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Chapter-1  Introduction to Surface Anatomy and Palpation

Video resources

Introduction and The Upper Limbs

https://www.youtube.com/watch?v=w4yno2H3N84&t=7s

The appendicular skeleton – The lower limbs

https://www.youtube.com/watch?v=ukSDvTE9-3Y&t=20s

The axial skeleton

https://www.youtube.com/watch?v=xEbXmNOutH4&t=1s

https://www.youtube.com/watch?v=w4yno2H3N84&t=7s
https://www.youtube.com/watch?v=ukSDvTE9-3Y&t=20s
https://www.youtube.com/watch?v=xEbXmNOutH4&t=1s
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Surface anatomy and palpation of 

superficial and deep anatomical 

structures is a key component to any 

clinical syllabus. Unlike anatomy and 

physiology which can be learned from 

texts, surface anatomy relies on 

practice with real and live bodies.

But remember that real bodies will vary 

greatly in shape, size and overall 

morphology, unlike our carefully selected 

subject which is intended to make 

identification and palpation easy for 

demonstration purposes.

Bodies can range from the extremely lean 

and muscular to the extreme obese. Other 

factors to add to shape variability include 

age and state of physical health. 

Also, consider gross deformities such as 

extreme kyphoscoliosis with subsequent 

displacement of the position of anatomical 

structures, both externally and internally.

Furthermore, there are many congenital and 

genetic factors that one must think about 

when trying to palpate or locate structures. 

Consider for instance the presence of a 

cervical rib, a 6th lumbar vertebra or 

lumbarised sacrum, or a high riding 

sacrum. 

Other anatomical variations include a low 

lying costal margin, an absent muscle like 

serratus or palmaris longus, and many 

other musculoskeletal variations.   Also 

consider internal organ variability such as 

the lobes of the lung, an atrophic or horse-

shoe shaped kidney and many others.   

Before examining a patient ensure that you 

have issued clear instructions and justified 

rationale for your procedure. Patient 

comfort such as position, support and 

warmth not only puts the patient at ease 

but also makes palpation easier to 

perform. 

Palpation skills and tactile perception will 

improve with practice, particularly, with a 

variety of bodies. On some occasions 

surface anatomy and palpation relies on 

good visual inspection but also on 

refined tactile skills. 

Use the pads of your fingers to feel and 

evaluate small or deep structures and 

the whole of the palmar aspect of your 

fingers for larger more superficial 

structures. In particular, with deep 

structures you need to focus your mind 

into what your hands are telling you 

about textures, resistance, and quality 

of tissues. 

Changing your angle of approach, the 

position of the patient, your applicator, 

the pressure exerted or the direction of 

hand movement can make a significant 

difference to the ease and effectiveness  

of palpation. 

You can position the patient in extreme 

postures in order to help accentuate the 

surface position or to help evaluate an 

internal structure. 

However, you should not use this 

position to map out the actual location of 

structures in relation to the rest of the 

body as external structures or internal 

organs would have shifted from their 

neutral position

These were a few guidelines on surface 

anatomy and palpation. For more in-

depth coverage we suggest you consult 

a textbook on this subject such as those 

cited in our reference list at the end of 

this presentation

Principles of surface anatomy and palpation
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The Anatomical Position

• When describing the position of body 

structures you must bear in mind that this is 

always in relation to the anatomical 

position. 

• The subject stands erect with arms by their 

side and palms facing forwards. 

• Location of structures are often described in 

relation to the anatomical planes.

The Coronal Plane 

• The coronal plane is a vertical line that runs 

on a lateral to lateral direction dividing the 

body into non-symmetrical anterior and 

posterior portions. It is at right angles to the 

sagittal plane. 

The Transverse Plane 

• The transverse plane is marked by a 

horizontal line dividing the body into a 

superior and inferior portion.

The Sagittal  and Mid Sagittal

Plane

• The mid sagittal plane is marked by a 

vertical line running in an antero-posterior 

direction dividing the body into equal and 

near-symmetrical left and right halves. 

• This line runs through the centre of the 

nose, the sternum and the symphysis pubis.
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The Four Abdominal Quadrants

• The abdominal cavity may be mapped out 

using the 4 quadrant system. A mid-sagittal

line is drawn from the xyphoid process 

through the umbilicus and to the symphysis

pubis. The transverse line is also drawn at 

umbilical level.

The four quadrants are named accordingly:

• Right upper quadrant

• Left upper quadrant

• Right lower quadrant

• Left lower quadrant

• This system can be used in mapping out 

large abdominal structures or when defining 

broader patterns pain. 

• The vertical lines or midclavicular planes 
are formed by 2 parasagittal lines extending 
downwards from the middle of the clavicles. 
They go through the semilunar lines of the 
abdomen and terminate at a midpoint 
between the anterior superior iliac spine 
and the symphysis pubis.

• The central squares or regions are named 
the epigastric, umbilical and hypogastric (or 
pubic).

• The lateral regions are the right and left 
hypochondriac, the right and left lumbar, 
and the right and left inguinal regions. 
These are also called the pelvic or iliac 
regions.

The Nine Abdomino-Pelvic 
Regions

• There are two horizontal planes and two 

vertical planes which divide the abdomen 

into nine regions or compartments. These 

regions are important for the definition of 

organ position and more specific location of 

symptoms.

• The superior horizontal plane is drawn at 

the subcostal plane (that is at the level of 

10th costal cartilage).

• The inferior horizontal plane is drawn at the 

trans-tubecular level (that is a point on the 

iliac tubercles between the iliac crests and 

anterior superior iliac spine)
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INTRODUCTION TO SURFACE ANATOMY

1. Describe the anatomical position.

2. Describe the sagittal plane and mid sagittal line.

3. Describe the coronal plane.

4. Describe the transverse plane

5. Define the boundaries of the four abdominal quadrants

6. Define the boundaries of the nine abdomino-pelvic 

regions
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Assessment questions

1. Now play the following video then demonstrate the same on 

your colleague

1. https://www.youtube.com/watch?v=w4yno2H3N84

2. https://www.youtube.com/watch?v=ukSDvTE9-3Y&t=12s

2. Use body crayons to draw the lines and landmarks

3. Ensure that models and students swap roles

https://www.youtube.com/watch?v=w4yno2H3N84
https://www.youtube.com/watch?v=ukSDvTE9-3Y&t=12s
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General Anatomy

Chapter – 2  The Upper limbs

 The upper limbs

 The greater tuberosity of the humerus

 The lesser tuberosity of the humerus

 The coracoid process

 The lateral and medial epicondyles of the 

humerus

 The olecranon process of the ulna

 The styloid process of the ulna

 The head of the radius

 The styloid process of the radius

 The proximal carpal rows

 The scaphoid bone

 The distal carpal row

 The flexor retinaculum

 The metacarpals

 The first carpo-metacarpal joint

 The phalanges
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The Lesser Tuberosity of the 
Humerus

• This is more proximal to the acromioclavicular
joint and in relation to the greater tuberosity it is 
slightly more medial and inferior. 

• The lesser tuberosity is just lateral to the 
coracoid process.

• Unlike the greater tuberosity, the lesser 
tuberosity is more difficult to palpate.

The Greater Tubercle or Tuberosity
of the Humerus

• This is located infero-laterally below the 
arch of the acromion. The coracoid process 
is slightly medial to the midpoint of this line.

• It may be identified by placing modest 
pressure over this region whilst the arm is 
rotated internally and externally. 

The Coracoid Process 

• It is located inferior to the lateral 1/3 of the 

clavicle and almost inferiorly to the acromio-

clavicular joint.  

• It may only be palpated with firm pressure. 

• When you are over it, it will feel slightly 

tender to deep pressure. 

• It is about 1cm below the clavicle deep to 

the medial border of the deltoid.
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The Olecranon Process of the Ulna

• This is the most proximal part of the ulna. In 
the anatomical position the olecranon
process faces directly posteriorly. 

• It is a large, thick, curved bony eminence, 
convex posteriorly, upon which the triceps 
tendon is attached.

• It can be palpated in the posterior and 
medial aspect of the elbow joint during 
flexion and extension movements.

The Lateral and Medial 

Epicondyles of the Humerus.

• These are bony projections of the distal 

end of the humerus. 

• The medial epicondyle is larger and 

more prominent than the lateral 

epicondyle.

• The ulnar nerve runs in a groove on the 

back of the medial epicondyle.

The Styloid Process of the Ulna

• This a small and sometimes sensitive 

projection that can be palpated in the 

medial aspect of the wrist just above the 

crease line. 

• It is partially shielded by the tendons of the 

flexor and extensor carpi ulnaris. 

• To expose the styloid process of the ulna 

deviate the wrist radially or laterally. 
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The Styloid Process of the Radius

• This is located on the lateral aspect of the distal radius. It extends obliquely downwards as a conical 
projection. It is much wider than its ulnar counterpart.

• Part of this projection is covered by the brachioradialis muscle. It can be tender due to the presence 
of the superficial braches of the radial nerve.

The Head of the Radius

• This is at the proximal end of the radius, 
approx 1cm distal and slightly medial to the 
lateral epicondyle of the humerus. It has a 
cylindrical shape, and on its upper surface it 
has a shallow cup or fovea for the 
articulation with the capitulum of the 
humerus.

• The neck of the radius is a groove which 
contains the annular ligament in order to 
give it stability when the radius rotated in its 
long axis.

• The head of the radius may be palpated 
with a pinch-like hold of the uppermost 
lateral aspect of the forearm whilst it is 
supinated and pronated.

The Proximal Carpal Row 

• The proximal carpal row is made up of the 

scaphoid – lunate – triquitral and pisiform

bones.

• The pisiform is located just inferior to the 

styloid process of the ulna. The pisiform is a 

sesamoid bone. Part of the flexor carpi

ulnaris tendon is attached to it. It is anterior 

to the triquetral bone.



11

The Distal Carpal Row

• The distal carpal row is made up of the 

Trapezium – trapezoid – capitate and 

hammate bones.

• These bones are difficult to distinguish by 

palpation, except from the hook of the 

hammate. 

• The hammate is located on the medial 

aspect of the wrist on the distal carpal row.

• The hook-like process is located on the 

volar surface of the hand. It is projected 

forward and slightly laterally.  

The Scaphoid Bone

• This is located laterally and forms a 

proximal articulation with the radius. 

• Distally it articulates with the trapezium and 

trapezoid bones. It forms part of the base of 

what is referred to as the anatomical snuff 

box. 
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The Flexor Retinaculum

• This is a tough fibrous rectangular band 

attached medially on the hook of the 

hamate and pisiform. 

• Laterally, it is attached on the scaphoid and 

trapezium.

The First Carpometacarpal Joint

• The first carpometacarpal joint of the thumb 

is a saddle type mobile articulation between 

the trapezium and the first metacarpal 

bone. 

The Metacarpals

• These are 5 cylindrical bones made up of a 
shaft with a proximal base and a distal 
head.

• The heads form the knuckle bones when 
making a fist . They form mobile 
articulations with the proximal phalanges.

• The carpo-metacarpal articulations (CMC) 
are not easily identifiable as they are rigid 
except from the 1st. 

The phalanges

• The phalanges or digits 2 to 5 are made 

of 3 segments; a proximal, an 

intermediate and a distal phalanx 

phalanx. 

• These articulations form hinge joints. 

The first digit or the thumb has only 2 

segments, a proximal and a distal 

phalanx.
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THE UPPER LIMBS

1. Where is the lesser tuberosity located?

2. How is this best palpated?

3. Define the location of the coracoid process?

4. How is this best palpated?

5. Describe the location of the epicondyles of the humerus.

6. What is the difference in the epicondyles?

7. What nerve is located posterior to the medial epicondyle?

8. Describe the Olecranon process and its location.

9. How is the Olecranon process best located?

10. What tendon attaches to the Olecranon process?  

11. Describe the location and best way to palpate the styloid 

process of the ulna.

12. What tendons shield the styloid process?

13. Describe the location of the head of the humerus and how best 

to palpate it.

14. What is the ligament that give the head of the radius stability?

15. Where is the styloid process of the radius located?

16. What structures are associated with the styloid process of the 

radius?  

17. What bones make up the proximal row of the carpal bones?

18. Describe the location and features of the pisiform bone.

19. Describe the articulations of the scaphoid bone.

20. What anatomical structure does the scaphoid form the base 

of?

21. What bones make up the distal row of the carpal bones?

22. Describe how the hammate bone is located.

23. Describe the flexor retinaculum and its attachments.

24. What are the metacarpals?

25. Describe the structure of the metacarpals 

26. Describe the first carpometacarpal joint.

27. Describe the formation of the phalanges.

28. What is the difference between the 1st digit and digits 2 to 5?
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Assessment questions

1. Now play the following video then demonstrate the same on your 

colleague

1. https://www.youtube.com/watch?v=w4yno2H3N84

2. https://www.youtube.com/watch?v=ukSDvTE9-3Y&t=12s

2. Use body crayons to draw the lines and landmarks

3. Ensure that models and students swap roles

https://www.youtube.com/watch?v=w4yno2H3N84
https://www.youtube.com/watch?v=ukSDvTE9-3Y&t=12s
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General Anatomy

Chapter – 3  The Lower Limbs

 The lower limbs

 The iliac crests

 The anterior superior iliac spine

 The posterior superior iliac spine

 The ischial tuberosities

 The greater trochanter of thefemur

 The lesser trochanter of the femur

 The medial and lateral femoral condyles

 The medial and lateral femoral 

epicondyles

 The medial and lateral tibial condyles

 The patella

 The tibial tuberosity

 The medial malleolus of the ankle

 The lateral malleolus of the ankle

 The calcaneus

 The talus

 The cuboid

 The navicular

 The metatarsals

 The phalanges of the feet
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The Iliac Crests

• The crests of the ilium (or iliac crests) is the 
superior border of the wing of ilium and the 
superolateral margin of the greater pelvis.

• The iliac crests may be palpated starting 
posteriorly from the posterior superior iliac spine 
then progress superiorly and then anteriorly until 
the anterior superior iliac spine is felt.

• Alternatively the hands may be rested on the 
uppermost border of the iliac crests by sliding 
them down the abdominal oblique muscles. 
When a firm contact is established you can trace 
the bony crest anteriorly until you reach the 
projections of the anterior superior iliac spine .

• Repeat this procedure posteriorly until you 
contact the posterior superior iliac spine .

The Anterior Superior Iliac Spine

• The anterior superior iliac spine refers to 
the anterior extremity of the iliac crest of the 
pelvis. 

• They are held approx 30cm apart, but they 
are slightly wider in females.

• They provide attachments for the inguinal 
ligament, the sartorius muscle, and the 
tensor fasciae latae. 

• The anterior superior iliac spine is an 
important landmark of surface anatomy.

• The apex of the iliac crests crosses  the 
spinous process of L4 or it is at the L4/L5 
intervertebral space in about 80% of the 
population. 

The Posterior Superior Iliac Spine

• The posterior border of the ala can be traced 
until a firm rounded projection is reached. In 
most individuals when standing they may be 
identified by two dimples superior and medial 
to the glutei muscles.

• They are commonly referred to as the Dimples 
of Venus. The distance between the two 
posterior superior iliac spines is shorter than 
the anterior superior iliac spines, and although 
variable they are about 10 cm apart. 

• The posterior superior iliac spine serves for 
the attachment of the oblique portion of the 
posterior sacroiliac ligaments and the 
Multifidus muscle. They are used as reference 
landmarks for the lumbar spine.

• The posterior superior iliac spines crosses the 
spinous process of S2 more consistently than 
the iliac crests with L4 and it is therefore 
considered a more reliable landmark.
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The Ischial Tuberosities

• These are two large bony protrusions from 

the inferior-most margin of the ischium. 

They are located deep within the glutei and 

are commonly referred to as the ‘sitting 

bones’. 

• They can be palpated with the patient prone 

so that their glutei are more relaxed. 

• You can feel these if they were to sit bolt-

upright at the edge of the couch with your 

outstretched palms placed underneath. 

• They mark the lateral boundary of the pelvic 

outlet.

The Lesser Trochanter

• This may be palpated indirectly as it is 
shielded deep within the medial 
compartment of the thigh. 

• They are inferior and medial to the greater 
trochanters. 

• With the hip placed in slight flexion, 
abduction and external rotation, place 
progressive pressure with the tips of your 
fingers medially and inferiorly to the inguinal 
ligament. 

• By moving the hip from passive flexion to 
extension you may feel the resistance of the 
tensing ilio-psoas tendon.

• If the bursa is inflamed it will be tender. 

The Greater Trochanter of the 
Femur

• This is a large projection on the proximal 
part of the femur that serve for muscle 
attachments. 

• The greater trochanter is located lateral to 
the hip joint and they are easy to palpate. 
They are just infero-laterally in relation to 
the hip joint.

• If the hand is placed flat against the skin 
about 10cm below the iliac crests and the 
subject rotates their hips whilst standing 
you will feel the movement of the large 
rounded protrusion of the greater 
trochanter.
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The Medial and Lateral Femoral 

Condyles

• First let us identify the joint line of the knee. 

This is the space between the femoral and 

tibial condyles. 

• It can be identified by a soft depression on 

either side of the inferior part of the patella 

when the knee is in 900 flexion.

• These are two large rounded or convex 

projections at the end of the femur which 

form the articulating surfaces with the tibia 

below.

The Medial and Lateral 
Epicondyles of the Femur

• These are two outermost protrusions on the 
medial and lateral surface of the condyles.

• The epicondyles are best palpated with the 
knee in flexion. Run your fingers medially 
and laterally from the patella.

• The adductor tubercle forms a slightly larger 
protrusion on the medial epicondyle, about 
2cm proximal to that. 

The Medial and Lateral Femoral 

Condyles

• The medial condyle is larger than the lateral  

condyle. 

• On the posterior surface of the medial 

condyle the linea aspera (this a ridge 

running down the posterior shaft of the 

femur) turns into the medial supracondylar

ridge. 

• With the knee flexed to 900, part of the 

condyles may be palpated on either side of 

the patella.
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The Medial and Lateral Tibial

Condyles

• These are just below the femoral condyles.

• Their superior surface is flat, forming the 

tibial plateau. The medial tibial condyle is 

slightly larger than the lateral. Apart from 

the posterior borders the rest of the 

condyles are easily palpable. 

• At the lateral tibial condyle, about 1cm 

below the postero-lateral perimeter the 

rounded head of fibula can be palpated with 

ease.

The Tibial Tuberosity

• This is a large rounded protrusion on the 

proximal, anterior aspect of the tibia in line 

with the patella. 

• It forms the attachment of the patella 

ligament. It is more palpable when the knee 

is flexed.

The Patella

• This sesamoid bone provides attachments 
for the quadriceps muscle above and the 
patella ligament below.

• When the knee is held in extension it is 
mostly situated over the femur in a trochlear
between lateral and medial ridges.

• The patella is broader superiorly with a 
slightly convex superior border but pointed 
and narrow at its inferior margin. With knee 
passively extended it is easily mobile, but it 
is rigid when the knee is in flexion.
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The Medial Malleolus of the Ankle 

Joint

• This forms the most distal projection of the 

tibia. It forms a pyramidal-like process. Its 

internal surface forms the medial border of 

the tibio-talar joint. 

The Lateral Malleolus of the Ankle

Joint

• This forms the most distal projection of the 

fibula. It also forms a pyramidal-like 

process. Its internal surface forms the 

lateral border of the talo-crural joint. 

• The lateral malleolus descends to a slightly 

lower level than the medial malleolus.

The Calcaneus

• This is the largest bone in the foot. 

• A roughened area on its postero-superior 
aspect marks the attachment of the Achilles 
tendon.

• The cuboid bone articulates with its anteror
and lateral sides.
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The Talus

• This bone forms the hinge-like joint located 
between the malleoli of the tibia and fibula.

• Most of its superior surface is covered by 
the distal tibiofibular joint unless the foot is 
held in full plantar flexion. 

• In this position between your thumb and 
index fingers you will feel the anterior part 
of the head of the talus. 

• Directly anterior to the talus you can feel the 
talo-navicular joint. 

The Navicular

• The navicular articulates with its anterior 
and medial sides.

• On the medial side of the calcaneum, below 
the middle talar facet, is the sustentaculum
tali (this serves for the attachment of 
several ligaments). 

• The navicular is located on the medial side 

of the foot forming the apex of the medial 

arch.

• Proximally it articulates with the talus and 

distally with the three cuneiform bones.

• Laterally it articulates with the cuboid. 

• The navicular can be identified along its 

medial border by finding its prominent 

tuberosity about 2.5 cm obliquely anteriorly

and inferiorly to the medial malleolus. 

The Cuboid

• This is located laterally within the tarsals of 

the foot. Its position can be identified by 

following the extended proximal projection of 

the 5th metatarsal. 

• At the end of this bony projection is a soft 

indentation marking the location of the 

cuboid. 

• Anteriorly the Cuboid articulates with the 

fourth and fifth metatarsals.Posteriorly, it 

articulates with the calcaneus.

• On the medial surface it articulates with both 

the lateral cuneiform and the navicular

bones.
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The Metatarsals

• These are 5 long bones slightly convex 
superiorly. They form a rigid platform for the 
forefoot. The 1st metatarsal is by far the 
thickest forming a strong articulation with 
the proximal 1st phalanx. 

• The distal heads of the metatarsals and 
proximal heads of the phalanges are larger 
and more prominent on the plantar aspect 
of the foot. 

The Phalanges of the Feet

• Like the hands there are 3 phalanges for 

each toe – a proximal, an intermediate and 

a distal. The first toes has only two 

phalanges, a proximal and a distal.

• They are long bones forming hinge joints. 

The smallest is the distal phalanx of the 5th

toe. 

1. Now play the following video then demonstrate the same on your 

colleague

1. https://www.youtube.com/watch?v=w4yno2H3N84

2. https://www.youtube.com/watch?v=ukSDvTE9-3Y&t=12s

2. Use body crayons to draw the lines and landmarks

3. Ensure that models and students swap roles

https://www.youtube.com/watch?v=w4yno2H3N84
https://www.youtube.com/watch?v=ukSDvTE9-3Y&t=12s
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THE LOWER LIMBS

1. Describe the location and two ways to palpate the iliac crest.

2. Describe the anatomical location of the iliac crest in relation to the 

lumbar spine.

3. Describe the location of the  Posterior Superior Iliac Spine (PSIS).

4. Describe the location of the PSIS in relation to the lumbar spine.

5. What structures attach to the PSIS?

6. What anatomical location does the PSIS cross? 

7. What muscles do the Ischial tuberosities sit deep to? 

8. Describe how to locate them

9. Where are the greater trochanters located and how do you palpate for 

them?

10. Describe the location of the lesser trochanter and the best position to 

location it.

11. What is the clinical relevance of a tender lesser trochanter? 

12. Describe the location of the femoral condyles.

13. Explain how best to palpate the tibial condyles.

14. Where on the femur is the adductor tubercle located?

15. Describe the location of the tibial condyles.

16. Explain how best to palpate the tibial condyles.

17. Describe the patella, its attachments and articulations.

18. Describe the location and attachments of the tibial tuberosity.

19. Describe the shape and location of the medial malleolus.

20. Describe the shape and location of the lateral malleolus.

21. Describe the location and articulations of the calcaneus

22. What is the sustentaculum tali and where is it located?

23. Describe the location of the talus

24. How should the foot be positioned in order to expose part of its 

articular surface?

25. Describe the position of the cuboid in relation to the other tarsal 

bones.

26. Describe the position of the navicular in relation to the other tarsal 

bones.

27. Describe the metatarsals and their articulations.

28. How is the first metatarsal different from the others?

29. Describe the phalanges of the feet.

Assessment questions
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General Anatomy

 The axial skeleton

 The manubrium

 The body of the sternum

 The xyphoid process

 The clavicles

 The sternoclavicular joint

 The transverse process of the atlas

 The spinous process of C2-C7

 The spinous process of T1-T12

 The 12th rib

 The spinous process of L1-L5

 The scapula

 The ribs

 The costal cartilages of ribs 1-5

 The 1st rib

 The 2nd rib

 The 3rd and 4th ribs

 The 7th rib

 The sacrum and sacro-iliac joints

 The coccyx

 The symphysis pubis

 The urinary bladder

Chapter 4 - The Axial Skeleton
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The Body of the Sternum

• The sternum is a flat, elongated bone. It 
forms the middle portion of the anterior wall 
of the thorax. 

• Superiorly it is joined to the manubrium at 
the level of the 2nd costal cartilage. Inferiorly 
it is joined with the xiphoid rocess at the 
level of the 7th costal cartilage.

• Laterally it articulates with the costal 
cartilages of ribs 2 to 7. It has a slightly 
convex shape and it is about 17 cm long. 

The Clavicle

• This is a long horizontal bone connecting 

the sternum with the scapula. 

• It is an S-shaped strut connected to the 

supero-lateral part of the manubrium just 

anterior and slightly superior to the 1st rib. 

The Xyphoid Process

• The xyphoid process or the xiphisternum is 

a small pointed projection at the end of the 

sternum. Initially it is cartilaginous and 

between the ages of 15 to 29 it ossifies.

• It articulates with the body of the sternum 

and with the 7th costal cartilage and 

therefore indirectly to the last of the ribs, 

that is, 8, 9 and 10. 

• It is usually more prominent in the infant 

and the young. In some individuals the 

xiphoid may be bifid.

The Manubrium

• This is quadrangular shaped bone located 
on the superior component of the sternum. 
It is broader superiorly and narrower 
inferiorly. The manubrium articulates 
laterally with the clavicles and the first two 
ribs. 

• Palpate the superior border with your finger 
and feel the suprasternal notch. This is 
central and anterior to the trachea.

• The sternoclavicular joints can be identified 
by elevating and depressing the shoulders.

• Palpate the manubrio-sternal joint or angle 
of Lewis. Run your fingers over this ridge. 
This is a useful anatomical landmark as it is 
at the level of the 2nd costal cartilage
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The Sternoclavicular Joint

• The sternoclavicular joint may be felt with 

ease if the shoulder is elevated and 

depressed. The clavicle is convex at the 

medial 2/3 and concave at the lateral 1/3. 

• Find the suprasternal notch and lateral to 

that is the superior part of the clavicle. 

Trace the clavicle laterally until you reach 

the acromioclavicular joint. 

The Spinous Processes of C2 – C7

• The spinous process of the cervical 
vertebrae project posteriorly and slightly 
inferiorly. They exhibit great variability from 
person to person. 

• C3, C4, C5 and C6 have smaller variable 
bifid spinous processes and are embedded 
deep within the muscles. 

• They are made less accessible by the 
extended posture of the cervical spine. C7 
is by far the most prominent in the cervical 
spines, hence its name (vertebra 
prominence). It is a useful landmark to 
orientate your position on the spine.

The Transverse Process of the 
Atlas

• The atlas is located under the condyles of 
the occipital bone. The transverse 
processes of the atlas are large and project 
laterally. 

• They are located about 1cm inferior and 
slightly anterior to the apex of the mastoid 
process.

• Palpate them using your index fingers. 
Place your fingers inferior the mastoid 
processes. Then move them slightly 
inferiorly and anteriorly. With modest 
pressure roll your fingertip over the SCM 
muscle.

• When you are over the tip of the transverse 
process the patient may experience slight 
tenderness.
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The Spinous Process of T1 to T12

• The 12 thoracic vertebrae articulate with 

their respective ribs. It is therefore a more 

rigid region in relation to the cervical spine 

above and the lumbar section below. The 

spinous process of T1 is thick, long, and 

almost horizontal. It is the 2nd most 

prominent spinous process after C7. 

• The rest of the spinous processes are long 

and project obliquely downwards. In the mid 

section the spinous processes are longest 

and project more inferiorly. 

• In contrast the SPs of lower segments as 

they are longer and more vertical they 

overlap, and are in line with the lower 

border of the vertebral body of the segment 

below. The SP of T12 being more horizontal 

and shorter and similar to lumbar, is almost 

in line with the intervertebral disc of T12/L1 

segment.

• Other surface anatomy landmarks of the 

thoracic spine. The tip of the spinous

process of T3 is in line with the medial end 

of the spine of the scapula. The spinous

process of T7 is at the level of the inferior 

angle of the scapula. 

• Take into consideration that the thoracic 

spine has a variable antero-posterior 

curvature. 

• If your subject has an extended thoracic 

region, in order to expose the spinous

processes (SPs) ask them to flex forward. 

• The SPs of the T1-T3 are almost in line with 

the top of the vertebral body of the segment 

below. 
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The 12th Rib

• The 12th rib may be traced to locate the 

12th vertebra. Alternatively to locate T12 

you can start from landmarks of the lumbar 

spine below and count the SPs upwards. 

We will see these landmarks further down. 

The Scapula

• The superior angle of the scapula is over 

the 2nd rib. 

• The inferior angle is over the 7th rib. 

• The medial end of the spine of the scapula 

is between ribs 3 & 4 and is closer to the 

spine than the superior and inferior angles.

The Spinous Processes of L1-L5

• These spinous processes are thick, broad, 

and almost quadrilateral. They project 

posteriorly. The lower ones have the 

thickest SPs.

• The lumbar spinous processes can be 

palpated in the standing or the prone 

position. Placing a pillow under the 

abdomen flexes the spine slightly thus 

exposing and separating the SPs.
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The Iliac crests

The crests of the ilium (or iliac crests) is the 
superior border of the wing of ilium and 
the superolateral margin of the greater 
pelvis.

The iliac crests may be palpated starting 
posteriorly from the posterior superior iliac 
spine then progress superiorly and then 
anteriorly until the anterior superior iliac 
spine is felt.

Alternatively the hands may be rested on the 
uppermost border of the iliac crests by 
sliding them down the abdominal oblique 
muscles. When a firm contact is 
established you can trace the bony crest 
anteriorly until you reach the projections of 
the anterior superior iliac spine . Repeat 
this procedure posteriorly until you contact 
the posterior superior iliac spine

The posterior superior iliac spine.

• The posterior border of the ala can be 
traced until a firm rounded projection is 
reached. In most individuals when 
standing they may be identified by two 
dimples superior and medial to the glutei 
muscles.

• They are commonly referred to as the 
Dimples of Venus. The distance between 
the two posterior superior iliac spines is 
shorter than the anterior superior iliac 
spines, and although variable they are 
about 10 cm apart. 

• The posterior superior iliac spine serves 
for the attachment of the oblique portion of 
the posterior sacroiliac ligaments and the 
Multifidus muscle. They are used as 
reference landmarks for the lumbar spine. 

• The posterior superior iliac spines crosses 
the spinous process of S2 more 
consistently than the iliac crests with L4 
and it is therefore considered a more 
reliable landmark. 

The anterior superior iliac 
spine

• The anterior superior iliac spine 
refers to the anterior extremity of the 
iliac crest of the pelvis. They are held 
appx 30cm apart, but they are 
slightly wider in females. They 
provide attachments for the inguinal 
ligament, the sartorius muscle, and 
the tensor fasciae latae. The anterior 
superior iliac spine is an important 
landmark of surface anatomy.

• The apex of the iliac crests crosses 
the spinous process of L4 or it is at 
the L4/L5 intervertebral space in 
about 80% of the population. 
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The Spine of the Scapula 

• The spine of the scapula projects superiorly 

and laterally and just before the shoulder 

joint it turns anteriorly to form the acromion

process.

• The acromion process articulates with the 

clavicle. 

• The joint line is just superomedially to the 

apex of the glenohumeral joint.

• It is not easy to feel the limited movements 

of the acromioclavicular joint. 

The Costal Cartilages

• In the anterior thoracic wall the costal 
cartilages of ribs 1-5 are almost horizontal 
as they approach the sternum. 

• The costal cartilages of ribs 6 to 10 take an 
increasingly superior direction towards the 
inferior parts of the sternum. 

• The costal cartilages of ribs 8, 9 and 10 
unite together into one process to attach 
just lateral to the xyphosternal joint.

• To identify the ribs posteriorly you can 
follow some key landmarks. You can  
position the patient prone in a slightly flexed 
position. Alternatively in the sitting or 
standing position with the scapulae 
protracted and in slight flexion.

The Ribs

• The ribs can be palpated with variable ease 

depending on the subject’s morphology.

• Posteriorly the ribs of the upper part of the 

thorax travel laterally in a horizontal 

direction until the lateral chest. 

• From here they turn in an anterior and 

obliquely inferior direction towards their 

costal cartilages.

• In the inferior part of the thorax the ribs 

assume a slightly downward direction as 

they travel towards a lateral and anterior 

direction until their costal cartilages.



30

• For the 1st rib find the vertebra prominence 

of C7. It can be palpated about 2cm 

laterally and slightly inferiorly to the SP of 

C7. 

• It may not be easy to feel due to the 

thickness of trapezius and levetor scapulae 

muscles. The 1st rib is almost horizontal. 

Anteriorly the 1st rib is deep to the 

clavicles. The sternocostal joint of the 1st 

rib is just below the sternoclavicular joint.

The Third and Fourth Ribs

• The 3rd and 4th ribs are approximately under 
the medial end of the spine of the scapula. 

The Second Rib

• The second rib can be traced with a similar 

technique now counting down to the 

spinous process of T1. 

• It can be palpated about 2cm laterally and 

slightly inferiorly to the SP of T1. As the rib 

is traced laterally it is found to lie under the 

superior angle of the scapula. Anteriorly it 

articulates at the manubriosternal angle or 

angle of Lewis. You may use a similar 

technique for the rest of the ribs.
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The Seventh Rib 

• The 7th rib is under the inferior angle of the 
scapula. 

• Anteriorly and laterally of the lowest margin 
of the thorax a sharp costal angle is formed 
by the 9th rib. The costal angle is at the level 
of the transpyloric plane

• Postero-laterally the costal angle is at the 
level of the tip of the 12th rib and posteriorly
with the level of the spinous process of L1.

• The tip of the 11th rib is above the 12 rib but 
more anteriorly just in front of the mid-
axillary line.

The Sacrum and Sacroiliac Joints

• The sacrum is a triangular shaped bone 

made up of 5 fused vertebrae, convex 

posteriorly. 

• The broad base articulates with the disc of 

the 5th lumbar vertebra and inferiorly it is 

fused with the coccyx deep within the 

gluteal cleft about 2-3cm above the anus.

• Find superior part of the sacroiliac joints by 
locating the posterior superior iliac spines.

• The sacroiliac joints are shaped with a 
rough concavity on the medial aspect. 
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The Coccyx

• This forms the terminal part of the sacrum. 

It is made up of 3-5 fused vertebrae. Its 

vertical length shows great individual 

variability with the combined length of the 

sacrum and coccyx being about 12 cm.

• The apex of the coccyx is about 2-3cm 

above the anus. The sacrococcygeal union 

may be identified by posterior rough 

protrusions formed laterally by the 

coccygeal and sacral cornua (or horns).

The Urinary Bladder

• The urinary bladder is located just posterior 

and superior to the symphysis.  The 

external genitalia are just below the 

symphysis pubis.  To relax the abdominal 

wall place your subject in a supine position 

with the knees in slight flexion.

• The pubic tubercles can be palpated on 

either side of the midline cartilage. 

• The rest of the pubic ramus can be traced 

laterally with your fingertips by tracing the 

bony margin feeling and the soft abdominal 

wall above, eventually curving upwards 

towards the ilium. 

The symphysis pubis

• The symphysis pubis is a midline union of 
the anterior bony pelvis formed by the pubic 
bones. 
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THE AXIAL SKELETON

The sternum

1. Describe the articulation of the manubrium

2. Which costal cartilage/ rib articulated with the manubriosternal joint or Angle of Lewis?

3. Describe the articulations of the body of the sternum

4. Which costal cartilages articulate with the body of the sternum?

5. Describe the articulation of the xyphoid

6. Which costal cartilages articulate with the xyphoid?

7. Describe the shape of the clavicle.

8. Where is the sternoclavicular joint located?

The spine

1. Describe the location of the atlas.

2. Where can you palpate the transverse process of the atlas?

3. Describe the spinous process of C2-C7.

4. Which spinous process of the cervical spine is the most prominent?

5. Describe the spinous process of T1-T12

6. Describe the shape of the thoracic curvature.

7. The medial end of the spine of the scapula is in line with which spinous process?

8. The inferior angle of the spine of the scapula is in line with which spinous process?

9. How is the 12th rib located?

10. Describe the spinous processes of L1-L5

11. Describe the shape of the lumbar spinous processes.

12. Describe the shape of the lumbar curvature.

13. What is the relationship of iliac crests with the lumbar spine?

14. The posterior superior iliac spines (PSIS) are at the level of which lumbar vertebra?

15. Describe the spine of the scapula both its medial and lateral ends.

16. Describe the orientation of the upper ribs, posteriorly, laterally and anteriorly.

17. Describe the orientation of the middle ribs, posteriorly, laterally and anteriorly.

18. Describe the orientation of the lower ribs, posteriorly, laterally and anteriorly.

19. Describe the articulations of costal cartilages 8,9 and 10 as they approach the sternum.

20. Describe the surface anatomy of the first rib.

21. Describe the surface anatomy of the second rib.

22. Describe the surface anatomy of ribs 3 and 4.

23. Which rib defines the inferior costal angle?

24. Describe the articulations of the sacrum.

25. What is the distance between the anus and the tip of the coccyx?

26. Describe the sacroiliac joints.

27. Describe the coccyx and its articulations.

28. What is the average length of the scrum and coccyx combined?

29. Which bones form the symphysis pubis?

30. Describe the anatomical location of the symphysis pubis.
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Assessment questions

1. Now play the following video then demonstrate the same on your colleague

1. https://www.youtube.com/watch?v=w4yno2H3N84

2. https://www.youtube.com/watch?v=ukSDvTE9-3Y&t=12s

2. Use body crayons to draw the lines and landmarks

3. Ensure that models and students swap roles

https://www.youtube.com/watch?v=w4yno2H3N84
https://www.youtube.com/watch?v=ukSDvTE9-3Y&t=12s
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