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UNDERSTANDING
THE AXIAL
SKELETON: A
COMPREHENSIVE
GUIDE TO
EXERCISE 10

F o r  s t u d e n t s  o f
a n a t o m y  a n d
physiology,  few  topics
are as foundational as
the  skeletal  system.
A m o n g  t h e  m o s t
critical chapters in any
introductory  anatomy
course  is  The  Axial
Skeleton  Exercise
1 0 ,  a  d e t a i l e d
explorat ion  of  the
bones  that  form  the

central  axis  of  the
human  body.  Th is
exercise  typical ly
appears in lab manuals
and  textbooks  as  a
core  component  of
l e a r n i n g  h u m a n
osteology.  Whether
you are preparing for a
lab practical, reviewing
for an exam, or simply
seek ing  a  deeper
understanding  of  your
o w n  s k e l e t a l
framework,  mastering
the  content  of  The
A x i a l  S k e l e t o n
E x e r c i s e  1 0  i s
essential.  This  article
provides  a  thorough
breakdown of the axial
skeleton,  covering  its
major components, key
anatomical  landmarks,
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and  practical  study
strategies to  help you
succeed.

WHAT IS THE
AXIAL SKELETON?

The human skeleton is
d i v i d e d  i n t o  t w o
principal  divisions:  the
axial skeleton and the
appendicular  skeleton.
The  axial  skeleton
f o r m s  t h e  b o d y ' s
central, vertical axis. It
includes  the  bones  of
the skull, the vertebral
c o l u m n ,  a n d  t h e
thoracic cage (ribs and
sternum). In total,  the
a x i a l  s k e l e t o n
c o m p r i s e s
approx imate ly  80
bones  in  the  adult
human  body .  The
A x i a l  S k e l e t o n
Exercise  10  typically
focuses  on  identifying
t h e s e  b o n e s ,
understanding  their
art iculat ions,  and
recogn iz ing  the i r
unique  features.

The  primary  functions
of  the  axial  skeleton
include protecting vital
organs  such  as  the
brain,  spinal  cord,
hear t ,  and  lungs ;
p rov id i ng  a  r i g i d
f r a m e w o r k  f o r
supporting  the  body's
weight; and serving as
an attachment site for
muscles  that  facilitate
movement of the head,
neck, and trunk. A solid
grasp  o f  the  ax ia l
skeleton is prerequisite
t o  s t u d y i n g  t h e
appendicular  skeleton
and understanding how
t h e  e n t i r e
m u s c u l o s k e l e t a l
s y s t e m  w o r k s  i n
concert.

THE SKULL:
CRANIAL AND
FACIAL BONES

The  skull  is  arguably
the most complex part
of the axial skeleton. In
The  Axial  Skeleton
Exercise 10, students
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are  often  required  to
identify  22  individual
bones  that  make  up
the skull, not counting
the  auditory  ossicles.
These  22  bones  are
d i v i d e d  i n t o  t w o
groups:  the  cranial
bones  (eight  bones)
and  the  facial  bones
(14 bones).

Cranial
Bones
The eight cranial bones
form the cranial cavity,
which  encloses  and
protects  the  brain.
They  are:

Frontal bone –
Forms the
forehead and the
superior part of
the orbits. It also
contains the
frontal sinuses.
Parietal bones
(2) – These
paired bones

form the majority
of the superior
and lateral walls
of the cranium.
They articulate
at the sagittal
suture.
Temporal
bones (2) –
Located on the
lateral sides of
the skull, these
bones house the
structures of the
inner ear,
including the
cochlea and
semicircular
canals. Key
landmarks
include the
mastoid process,
styloid process,
and zygomatic
process.
Occipital bone
– Forms the
posterior and
inferior part of
the cranium. It
contains the
foramen
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magnum,
through which
the spinal cord
connects with
the brain, and
the occipital
condyles, which
articulate with
the first cervical
vertebra (atlas).
Sphenoid bone
– Often described
as a "keystone"
bone because it
articulates with
all other cranial
bones. It lies at
the base of the
skull and forms
part of the floor
of the cranial
cavity and the
orbits. The sella
turcica, a
depression that
houses the
pituitary gland, is
a key feature.
Ethmoid bone –
A fragile, spongy
bone located
between the

orbits. It
contributes to
the medial wall
of the orbits, the
nasal septum,
and the roof of
the nasal cavity.
The crista galli
and the
cribriform plate
are important
landmarks.

Facial
Bones
The  14  facial  bones
provide  the  structure
of the face, protect the
e n t r a n c e s  t o  t h e
d i g e s t i v e  a n d
respiratory  tracts,  and
house  the  sensory
organs  for  v is ion,
smell,  and  taste.  Key
facial bones include:

Mandible – The
largest and
strongest facial
bone. It is the
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only movable
bone of the skull,
forming the
lower jaw and
holding the lower
teeth.
Maxillae (2) –
These paired
bones form the
upper jaw, the
anterior part of
the hard palate,
and contribute to
the orbits and
nasal cavity.
Zygomatic
bones (2) –
Commonly
referred to as the
cheekbones,
they form the
prominence of
the cheeks and
contribute to the
lateral walls of
the orbits.
Nasal bones (2)
– Small,
rectangular
bones that form
the bridge of the
nose.

Lacrimal bones
(2) – The
smallest facial
bones, located in
the medial wall
of the orbit. They
contain the
lacrimal fossa,
which houses the
tear sac.
Palatine bones
(2) – L-shaped
bones that form
the posterior part
of the hard
palate and
contribute to the
floor of the nasal
cavity.
Inferior nasal
conchae (2) –
Thin, curved
bones that
project into the
nasal cavity and
help create
turbulent airflow
to warm and
humidify inhaled
air.
Vomer – A thin,
flattened bone
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that forms the
inferior and
posterior part of
the nasal
septum.

THE VERTEBRAL
COLUMN: A
STRUCTURAL
MARVEL

The  vertebral  column,
a lso  known  as  the
spine or backbone, is a
flexible  column  of  26
bones  in  the  adult
human (33 bones in a
child, but several fuse
during  development).
In The Axial Skeleton
Exercise 10, students
learn  to  identify  the
regions of the vertebral
column and the unique
character ist ics  of
vertebrae  from  each
region.

Regions

of the
Vertebral
Column

Cervical1.
vertebrae (7) –
The vertebrae of
the neck,
designated C1
through C7. They
are the smallest
and most mobile
vertebrae. The
first two cervical
vertebrae, the
atlas (C1) and
axis (C2), are
uniquely adapted
for supporting
the skull and
enabling head
rotation. All
cervical
vertebrae have
transverse
foramen, a
distinguishing
feature.
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Thoracic2.
vertebrae (12)
– Designated T1
through T12,
these vertebrae
are larger than
cervical
vertebrae and
have costal
facets for
articulation with
the ribs. They are
less mobile than
cervical
vertebrae.
Lumbar3.
vertebrae (5) –
Designated L1
through L5,
these are the
largest and
strongest
vertebrae
because they
bear the most
weight. They do
not have
transverse
foramen or costal
facets.
Sacrum – A4.
triangular bone

formed by the
fusion of five
sacral vertebrae.
It articulates with
the fifth lumbar
vertebra
superiorly and
with the hip
bones laterally to
form the pelvic
girdle.
Coccyx –5.
Commonly
known as the
tailbone, it is
formed by the
fusion of four
(occasionally
five) small
coccygeal
vertebrae.

Curvature
s of the
Spine
The  vertebral  column
exhibits  four  natural
curvatures in the adult:



8

8 The Axial Skeleton Exercise 10 2026-05-04

the  cervical  curve
(convex anteriorly), the
t h o r a c i c  c u r v e
(concave  anteriorly),
the  l umbar  cu rve
(convex  anteriorly),
and  the  sacral  curve
(concave  anteriorly).
These  curvatures
provide  flexibility,
absorb shock, and help
maintain balance. The
A x i a l  S k e l e t o n
Exercise  10  often
emphasizes  these
curvatures  and  their
clinical  significance,
including  conditions
such  as  sco l ios is ,
kyphosis, and lordosis.

THE THORACIC
CAGE:
PROTECTION AND
RESPIRATION

The  thoracic  cage,  or
rib  cage,  forms  the
bony framework of the
thorax.  It  includes the
sternum,  12  pairs  of
ribs,  and  the  thoracic
vertebrae.  In  The

A x i a l  S k e l e t o n
Exercise 10, students
learn to identify these
c o m p o n e n t s  a n d
unders tand  the i r
functions in protecting
the  heart  and  lungs
a n d  f a c i l i t a t i n g
respiration.

The
Sternum
T h e  s t e r n u m ,  o r
breastbone,  is  a  flat,
elongated bone located
in the anterior midline
o f  t h e  t h o r a x .  I t
consists of three parts:

Manubrium –
The superior
portion, which
articulates with
the clavicles and
the first two ribs.
Body
(gladiolus) –
The middle and
largest portion,
which articulates
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with ribs 2
through 7 via
costal cartilages.
Xiphoid
process – The
small, inferior
portion. It is
cartilaginous at
birth and ossifies
in adulthood. It
serves as an
attachment site
for the
diaphragm and
abdominal
muscles.

The Ribs
There  are  12  pairs  of
ribs,  each  classified  as
either  true  ribs,  false
ribs, or floating ribs:

True ribs (pairs
1–7) – These ribs
attach directly to
the sternum via
their own costal
cartilages.
False ribs
(pairs 8–10) –

These ribs do not
attach directly to
the sternum.
Instead, their
costal cartilages
attach to the
cartilage of the
seventh rib,
forming an
indirect
connection.
Floating ribs
(pairs 11–12) –
These ribs have
no anterior
attachment to
the sternum.
They are
embedded in the
muscles of the
posterior
abdominal wall.

Each  rib  has  a  head,
neck,  tubercle,  and
s h a f t .  T h e  h e a d
articulates  with  the
vertebral  body,  the
tubercle  articulates
with  the  transverse
p r o c e s s  o f  t h e
c o r r e s p o n d i n g
vertebra, and the shaft
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curves  anteriorly  and
inferiorly.

KEY ANATOMICAL
LANDMARKS AND
FEATURES

Success  in  The Axial
Skeleton Exercise 10
d e p e n d s  o n
recognizing  specific
landmarks  on  each
bone. Here are some of
the  most  important
features  to  study:

Skull
Landmark
s

Sutures – The
immovable joints
between cranial
bones. The major
sutures include
the coronal,
sagittal,
lambdoid, and
squamous
sutures.

Foramina –
Openings in
bones that allow
passage of
nerves and blood
vessels. Key
examples include
the foramen
magnum, jugular
foramen, and
optic canal.
Processes –
Projections or
outgrowths of
bone. Examples
include the
mastoid process,
styloid process,
and zygomatic
process.
Sinuses – Air-
filled cavities
within certain
bones of the
skull, including
the frontal,
sphenoid,
ethmoid, and
maxillary
sinuses.
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Vertebral
Landmark
s

Body (centrum)
– The weight-
bearing anterior
portion of a
vertebra.
Vertebral arch
– The posterior
portion of a
vertebra, formed
by two pedicles
and two laminae.
Vertebral
foramen – The
opening through
which the spinal
cord passes.
Transverse
processes –
Lateral
projections from
the vertebral
arch.
Spinous
process – A

posterior
projection from
the vertebral
arch.
Intervertebral
foramina –
Openings
between
adjacent
vertebrae
through which
spinal nerves
exit.

CLINICAL
APPLICATIONS OF
AXIAL SKELETON
ANATOMY

Understanding  the
axial  skeleton  is  not
merely  an  academic
e x e r c i s e .  T h e
knowledge gained from
The  Axial  Skeleton
Exercise 10 has direct
clinical  relevance.  For
example,  fractures  of
the  occipital  bone  or
the  base  of  the  skull
can be life-threatening
due to  their  proximity
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to  the  brainstem  and
major  blood  vessels.
Vertebral fractures can
lead  to  spinal  cord
injury  and  paralysis.
H e r n i a t e d
intervertebral  discs,
c o m m o n l y  i n  t h e
lumbar  region,  can
compress spinal nerves
a n d  c a u s e  p a i n ,
n u m b n e s s ,  o r

weakness. Scoliosis, an
abno rma l  l a te ra l
curvature of the spine,
o f t e n  r e q u i r e s
o r t h o p e d i c
i n t e r v e n t i o n .  A
t h o r o u g h
understanding of  axial
skeleton  anatomy  is
therefore  critical  for
h e a l t h c a r e
professionals, including
physicians, physical


