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The thorax extends from the superior thoracic
aperture to the inferior thoracic aperture. 
Components of the thoracic wall:

12 thoracic vertebrae & intervertebral discs
(posteriorly)
12 ribs
Sternum (manubrium, body and xiphoid
process)
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X Y Z  A N A T O M Y
Objectives: Understand the .... Apply anatomical knowledge in the context of a ...

Heading

Neurovascular Bundle

Be creative

Articulation 1 - Head of rib
articulates with body of
respective vertebra and body
of vertebra above.

Articulation 2 - Rib
tubercle articulates with
transverse process of
respective vertebra

Articulation 3 - anterior
articulation of rib with  sternum
(ribs 1-7) or costal cartilages (ribs
8-10). Ribs 11-12 have no articulation
and are considered 'floating ribs'! 

Intercostal spaces lie between  ribs and
contain intercostal muscles.
The neurovascular bundle consists of
an intercostal vein, artery and nerve
(superior to inferior) which lies in the
costal groove of the inferior margin of
the superior rib. 
Small collateral branches may be found
on the superior aspect of the inferior
rib.

Skin -> Subcutaneous fat -> External intercostal m. ->
Internal intercostal m. -> Neurovascular bundle ->
Innermost intercostal m. -> Endothoracic fascia ->

Parietal pleura
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Objectives: To understand the bony anatomy, ligaments, muscle compartments
and neurovascular supply of the lower limb, hip joint, knee joint and ankle joint.

Further to apply this anatomical knowledge in performing a hip arthroplasty

 L O W E R  L I M B  A N A T O M Y

Bony Anatomy

Commonest  femur fractures are neck of
femur fractures:

Intracapsular fracture - Occurs
superiomedial to intertrochanteric line

*Surgical emergency as failure to treat
can lead to avascular necrosis of
femoral head

Extracapsular fracture - occurs
inferolateral to intertrochanteric line

Knee joint

Tibia and fibula are both long bones
located between the knee and ankle joint
Tibial tuberosity - insertion point for
muscles
Proximal & Distal tibiofibular joints -
synovial joint permitting limited gliding
movement

Knee joint is a synovial hinge joint
Knee joint is stabilised by 4 ligaments, 2 menisci
Knee locking occurs when femur rotates medially with
respect to tibia - permits knee extension with minimal
muscular effort
O'Donoghue's unhappy triad

Lateral to medial traumatic force on the knee joint
Classically damages ACL, MCL, Medial meniscus
Treatment involves ACL ligament reconstruction
and meniscectomy

Femur

Tibia & Fibula

Foot
The foot is composed of 26 bones of various
types, i.e. long bones (metatarsal), short bones
(talus).
The talus has retrograde blood supply,
* Surgical emergency if talus fracture occurs as
can lead to avascular necrosis



The thorax extends from the superior thoracic
aperture to the inferior thoracic aperture. 
Components of the thoracic wall:

12 thoracic vertebrae & intervertebral discs
(posteriorly)
12 ribs
Sternum (manubrium, body and xiphoid
process)
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Objectives: Understand the .... Apply anatomical knowledge in the context of a ...

Heading

Neurovascular Bundle

Be creative

Articulation 1 - Head of rib
articulates with body of
respective vertebra and body
of vertebra above.

Articulation 2 - Rib
tubercle articulates with
transverse process of
respective vertebra

Articulation 3 - anterior
articulation of rib with  sternum
(ribs 1-7) or costal cartilages (ribs
8-10). Ribs 11-12 have no articulation
and are considered 'floating ribs'! 

Intercostal spaces lie between  ribs and
contain intercostal muscles.
The neurovascular bundle consists of
an intercostal vein, artery and nerve
(superior to inferior) which lies in the
costal groove of the inferior margin of
the superior rib. 
Small collateral branches may be found
on the superior aspect of the inferior
rib.

Skin -> Subcutaneous fat -> External intercostal m. ->
Internal intercostal m. -> Neurovascular bundle ->
Innermost intercostal m. -> Endothoracic fascia ->

Parietal pleura

Muscle Compartment Function Innervation

Anterior Hip flexion, Knee
i

Femoral nerve

Medial Adduction Obturator Nerve

Posterior Hip extension, Knee
fl i

Sciatic Nerve

P A G E  2

Objectives: To understand the bony anatomy, ligaments, muscle compartments
and neurovascular supply of the lower limb, hip joint, knee joint and ankle joint.

Further to apply this anatomical knowledge in performing a hip arthroplasty

L O W E R  L I M B  A N A T O M Y
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Muscular Anatomy

Thigh: 

Anterior Thigh Medial Thigh Posterior Thigh



Objectives: Understand the .... Apply anatomical knowledge in the context of a ...

Be creative

Articulation 1 - Head of rib
articulates with body of
respective vertebra and body
of vertebra above.

Articulation 2 - Rib
tubercle articulates with
transverse process of
respective vertebra

Intercostal spaces lie between  ribs and
contain intercostal muscles.
The neurovascular bundle consists of
an intercostal vein, artery and nerve
(superior to inferior) which lies in the
costal groove of the inferior margin of
the superior rib. 
Small collateral branches may be found
on the superior aspect of the inferior
rib.

Skin -> Subcutaneous fat -> External intercostal m. ->
Internal intercostal m. -> Neurovascular bundle ->
Innermost intercostal m. -> Endothoracic fascia ->

Parietal pleura

Muscle Compartment Function Innervation

Anterior Dorsiflexion, Toe
i

Deep peroneal nerve

Lateral Eversion Superficial peroneal
N

Posterior Plantarflexion, eversion,
fl i

Tibial Nerve

Gluteal Region
Superficial and Deep group
Gluteus maximus receives inferior gluteal
neurovascular supply
All the rest superior gluteal supply
Sciatic nerve sits inferior to piriformis

Muscular Anatomy

Leg:
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Objectives: To understand the bony anatomy, ligaments, muscle compartments
and neurovascular supply of the lower limb, hip joint, knee joint and ankle joint.

Further to apply this anatomical knowledge in performing a hip arthroplasty

L O W E R  L I M B  A N A T O M Y



The thorax extends from the superior thoracic
aperture to the inferior thoracic aperture. 
Components of the thoracic wall:

12 thoracic vertebrae & intervertebral discs
(posteriorly)
12 ribs
Sternum (manubrium, body and xiphoid
process)

S P E C I A L I T Y :  X Y Z P A G E  4

X Y Z  A N A T O M Y
Objectives: Understand the .... Apply anatomical knowledge in the context of a ...

Heading

Neurovascular Bundle

Be creative

Articulation 1 - Head of rib
articulates with body of
respective vertebra and body
of vertebra above.

Articulation 2 - Rib
tubercle articulates with
transverse process of
respective vertebra

Articulation 3 - anterior
articulation of rib with  sternum
(ribs 1-7) or costal cartilages (ribs
8-10). Ribs 11-12 have no articulation
and are considered 'floating ribs'! 

Intercostal spaces lie between  ribs and
contain intercostal muscles.
The neurovascular bundle consists of
an intercostal vein, artery and nerve
(superior to inferior) which lies in the
costal groove of the inferior margin of
the superior rib. 
Small collateral branches may be found
on the superior aspect of the inferior
rib.

Skin -> Subcutaneous fat -> External intercostal m. ->
Internal intercostal m. -> Neurovascular bundle ->
Innermost intercostal m. -> Endothoracic fascia ->

Parietal pleura

Arterial supply
Supply to thigh & femur:

External iliac artery -> femoral artery
(under inguinal ligament) -> Profunda
femoris -> Medial + Lateral circumflex
arteries

Supply to leg
Femoral artery -> passes through
adductor hiatus -> Popliteal artery ->
Anterior tibial artery + Tibioperoneal trunk
-> Peroneal artery + Posterior tibial artery
-> Medial + Lateral plantar artery
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Objectives: To understand the bony anatomy, ligaments, muscle compartments
and neurovascular supply of the lower limb, hip joint, knee joint and ankle joint.

Further to apply this anatomical knowledge in performing a hip arthroplasty

L O W E R  L I M B  A N A T O M Y

Venous drainage
Greater saphenous vein drains into femoral
vein at saphenofemoral junction.
Lesser saphenous vein drains into anterior
and posterior tibial veins at popliteal fossa
-> popliteal vein at saphenopopliteal
junction -> femoral vein
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NERVE SUPPLY TO THE LOWER LIMB - SUMMARY

THIGH LEG
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Test yourself

1) Label the structures present within the hilum of the right lung:

2) Label the layers within the intercostal space:
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Test yourself

1) Label the structures of the femur:

L O W E R  L I M B  A N A T O M Y

2) Label the following arterial structures of
the femur:
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A
B

C

D

A)

B)

C)

D)

E)

F)

G)

H)

A)

B)

C)

D)



X Y Z  A N A T O M Y

Test yourself

MCQ 1
A 57 year old female undergoes a left
pneumonectomy for non-small cell lung
cancer. As the surgeon approaches the
root of the lung during the operation,
which structure will lie most posteriorly
in the anatomical plane?

A. Left main bronchus
B. Left phrenic nerve
C. Left bronchopulmonary lymph nodes
D. Left pulmonary artery
E. Left vagus nerve

MCQ 2
Which specific artery does the 2nd
intercostal artery typically arise
from?

A. Abdominal aorta
B. Subclavian artery
C. Supreme intercostal artery
D. Pericardiacophrenic artery
E. Thyrocervical trunk

MCQ 3
A 39-year-old male develops a
spontaneous pneumothorax following a
boxing match and a chest drain is
inserted to drain the pneumothorax.
Which of the following is a complication
of chest drain insertion?

A. Pneumothorax
B. Pleural effusion
C. Pneumonia
D. Chylothroax
E. Winging of the scapula 

MCQ 4
A stab injury to the thorax
immediately right to the
manubriosternal joint (sternal angle
of Louis) is least likely to injure which
of the following structures?

A. Trachea
B. Right phrenic nerve
C. Costal pleura
D. Right recurrent laryngeal nerve
E. Right brachiocephalic vein

MCQ 5
An 81-year-old male presents with
haemoptysis, paraesthesia and
weakness of the left forearm and hand
as well as ptosis of the eye lid. What is
the most likely differential diagnosis?

A. Adenocarcinoma
B. Pancoast tumour
C. Non-small cell lung cancer
D. Small cell lung cancer
E. Squamous cell carcinoma 

MCQ 6
Which of the following statement
regarding the root of the neck is false?

A. The left brachiocephalic artery
crosses anterior to the aortic arch.
B. The apices of the lung pass above the
first rib
C. The  subclavian artery extends
anterior to anterior scalene muscle.
D. The dorsal scapular artery is a branch
of the subclavian artery
E. The roots of the brachial plexus is
located between the anterior and middle
scalenes. 
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MCQ 1

Which option most accurately
describes the cause of footdrop?

A) Damage to superficial fibular nerve
causing loss of plantarflexion
B) Damage to common fibular nerve
causing loss of dorsiflexion
C) Damage to tibial nerve causing loss of
dorsiflexion.
D) Damage to deep fibular nerve causing
loss of plantarflexion
E)  Damage to saphenous nerve causing
loss of dorsiflexion

MCQ 2

A patient twists their ankle  and develops
swelling on the lateral side of the ankle.
This type of ankle sprain most commonly
injures which ligament?

A) Deltoid ligament
B)Anterior talofibular ligament
C)Tibionavicular ligament
D) Posterior talofibular ligament
E) Spring ligament

MCQ 4

An 82 year old female presents after a
fall and is diagnosed with a displaced
intracapsular fracture of the femoral
neck. Which artery is most likely to be
compromised?

A) Profunda femoris artery
B) Medial femoral circumflex artery
C) Artery to the ligament of the head of
femur
D) Inferior gluteal artery
Lateral circumflex femoral artery
E) Lateral circumflex femoral artery

MCQ 3

What is the main function of the empty
space in the femoral triangle?

A) Allow the femoral nerve to maintain
mobility
B) When intraabdominal pressure is high
It has no significant function
C) Allow herniation of abdominal contents
D) Allow the femoral vein to distend when
venous return is high
E) Provide space for lymph nodes within
the femoral canal
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MCQ 5

When considering the venous drainage
of the lower limb, which vessel do the
superior and inferior gluteal veins drain
into?

A) Interal iliac
B) Extrernal  iliac
C) Deep femoral
D) Femoral
E) Common femoral

MCQ 6

Which muscle of the quadriceps
femoris crosses at both the hip joint
and knee joint?

A) Iliopsoas
B) Vastus lateralis
C) Rectus femoris
D) Vastus intermedius
E) Vastus Medialis

Test yourself

L O W E R  L I M B  A N A T O M Y
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Test yourself

A male patient presents to the
emergency department with a
suspected stab wound to the chest.
The patient becomes progressively
breathless and complains of pain in
the anterolateral chest wall. Vital
observations were: HR 120, RR 28, BP
90/59. On examination, there is
reduced breath sounds on the right
side of the chest with oxygen
saturations of 88%. He has no
significant past medical history or
social history.

OSCE Station - Case Based Discussion

Answers
MCQs. 1) E, 2) C, 3) E, 4) D, 5) B, 6) C
OSCEs: 1) A-E assessment, oxygen via non-rebreathe mask with oxygen flow rate of 15L. 2) tension
pneumothorax (traumatic), others include PE, asthma/COPD, pneumonia, ACS. 3) Bloods: FBC, CRP, U&Es, d-
dimer to rule out PE, arterial blood gas to quantify hypoxia; ECG to assess cardiac rhythm; chest x-ray will show
lung collapse, decreased lung markings, tracheal deviation & air in pleural space. Q4) Immediate needle
compression. 5) 16-18 gauge cannula or needle inserted in 2nd intercostal space, mid-clavicular line on
affected side. Avoid neurovascular bundle by placing the needle above the rib. 6) Complications include organ
rupture, surgical emphysema, haemothorax, misplacement, blocked tube, infection 

Q1. What would be the initial management of this patient? 

Q2. What are the potential differential diagnoses from this presentation?

Q3. Which investigations will be useful in confirming a diagnosis?

Q4. How will you manage this patient?

Q5. Where would you insert a chest drain and why?

Q6. What are the potential complications of chest drain insertion?

Q1. Why are tibial fractures more likely to present as open fractures?

Q2. Which major arteries runs close to the tibia?

Q3. Which nerve would you suspect to be damaged in a tibial fracture injury?

Q4. How would you test this nerve to see if it has been damaged?

Q5. What is the most serious early complication of a tibial shaft fracture?

Q6. What is the main potential long-term complication associated with this
injury?

A 25-year-old man is brought to the
emergency department after a motorcycle
accident. He has an obvious deformity of his
right leg and cannot weight bear. X-ray
confirms a mid-shaft fracture of the tibia  He
is afebrile and haemodynamically stable.

OSCE Station - Case Based Discussion

Answers: 

Labelling:
A - Head of femur, B - Neck of Femur , C - Greater trochanter  , D - Trochanteric crest , E - Lesser trochanter, F -Pectineal line,
G - Linea aspera
 
A - Medial & Lateral circumflex femoral arteries, B - Deep femoral artery, C - Femoral artery, D -  Adductor hiatus

MCQs: 1) B, 2) B, 3) D, 4) B, 5) A, 6) C

OSCE:
 1. This is because the tibia is subcutaneous along most of its length, with very little soft tissue protection.
2. The anterior tibial artery (in the anterior compartment) and the posterior tibial artery (posterior to tibia). The anterior tibial
artery is most at risk of damage in midshaft fractures of the tibia.
3.  Common peroneal nerve, as this is the nerve that supplies the anterior compartment of the leg 
4. Ask the patient to dorsiflex the foot, extend the toes  and check sensation in the first web space.
5. Compartment syndrome - a condition where rising pressure inside a muscle compartment cuts off blood flow
6. Delayed or non-union, as the tibia has a relatively poor blood supply. This can lead to chronic pain and deformity if healing is
incomplete.
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Test yourself

L O W E R  L I M B  A N A T O M Y


