bone Phalanx
Metacarpal
bone

Humerus

Ulna Carpal bones

Radius

Ulna

Ball-and-socket joint
(humeroscapular)

Pivot joint
(radioulnar)

Saddle joint
(trapeziometacarpal)

Hinge joint
(humeroulnar)

Plane joint
(intercarpal)

Condylar joint
(metacarpophalangeal)



•

–

–

•



•

–
–

•



•

–
–

•
–



•

•
–
–
–

•



•

–
–
–

•



•

•
–

•

–

•

•



Head of humerus

Carpal bone

Humerus

Radius



• exercise warms synovial fluid
• becomes less viscous and more easily absorbed by articular cartilage
• cartilage then swells and provides a more effective cushion against compression
• warm-up period before vigorous exercise helps protect cartilage from undue wear and 

tear
• repetitive compression of nonvascular cartilage during exercise squeezes fluid and 

metabolic waste out of the cartilage
• when weight removed, cartilage absorbs synovial fluid like a sponge taking in oxygen 

and nutrients to the chondrocytes
• without exercise, cartilage deteriorates more rapidly from inadequate nutrition and 

waste removal


