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Vertebral Column and Thoracic Cage

7 Laboratory Exercise

Purpose of the Exercise

To examine the vertebral column and the thoracic cage of the 
human skeleton and to identify the bones and major features 
of these parts.

Learning Outcomes

After completing this exercise, you should be able to

 Identify the structures and functions of the vertebral 
column.

 Locate the features of a vertebra.

 Distinguish the cervical, thoracic, and lumbar vertebrae 
and the sacrum and coccyx.

 Identify the structures and functions of the thoracic 
cage.

 Distinguish between true and false ribs.
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Materials Needed

Human skeleton, articulated
Samples of cervical, thoracic, and lumbar vertebrae
Human skeleton, disarticulated

Pre-Lab

Carefully read the introductory material and examine 
the entire lab. Be familiar with the vertebral column 
and the thoracic cage from lecture or the textbook. 
Answer the pre-lab questions.

Pre-Lab Questions: Select the correct answer for 
each of the following questions:

 1. The most superior bone of the vertebral column 
is the
 a. coccyx. b. vertebra prominens.
 c. axis. d. atlas.

 2. The vertebral column possesses
 a. four curvatures. b. three curvatures.
 c. one curvature. d.  no curvatures as it is 

straight.

 3. Humans have __________ pairs of true ribs.
 a. two b. five
 c. seven d. twelve

 4. The ______________ ribs do not have costal 
cartilage attachments to the sternum.
 a. false b. floating
 c. true d. superior

 5. Humans possess ___________ cervical vertebrae.
 a. twenty-six b. twelve
 c. seven d. five

 6. The superior end of the sacrum articulates with the 
 a. coccyx. b. femur.
 c. twelfth thoracic d. fifth lumbar 

vertebra.   vertebra.

 7. The anterior (sternal) end of a rib articulates with 
a thoracic vertebra. 

True ______ False _______

 8. All cervical, thoracic, and lumbar vertebrae possess 
a vertebral foramen.  

True ______ False _______

 9. A feature of the second cervical vertebra is the dens. 

True ______ False _______
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The vertebral column, consisting of twenty-six 
bones, extends from the skull to the pelvis and forms the 
vertical axis of the human skeleton. The vertebral column 
includes seven cervical vertebrae, twelve thoracic vertebrae, 
five lumbar vertebrae, one sacrum of five fused vertebrae, 
and one coccyx of usually four fused vertebrae. To help you 
to remember the number of cervical, thoracic, and lumbar 
vertebrae from superior to inferior, consider this saying: 
breakfast at 7, lunch at 12, and dinner at 5. These vertebrae 
are separated from one another by cartilaginous interverte-
bral discs and are held together by ligaments.

The thoracic cage surrounds the thoracic and upper 
abdominal cavities. It includes the ribs, the thoracic verte-
brae, the sternum, and the costal cartilages. The thoracic 
cage provides protection for the heart and lungs.

Procedure A—Vertebral Column

The vertebral column extends from the first cervical vertebra 
next to the skull to the inferior tip of the coccyx. The first 
cervical vertebra (C1) is also known as the atlas and has a 
posterior tubercle instead of a more pronounced spinous pro-
cess. The second cervical vertebra (C2), known as the axis, 
has a superior projection, the dens (odontoid process) that 
serves as a pivot point for some rotational movements. The 
seventh cervical vertebra (C7) is often referred to as the ver-
tebra prominens because the spinous process is elongated 
and easily palpated as a surface feature. The seven cervical 
vertebrae have the distinctive feature of transverse foramina 
for passageways of blood vessels serving the brain. 

The twelve thoracic vertebrae have facets for the articu-
lation sites of the twelve pairs of ribs. They are larger than 
the cervical vertebrae and have spinous processes that are 
rather long and have an inferior angle. The five lumbar ver-
tebrae have the largest bodies, allowing better support and 
resistance to twisting of the trunk, and spinous processes that 
are rather short and blunt. 

The five sacral vertebrae of a child fuse into a single 
bone by the age of about 26. The posterior ridge known as 
the medial sacral crest represents fused spinous processes. 
The usual four coccyx vertebrae fuse into a single bone by 
the age of about 30.

The four curvatures of the vertebral column develop 
either before or after birth. The thoracic and sacral curvatures 
(primary curvatures) form by the time of birth. The cervical 
curvature develops by the time a baby is able to hold the head 
erect and crawl, while the lumbar curvature forms by the time 
the child is able to walk. The cervical and lumbar curvatures 
represent the secondary curvatures. The four curvatures allow 
for flexibility and resiliency of the vertebral column and for it 
to function somewhat like a spring instead of a rigid rod. 

 1. Examine figure 7.1 and the vertebral column of the 
human skeleton. Locate the following bones and fea-
tures. At the same time, locate as many of the cor-

FIGURE 7.1 Bones and features of the vertebral 
column (right lateral view).

Critical Thinking Activity

Note the four curvatures of the vertebral column. What 
functional advantages exist with curvatures for skeletal 
structure instead of a straight vertebral column?
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FIGURE 7.2  The superior features of (a) the atlas, and the superior and right lateral features of (b) the axis. (The 
broken arrow indicates a transverse foramen.) 

responding bones and features in your skeleton as 
possible.

cervical vertebrae  (7)
• atlas (C1)

• axis (C2)

• vertebra prominens (C7)
thoracic vertebrae (12)
lumbar vertebrae (5)
sacrum (1)
coccyx (1)
intervertebral discs—fibrocartilage
vertebral canal—contains spinal cord
cervical curvature
thoracic curvature
lumbar curvature
sacral (pelvic) curvature
intervertebral foramina—passageway for spinal 

nerves

 2. Compare the available samples of cervical, thoracic, 
and lumbar vertebrae along with figures 7.2 and 7.3. 
Note differences in size and shapes and locate the fol-
lowing features:

vertebral foramen—location of spinal cord
body—largest part of vertebra; main support portion
pedicles—form lateral area of vertebral foramen
laminae—thin plates forming posterior area of 

vertebral foramen
spinous process—posterior projection
transverse processes—lateral projections
facets—articulating surfaces
superior articular processes—superior projections
inferior articular processes—inferior projections
inferior vertebral notch—space for nerve passage
transverse foramina—only present on cervical 

vertebrae; passageway for blood vessels
dens (odontoid process) of axis—superior process 

of C2 and is a pivot location at atlas



Number code:
1. Superior articular process
2. Transverse process
3. Lamina
4. Spinous process
5. Pedicle
6. Body
7. Inferior vertebral notch
8. Vertebral foramen
9. Transverse foramen

10. Costal facets
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FIGURE 7.3  The superior and right lateral features of the (a) cervical, (b) thoracic, and (c) lumbar vertebrae. (The 
broken arrow indicates a transverse foramen.) 
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FIGURE 7.4 The sacrum and coccyx.

 3. Examine the sacrum and coccyx along with figure 7.4. 
Locate the following features:

sacrum—formed by five fused vertebrae

• superior articular process—superior projection 
with a facet articulation site

• anterior sacral foramen—passageway for blood 
vessels and nerves

• posterior sacral foramen—passageway for 
blood vessels and nerves

• sacral promontory—anterior border of S1; 
important landmark for obstetricians

• sacral canal—portion of vetrebral canal

• median sacral crest—area of fused spinous 
processes

• sacral hiatus—inferior opening of vertebral 
canal

coccyx—formed by three to five fused vertebrae

 4. Complete Parts A and B of Laboratory Assessment 7.

Procedure B—Thoracic Cage

The twelve thoracic vertebrae are associated with the twelve 
pairs of ribs. The superior seven pairs of ribs are connected 
directly to the sternum with costal cartilage and are known 
as true ribs. The five inferior pairs, known as false ribs, either 
connect indirectly to the sternum with costal cartilage or do 
not connect to the sternum. Pairs eleven and twelve are 
called the floating ribs because they only connect with the 
thoracic vertebrae and not with the sternum.

The manubrium, body, and xiphoid process represent 
three regions that eventually fuse into a single flat bone, 
the sternum. The heart is located mainly beneath the body 
portion of the sternum. Any chest compressions adminis-

tered during cardiopulmonary resuscitation should be over 
the body area of the sternum, not the xiphoid process region. 
Chest compressions over the xiphoid process region can 
force the xiphoid process deep into the liver or the inferior 
portion of the heart and cause a fatal hemorrhage to occur. 

 1. Examine figures 7.5 and 7.6 and the thoracic cage of 
the human skeleton. Locate the following bones and 
features:

rib
• head—expanded end near thoracic vertebra

• tubercle—projection near thoracic vertebra

• neck—narrow region between head and tubercle

• shaft—main portion

• anterior (sternal) end—costal cartilage location

• facets—articulation surfaces

• true ribs—pairs 1–7

• false ribs—pairs 8–12; includes floating ribs

•  floating ribs—pairs 11–12

costal cartilages—hyaline cartilage

sternum
• jugular (suprasternal) notch—superior concave 

border of manubrium

• clavicular notch—articulation site of clavicle

• manubrium—superior part

• sternal angle—junction of manubrium and 
body at level of second rib pair

• body—largest, middle part

• xiphoid process—inferior part; remains 
cartilaginous until adulthood

 2. Complete Parts C and D of the laboratory assessment.
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FIGURE 7.6  Bones and features of the thoracic cage (anterior view).

FIGURE 7.5  Superior view of a typical rib with the articulation sites with a thoracic vertebra.



Name 

Date 

Section 

The  corresponds to the indicated outcome(s) found at the beginning of the 
laboratory exercise.
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Vertebral Column 

and Thoracic Cage

Part A  Assessments

Complete the following statements:

 1. The vertebral column encloses and protects the _______________________. 1

 2. The vertebral column extends from the skull to the _______________________. 1

 3. The seventh cervical vertebra is called the _______________________ and has an obvious spinous process surface feature 
that can be palpated. 2

 4. The _______________________ of the vertebrae support the weight of the head and trunk. 2

 5. The _______________________ separate adjacent vertebrae, and they soften the forces created by walking. 1

 6. The intervertebral foramina provide passageways for _______________________. 1

 7. Transverse foramina of _______________________ vertebrae serve as passageways for blood vessels leading to the brain.  3

 8. The first vertebra also is called the _______________________. 3

 9. When the head is moved from side to side, the first vertebra pivots around the _______________________ of the second 
vertebra. 2

 10. The _______________________ vertebrae have the largest and strongest bodies. 3

 11. The number of vertebrae that fuse in the adult to form the sacrum is _______________________. 1

Part B Assessments

 1. Based on your observations, compare typical cervical, thoracic, and lumbar vertebrae in relation to the characteristics indi-
cated in the table. The table is partly completed. For your responses, consider characteristics such as size, shape, presence 
or absence, and unique features. 2  3

Vertebra Number Size Body Spinous Process Transverse Foramina

Cervical 7 smallest C2 through C6 are forked

Thoracic intermediate

Lumbar absent

7
Laboratory Assessment

spinal cord

pelvis

vertebra prominens

bodies

intervertebral discs

spinal nerves

cervical

atlas

lumbar

dens

five

12

smallest present

absent

largest largest

intermediate pointed and angled 
downward

short, blunt, and nearly
horizontal5
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Coccyx
Costal facets
Intervertebral disc
Intervertebral foramen
Median sacral crest
Sacral promontory
Spinous processes
Thoracic vertebra
Transverse processes
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 2. Identify the bones and features in figures 7.7 and 7.8.

FIGURE 7.7  Label the bones and features of a lateral view of a vertebral column by placing the correct numbers in 
the spaces provided. 1  2
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Spinous process of C7 (vertebra prominens)

1

 (bone)

 (bone)

Body of seventh cervical vertebra 

Occipital bone

Mandible 

Terms:
Atlas
Axis
Body
Intervertebral disc
Spinous process
Transverse process
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FIGURE 7.8 Identify the bones and features indicated in this radiograph of the neck (lateral view), using the terms 
provided. 1  2

Part C  Assessments

Complete the following statements:

 1. The manubrium, body, and xiphoid process form a bone called the ________________________. 4

 2. The last two pairs of ribs that have no cartilaginous attachments to the sternum are sometimes called _________________ 
ribs. 5

 3. There are _______________________ pairs of true ribs. 5

 4. Costal cartilages are composed of _______________________ tissue. 4

 5. The manubrium articulates with the _______________________ on its superior border. 4

 6. List three general functions of the thoracic cage. 4   ______________________________________________________

   ________________________________________________________________________________________________

 7. The sternal angle indicates the location of the _______________________ pair of ribs. 4

Atlas

Axis

Transverse process

Intervertebral disc

Body

sternum

seven

hyaline cartilage

clavicles

second

support pectoral girdle and upper limbs; protects heart 

and lungs; involved in breathing; muscle attachments

floating

Spinous process
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Terms:
Costal cartilage of false rib
Costal cartilage of true rib
Clavicular notch
Floating rib
Jugular notch
Sternal angle
Sternum
True rib
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Part D Assessments

Identify the bones and features indicated in figure 7.9.

FIGURE 7.9 Label the bones and features of the thoracic cage, using the terms provided. 4  5

Jugular notch

Sternum

Clavicular notch

Sternal angle

True rib

Costal cartilage of true rib

Costal cartilage of false rib

Floating rib




