The Vertebral Column

Also called the spine, backbone, or spinal column

Functions to:

o Protect the spinal cord

o Support the head

o Serve as a point of attachment for the ribs, pelvic girdle, and
muscles

Composed of a series of bones called vertebrae (Adult=26)

7 cervical, in the neck region

o 12 thoracic, to which the ribs are attached

a 5 lumbar, support the lower back

o 1 sacrum, triangular in shape and consists of five fused sacral
vertebrae

1 cocceyx, triangular in shape and consists of four fused
coccygeal vertebrae
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w The vertebral column is — S

curved to varying degrees in Cervical vertebrae —— i
different locations (Cervical curve) o
o Curves increase the column

strength

o Help maintain balance in Thoracic vertebrae ——
the uprlght pOSlthl’l (Thoracic curve)

o Absorb  shocks  during L1124
walking, and help protect .
the vertebrae from fracture Lumbar vertebrae

(Lumbar curve) ¢
— S1
= These curves are:  Sacrum & coccyx

Qa CerVICEll (Sacral curve) L

u Thoracic

o Lumbar Fig.18: Curves of the vertebral column.

o Sacral
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The Vertebrae:

O Each vertebra has: "Body
that bears weights,
Vertebral arch that protect
the spinal cord, ©“One
spinous and two transverse
processes  for  muscle
attachment, and Joints for
articulation with ribs and
other vertebrae.

U The first cervical vertebra
(atlas) articulates with the
occipital bone of the skull.
The second cervical
vertebra (axis) has a process
(dens) that articulates with
atlas.

Fig.19: Above, parts of vertebra.
Below, atlantoaxial joint.
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- . - . .. The body and the N
dﬁé—‘ éJ—“)-\JI q—‘l ‘Le—\-\-\aﬁ L}II-O LS\J-LIA-‘ kJ-QLC vertebral arch J the vertebral canal
= ’ = suﬁo&mdsil a forarbner}
. . . called the vertebra IR 5ody of vertebra
(' R4 LSJ e bes & o foramen. When the - \(r‘ =
vertebrae are stacked 5 ierctn
on each other, the Intervertebral discs
vertebral foramina will ~ t /
align together to form . Bodyof vertebra

the vertebral canal
through  which the
spinal cord passes.

Fig.20: Part of vertebral
column.

Found between the bodies of adjacent vertebrae are the
Intervertebral Discs (formed of fibrocartilage). The function of
these discs is to:

o Form strong joints
o Permit various movements of the vertebral column
o Absorb vertical shock
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The Thoracic Cage

Thoracic cage is formed by the:

o Sternum

o Ribs

a Costal cartilages (attach ribs to sternum)
a Thoracic vertebrae

Functions:

o Enclose and protect the organs in the thoracic and
abdominal cavities

a Provide support for the bones of the upper limbs
a Play arole in breathing
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The Sternum (Breastbone):

» Located in the midline of the anterior aspect of the thoracic cage.
» Consists of the manubrium, body and xiphoid process.

» The manubrium is attached to the body at an angle called the
sternal angle.

» To it are attached the clavicles and the costal cartilages.
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’ Fig.21: The sternum. Position and features. ' Xiphoid process
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True ribs:
1-7

The Ribs:

» Twelve pairs of ribs give
structural support to the sides of
the thoracic cavity.

» The upper seven pairs are called
true ribs because they’re
attached to the sternum by their
own costal cartilages.

» Pairs 8-10 are called false ribs
because their costal cartilages
are attached, anteriorly, to the
costal cartilages of the 7" rib.

m Pairs 11 and 12 are called
floating ribs because they have
no anterior attachment.

» Each rib articulates with the
body and transverse process of
the thoracic vertebrae.

Clavicle Jugular notch
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ribs

Fig.22: Above, types of ribs. Below,
articulation of a rib to a vertebra.
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The Upper Limb (¢

. = Each upper limb has 32 bones
u The App eIldlCUIaI' = Two separate regions

pppppppppppppppppppp 1. The pectoral (shoulder) girdle which

|
SkCthOn ?‘?‘ attaches upper limb to trunk - 2 y
F ¥ ﬂ bones in each: Clavicle and Scapula ?
{ < ; \ 2. The free part (30 bones): £ saous
A T A -1 Humerus (arm) | -
-1 Ulna + 1 Radius (forearm)
7 i - 8 Carpal bones (wrist) ;[; s
- 5 Metacarpals and 14 Phalanges //' 44331 o
(hand)

‘ Fig.23: Anterior view of the upper limb bones. |
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The Pectoral (Shoulder) Girdle:
The Clavicle (Collarbone):

» The anteriorly located clavicle is “S” shaped
» The medial end articulates with the sternum
» The lateral end articulates with the acromion of the scapula

LATERAL MEDIAL

POSTERIOR

ANTERIOR

SSSSSSS

| Fig.24: Superior view of the clavicle. end

= Functions of the clavicle:

.. Keeps the limb away from the trunk.
Transmits force from the upper limb to the trunk.
The only bony attachment of upper limb with the trunk. Therefore, if
the clavicle is fractured, the limb will fall (Dropped limb). 38
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The Scapula (Shoulder blade):

Triangular in shape and located on the posterior
aspect of the rib cage level with the 2" to 7% ribs.
2 surfaces: anterior (costal) surface featuring the
subscapular fossa. Posterior surface divided by the
spine into upper supraspinous fossa and lower /| ¥o2 N
infraspinous fossa. £ e Y

= 3 border and 3 angles. The lateral angle presents the glenoid cavity for
articulation with the head of the humerus.

= 3 processes:

Spine - a large process on the posterior surface of the scapula that
ends laterally as the acromion.

Acromion - the flattened lateral end of the spine of the scapula.
Articulates with the clavicle.

Coracoid process - a protruding projection on lateral end of the
superior border.
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Y el 3N as e The Humerus:

+ Longest and largest bone of the upper limb. Formed of an upper end,

Qllbsd_ga: CJ J.A a shaft, and a lower end.

= The proximal end features:
* Rounded head that articulates with —©<®" ) goov

the glenoid cavity of the scapula to surgical ne L 8" 7 Lossor ubercie
form the shoulder joint. h §
* The anatomical neck. ‘ o

° Distal to the neck, we have the

Heod

Fig.26: The proximal end of the

greater and lesser tubercles.
humerus.

Between these tubercles, we have the
intertubercular (bicipital) groove for the tendon of the long

head of the biceps muscle.
* The surgical neck (the most common site of humerus fracture)

separates the upper part from the shaft.
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The shaft: to which muscles are &5—
attached and several nerves are related.

The distal end features the round \ },s'”
capitulum which articulates with the |
head of the radius and the spool-shaped
trochlea which articulates with the ulna.
Also we have two epicondyles for ;
muscle  attachment. The  medial
epicondyle is more prominent.

TUBEROSITY

|
i

LATERAL

ATE! -

= e MEDIAL
PICONOVLE C »\_E EPICONDYLE
RN - T TROCHLEA

Fig.27: Above: anterior view of the
humerus. To the left: the distal end
of the humerus.
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The Ulna and Radius:

Feature Ulna Radius
Position * Medial * Lateral
5 L2 .
J.'.‘J’Z‘ UL“S uj"&  Radial notch * Disc-shaped head
. * Olecranon process * Articulates with
Proximal end A .
* Coronoid process capitulum

* Articulates with trochlea

e Triangular
Shaft « Triangular » Radial tuberosity for
tendon of biceps

Interosseous

border » Lateral * Medial
* Head of ulna » Laterally located
Distal end |e Posteriorly located Styloid Styloid process
process
:UIna d I M Wrist joint |+ Not involved * Involved
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Distal part of humerus :
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Proximal Distal )
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hadid ‘S“ “‘; hd v ‘ Triquetrum Capitate

Medial . Pisiform . Hamate

The Carpal Bones (Carpus):

= Consists of 8 small bones (carpals).
= Arranged in two rows. 4 Y}/ ]~ Metacarpals

The Bones of the Hand:
= Five metacarpals.

» 14 phalanges - two in the thumb (pollex) \ ; i

and three in each of the other fingers. Fig29: The bones of

the wrist and hand.
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The Lower Limb .3

Each lower limb has 31 bones
= Two separate regions \

1. The pelvic girdle witch attaches lower limbs \
to trunk > 1 hip bone on each side o —
2. The free part (30 bones): .
1 Femur (thigh) 1 E—-
1 Patella ;3 {
1 Tibia + 1 Fibula (leg) 154
7 Tarsal bones //)h’
5 Metatarsals and 14 Phalanges (foot) H%m

‘ Fig.30: Anterior view of the lower limb bones.
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The Hip (Coxal) Bone:

Each hip bone consists of three bones that fuse together: ilium,
pubis, and ischium

The two hip bones are joined anteriorly at the pubic symphysis and
they’re joined posteriorly to the sacrum at the sacroiliac joints

SACRUM

— COCCYX

ILIUM

PUBIS [ Hip bone

ISCHIUM

‘ Fig.31: Anterior view of the pelvic girdle. ‘
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The llium:

Largest and most superior of the three hip bones.

Superior border - iliac crest. Possess a tubercle

Has four prominent projections: the superior and inferior
anterior and posterior iliac spines

Greater sciatic notch is located between the posterior inferior
iliac spine and the ischial spine. Through it pass the sciatic nerve

The Pubis:

Pubis - inferior and anterior part of the hip bone

The two pubic bones meet at the pubic symphysis. The angle
below this joint is called the pubic arch
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The Ischium:

Ischium - inferior and posterior part of the hip bone

Most prominent feature is the ischial tuberosity, it is the part that
meets the chair when you are sitting

Ischial spine — a prominent projection. Below the spine we have the
lesser sciatic notch

QO The 3 bones fuse at and participate in the formation of the
acetabulum which is the site of articulation with the head of femur.

O The obturator foramen is bounded by the pubis and ischium. It’s the
largest foramen in the body.

O Differences exist between the male and female pelvis. The features
of the female pelvis permit easier process of child birth.
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POSTERIOR ANTERIOR

(a) Lateral view showing parts of hip bone

POSTERIOR ANTERIOR

Gluteal lines
Anterior
Inferior
Posterior

iliac spine

Greater sciatic notch
Body of ischium
Ischial spine

Lesser sciatic notch

Ischial tuberosity
Ramus of ischium

(b) Detailed lateral view

Fig.32: Features of the three pelvic bones.
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The Femur:

Femur - longest, heaviest, and strongest bone in the body
Proximal end: Features a head
witch articulates with  the |Fowea

acetabulum to form the hip joint.
The head has a small depression

called the fovea capitis for intertrochanteri
attachment of a ligament. Distal
to the head is the neck and distal |25 —
to it are the greater and lesser
trochanters.

Shaft: for attachment of muscles.
Distal end: Two condyles that articulate inferiorly with the tibia
and anteriorly with the patella. Proximal to the condyles are the
medial and lateral epicondyles for muscle attachment.

‘ Fig.33: The proximal end of the femur. ‘

Jb delae Sy Ja5I tibia Jl oSl * femur Jl waa avualdl UG dalae SS9 ok
ey S e ay lower leg

femur Jl <=l

Head:

s s oSy didlag 8 fovea capitis <! 1=l depression

JIelia Liwe @accetebulum Jl o ’l.s:u;:g hip boneJ! as s ;s ligament
Lasie ¥ | upper limbJl cas girdled! ;e il lower limb casigirdle
sl o paaty Lo elia line ,STOLS ey T9a oo &l ligament
Ul o pagall glasy oSaa, I alail gay oKy saie (agall
Sa¥4l]

Just one neck:

greater and lesser trochanters:
intertrochanteric crestgaic agiling

crest Jls groove JI (e 3,4l
Jalall groove !
)yl cresty!

shaft:
.muscle attachment J! ;Lac Lals

Distal end

RYS

condyles:

tiblaJl tele &3 medial condyle & Joois medially aaly golic 5,
JI ulaal lateral condyle a» Jois femur JI a5 lateral condyle Jl
tibia

epicondyles:
mediallyJl s lassg 3SYg mediald) g lateraldl oo geolse 395
.muscle attachmentJ! ;e (dgseaas



Fig.34: Features
of the femur bone.
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The Patella:

Largest sesamoid bone in the body
Forms the patellofemoral joint

Triangular in shape. The base is superior. The narrow apex is
inferior

Increases the leverage of the quadriceps femoris muscle
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tibia JI da

The Tibia (Shin Bone):

The larger, medial weight-bearing bone of the leg

Proximal end: The lateral and medial condyles on the superior
surface which articulates with the condyles of the femur to form the
knee joint.

Shaft: Exhibits the tibial tuberosity for attachment of the patellar
ligament. The lateral border of the shaft is the sharp interosseous
border.

Distal end: It articulates distally with the talus at the ankle joint.
Features the medial malleolus.

The Fibula:

The smaller, laterally placed bone of the leg
Non-weight bearing. Serve for muscle attachment
Shaft — medial interosseous border

Distal end, articulates with the tibia and the talus. Features the
lateral malleolus.
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Fig.36: The tibia
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The Skeleton of the Foot:

Seven tarsal bones - talus (articulates with s ;’ ) \
tibia and fibula), calcaneus (the heel bone, W
the largest and strongest tarsal bone),
navicular, cuboid and three cuneiforms

Five metatarsals

14 phalanges - two in the big toe (hallux)
and three in each of the other toes

Two longitudinal and one transverse arches
support the weight of the body and assist in
walking. When the arches decrease, we’ll
have a flat foot.

\j &/ Fig.37: Above: bones of the ankle

; g— =i and foot. Left: arches of the foot.
5 i g n } N N
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Fibrous Joints: v' '

U Bones are held together by dense L N, e
collagenous irregular connective tissue with ‘
no cavity. Example: (Sutures between
most skull bones and *Gomphoses in e&.
which a cone-shaped peg fits into a socket A\

(like joints between teeth and their sockets). 5& A

Joints

/
Cartilaginous Joints: ‘( e

U Bones are held together by cartilage with no (
cavity. Symphyses are joints in which
articulating bones are covered by hyaline e
cartilage with a disc of fibrocartilage \ ,/"\ Ty P
between the bones. Example: symphysis Y
pubis and the intervertebral joints. i /
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Synovial Joints:

I') A synovial cavity allows the joint to be freely movable.

2) Articular surfaces of bones are covered by hyaline articular
cartilage.

3) Surrounded by articular capsule which is formed of an outer
fibrous capsule and an inner synovial membrane.

4) The cavity contains synovial
[fluid secreted by the synovial
membrane. This fluid

lubricates the joint, “’absorbs
shocks, and ‘“'maintain the
cartilage.

|Fig.38: Features of synovial joints. | b
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Types Synovial Joints:

= Synovial joints are classified according to type of movement
and the shape of the articulating bones into:

1) Planar Joints
0 Primarily permit gliding movements.
o Intercarpal joints.

2) Hinge Joints
o Produce an opening and closing
motion like that of a hinged door.
0 Permit only flexion and extension.

o Knee, elbow, and the interphalangeal e
joints.

| Fig.39: Planar (top) and hinge (bottom) joints. ‘
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Pivot Joints

o Surface of one bone articulates with a ring formed partly by
another bone.

o Only rotation can occur
o Altlantoaxial and radioulnar joints
Condyloid Joints

o Oval projection of one bone fits into the oval-shaped depression
of another bone.

o Flexion, extension, abduction and adduction are allowed
o Wrist

‘ Fig.40: Pivot (left) and condyloid (right) joints. l
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Saddle Joints

o Articular surface of one bone is saddle-shaped, and the articular
surface of the other bone fits into the “saddle”

o Flexion, extension, abduction and adduction
o Carpometacapal joint of the thumb
Ball-and-Socket Joints

o Ball-like part of one bone fitting into a cup-like depression of
another bone

o Flexion, extension, abduction, adduction, circumduction and
rotation are allowed

o Shoulder and hip

‘ Fig.41: Saddle (left) and ball-and-socket (right) joints. ‘
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The Shoulder (Glenohumeral) Joint:

o Synovial ball-and- <
socket joint formed by . :
the head of the ‘e ——~ >
humerus and glenoid joint )

cavity of the scapula Era—
o Movements: Flexion, iy
extension, abduction, biceps muscle
adduction,
circumduction, and
medial and lateral
rotation. Fig.42: The shoulder joint.

a More freedom of movement than any other joint of the body
which comes at the expense of stability

o Rotator Cuff: a group of muscles that surrounds and stabilizes
the shoulder joint. They keep the head of humerus in position.
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The Hip (Coxal) Joint:

iliofemoral

o Synovial  ball-and-socket ligament
joint formed by the head of
the femur and the
acetabulum of the hip bone. ~ jichiofemoral

ligament

o A very stable joint on the
expense of decreasing
range of movement.

0o Movements: Flexion,
extension, abduction,
adduction, circumduction,
and medial and lateral
rotation.

pubofemoral
ligament

Ligament of the
head of femur Fig.43: The hip
join.

o Ligaments outside the joint help stabilize it. The ligament of the
head of femur is found within the joint and keep the head of the
femur in its place inside the acetabulum.
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The Knee Joint:

o Synovial  modified-hinge o
joint formed by the femur, Cruciate ligaments
tibia and patella. (inside joint)

Collateral ligaments

o Movements: Flexion, (outside joint)

extension, and slight medial
and lateral rotation of the
leg when flexed.

o Ligaments outside and
inside the joint help _ i3
stabilize it. Fibula Tibia

o Menisci: Two fibrocartilage
discs between the tibial and
femoral condyles help

Menisci

compensate for the Fig.44: Knee joint: ligaments and menisci.
irregular  shapes of the
bones.
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