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Important Information for student teaching sessions in the Human Anatomy Unit 
Failure to comply with Human Anatomy Unit Policies and Dissecting Room Rules will result in exclusion from the Dissecting Room until appropriate disciplinary action has been taken 
The Human Anatomy Unit 
The HAU teaching facilities are restricted areas, these areas and the use of its resources must comply with the provisions of the Human Tissue Act 2004 

Only anatomy academic staff, support staff, appointed demonstrators, Imperial College medical students and authorised visitors are allowed entry and must comply with the Unit rules 

Attitudes and conduct 
Human cadaveric material must be treated and handled with the respect and dignity befitting the dead and the expectations of the donor. Unprofessional behaviour will not be tolerated in the DR 
Dissecting Room Rules

• The DR is a restricted area and not open to friends or the public. 

• All persons must wear appropriate College ID badges or relevant ID and sign the attendance register. 

• Bags, personal items, and non study materials are not allowed in the DR. Lockers are provided in room 14L12. 

• Mobile phones, cameras, iPods and MP3 players are not allowed to be used or taken into the DR. 
• Eating, drinking, chewing gum and applying makeup are forbidden. 

• All workers in the DR must wear the appropriate PPE provided (i.e. Gowns, Gloves & Safety Goggles). 

• Loose hair must be tied back 

• Appropriate footwear must be worn and must be fully closed and cover the upper surface of the foot. 
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Full HAU health and safety and regulations are available on all academic year intranet pages; please ensure you read all documents before attending any session held within the HAU 

Please see Miss Rachael Waddington, HAU Manager and Safety Coordinator, or a member of HAU staff if you require any assistance

SOLE FEEDBACK – Anatomy of Head, Neck and Spine

The following pages provide you with templates on which you can record your thoughts as the course proceeds. At the end of the course you can enter your views onto SOLE.

Please answer all questions by selecting the response which best reflects your view.

	
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	The content of this course is useful.
	(
	(
	(
	(
	(

	The support materials available for this module (e.g. handouts, web pages, problem sheets) are helpful.
	(
	(
	(
	(
	(

	I receive sufficient feedback and guidance.
	(
	(
	(
	(
	(

	Overall, I am satisfied with this course.
	(
	(
	(
	(
	(


Please use this box for constructive feedback and suggestions for improvement.

	


SOLE FEEDBACK - INDIVIDUAL LECTURERS

Please note that for SOLE, a Lecturer’s name will only appear once. This template gives you the opportunity to record your comments about each lecture in the order of delivery.

On the following section, you have an opportunity to record any comments and constructive feedback you have for each lecturer.

	
	The lecture(s) are well structured
	The lecturer explains concepts clearly
	The lecturer engages well with the students

	Lecturer and Lecture Title
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	  Dr F Probst
   Management of spinal  injuries


	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dr P Strutton Cranium and brain
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Mr P Clark

Clinical significance of lymphatic drainage
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dr P Strutton Anatomy of the neck
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Prof S Gentleman

Anatomy of biting, chewing and swallowing
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dr P Strutton
The airway and its relations


	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Prof S Gentleman

Anatomy of the orbit


	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(


	Lecturer and Lecture Title
	Please use this box for additional constructive feedback.

	Dr F Probst
  Management of spinal  injuries


	

	Dr P Strutton 

Cranium and brain


	

	Mr P Clark

Clinical significance of lymphatic drainage
	

	Dr P Strutton Anatomy of the neck


	

	Prof S Gentleman

Anatomy of biting, chewing and swallowing
	

	Dr P Strutton
The airway and its relations


	

	Prof S Gentleman

Anatomy of the orbit


	


Anatomy of Head, Neck and Spine

INTRODUCTION

Anatomy in Year 2 is concerned with the head, neck, spine and limbs, and so fits naturally into the Life Cycle and Regulatory Systems (LCRS) theme that also includes the nervous and musculoskeletal systems.

Because of the intimate relationship between the nervous system and the head, neck and spinal regions, the anatomical and neurosciences classes during the autumn term are closely interlocked in timing and content. You are advised to study them as a single unit.

The most important aim of teaching in these areas is to help you to understand the principles that underlie a competent neurological examination. You will discover how important this is when you do your first clinical attachment in the spring.

The complexity of the head and the brain may seem daunting if you try to remember details before you have a firm grasp of principles. This is an area where it is imperative that you keep up with the teaching rather than leaving everything for the vacation.

ASSESSMENT

All Year 2 anatomy is examined in the LCRS-based paper in the Part 2 examination at the beginning of the summer term. Questions in this paper use SAQ, EMQ and SBA formats, and a single question may be based on more than one component of LCRS.

You will note that this arrangement allows you to use the whole Easter vacation for pre-exam revision. 

The results of all the Part 2 papers will be released after you have completed the final paper at the end of the summer term. Should you fail any of the Part 2 papers, you will be entitled to re-sit these papers in September. 

A revision exercise, consisting of machine-marked questions will be available online for one week in early January 2013 to assess the themes covered in term 4, including anatomy of head, neck and spine. The purpose of the exercise is to give you feedback about your progress and help us to identify any additional help you may need. Marks from this exercise will not affect your progress through the course, so a fail mark is simply a warning that you should take action over whatever is preventing you from achieving the required standard. 

Further details about examinations are provided on the Intranet.

GROUPS FOR ANATOMY PRACTICAL CLASSES

All these classes take place on the Charing Cross campus.  Your class begins in the Drewe Lecture Theatre.  The lectures are delivered to the entire year at the start of morning sessions, except for the lecture at 16.00 on Tuesday 9th October.  After the morning lecture there is a 25-min interval before the morning half-class begins practical work, dividing into quarter-classes between the anatomy dissecting room (14th floor) and the 13th floor anatomy lab and changing over after an hour.  Each class involves a number of tightly timetabled elements and there is no room for late starts or leisurely changeover. The times given are when teaching starts, not when you end your coffee break.  Allow 10 minutes to get from ground floor areas to the practical labs.  Mobile phones are not allowed in the Dissecting Room and must be switched off in the 13th floor laboratory.

You will work in your four groups E, F, G and H.  Two groups will do practical classes in the morning and two in the afternoon on each teaching day.  Your session will vary between morning and afternoon, so look at the timetables carefully.

You are required to come to your designated session, not the one of your choice. You will be asked to leave if you attend the wrong session without prior permission.

Attendance at practical classes will be recorded and any student with inadequate attendance (more than one session missed without recorded illness or other good reason) will be deemed to have attended too little of the course to sit the Part 2 examination.
Recommended reading

The textbook and software recommendations for Year 2 anatomy are the same as for Year 1 and can be found in the Thorax or Abdomen Study Guides, as can the guide to anatomical terms and the glossary. Please remember to check whether an unfamiliar term is defined in the glossary or can be looked up through the index of the recommended textbook before you bother over-worked academics with e-mails asking for help!

Online resources

The demonstration videos used at the start of each dissecting room session will be available on the Yr 2 teaching intranet 

A video demonstration of cranial nerve testing is available on the Yr 3 teaching intranet at: 

https://education.med.imperial.ac.uk/e-lectures/ClinExams07/player.html
Look in the left-hand menu for ‘Rick Lasslo’s Neurological Eye Simulator’ under General student resources.  It helps you to understand eye movements – and is fun.

http://cim.ucdavis.edu
Teaching Staff

Anatomists are based on the Charing Cross campus and the Sir Alexander Fleming Building. You may consult any of these staff outside formal classes.

Academic staff

Phone
E-mail

Prof D. Ceri Davies
CX
020 3311 7026
d.ceri.davies@imperial.ac.uk

Prof Steve Gentleman
CX
020 3311 7680
s.gentleman@imperial.ac.uk

Dr Paul Strutton
CX
020 8383 8837
p.strutton@imperial.ac.uk 

Dr Maniccam 




Thavarajah

  CX
    020 3311 7321
m.thavarajah@imperial.ac.uk





Clinical demonstrators

Technical staff
Ms Rachael Waddington


Ms Laura McMinn





    Mr Lee Dennis


Session 1

Vertebral column and spinal cord


Learning Objectives

· Recognise and name the following parts of a typical vertebra in osteological specimens or in suitable imaging: body, pedicle, lamina, transverse process, spinous process, articular surfaces

· Recognise the distinctive features of cervical, thoracic and lumbar vertebrae

· Explain the roles of intervertebral discs, ligaments and muscles in load bearing in the vertebral column

· Describe the relative extents of antero-posterior flexion, lateral flexion, axial rotation and extension in the major regions of the vertebral column and explain this in terms of skeletal anatomy

· Identify the atlas and axis and explain their functions in head movement

· Demonstrate on each other the location of C7, T3, T7, L2 and L4 vertebrae

· State the number of vertebrae in each region of the spine, and how the pairs of spinal nerves are related to them 

· Explain the arrangement of the meninges around the spinal cord and roots, and indicate any differences from the cranial meninges

· Identify two major reasons for carrying out lumbar puncture, and explain the basis for the puncture site

· Explain the danger of carrying out lumbar puncture without excluding the presence of raised intracranial pressure

· Outline the steps taken to avoid neurological complication in casualties with a possibility of cervical spine injury

· Explain in anatomical terms the most common causes of back pain

· Describe the most common abnormalities of spinal curvature



Session 1

Dissecting room worksheet (14th floor)

With reference to the video demonstration and in discussion with your demonstrator identify the key anatomical structures highlighted below and answer the associated questions.

1.  
In order to reveal the spinal cord in the vertebral canal the following back muscles have been dissected away:

· Superficial extrinsic muscles including trapezius and latissimus dorsi 

· Deep intrinsic muscles, particularly the erector spinae, which are important in controlling the movement of the vertebral column
2.
A bilateral laminectomy has then been performed to remove the posterior part of the vertebral canal. Lift away the separated laminae and spinous processes and identify the following important ligaments that help to stabilise the vertebral column:

· Supraspinous ligaments – between the tips of the spinous processes

· Interspinous ligaments – between adjacent spinous processes

· Ligamentum flava – between vertebral arches

· Posterior longitudinal ligament – runs within the vertebral canal on the posterior aspect of the vertebral bodies  

· Anterior longitudinal ligament – covers and connects the anterior aspect of the vertebral bodies

Which of these ligaments is likely to be damaged in a “whiplash” injury, when the neck is hyper-extended? 

3.
Identify the following structures related to the spinal cord:

· The dura mater and the epidural space
· Arachnoid membrane and subarachnoid space
· Denticulate ligaments and filum terminale
· Spinal nerves, cauda equina, roots and rootlets, and dorsal root ganglia
· Spinal cord, cervical and lumbar enlargements and conus medullaris
Study the anatomical relations between spinal cord and nerves, meninges, vertebrae and inter-vertebral discs and foramina

What is lumbar disc herniation and explain why it might cause sciatica?

4.  Using the skeletons and available x-rays identify:

· The atlanto-occipital and atlanto-axial joints

· The points of attachment for the cruciate and alar ligaments

· The sacral hiatus
What head movements occur at the atlanto-occipital and atlanto-axial joints? 

What is the significance of the sacral hiatus in terms of anaesthesia?

5.   Review the anatomical basis of lumbar puncture:

·   Bony landmarks (L3/4 or L4/5) and intercristal plane
·   Ligaments, meninges and spaces traversed

·   Clinical uses

Why should a lumbar puncture not be performed in the presence of raised intracranial pressure?

6.   Blood supply to spinal cord:

·   One anterior and two posterior spinal arteries

·   Supplemented by radicular arteries

·   Internal and external vertebral venous plexuses

What is the clinical significance of the connections between these venous plexuses in terms of prostate cancer? 

7.
Examine the normal curvatures of the vertebral column on the skeletons provided.

What are scoliosis, kyphosis and lordosis? 

Session 1

Living anatomy worksheet (13th floor)

Work in pairs, alternating as a subject and examiner.

1. Identify and mark the spines of the following vertebrae on the subject’s back:

C7
(only cervical vertebra with a prominent spinous process)

T3
(level with the medial end of the scapular spine)

T7
(level with the inferior angle of the scapula)

L2
(level of lowest rib)

L4
(level of the iliac crest)

Now try to palpate the “correct” number of vertebrae between the reference levels.

How can this be made easier?

2. How many vertebrae and spinal nerves are there in each region of the spine? What is the relationship between them? 

Put your answers in the table below.

	
	Number of vertebrae
	Number of spinal nerves
	Relationship of nerve to vertebra

	Cervical


	
	
	

	Thoracic


	
	
	

	Lumbar


	
	
	

	Sacral


	
	
	

	Coccyx


	
	
	

	Total


	
	
	


3.
Using the vertebral indicators already marked on the subject’s back, investigate mobility within the cervical, thoracic and lumbar parts of the spine.
Record your observations below, grading mobility 0, + or ++:

	
	Flexion/extension
	Lateral flexion
	Rotation

	C1-C7


	
	
	

	T1-T6


	
	
	

	T7-T12


	
	
	

	L1-sacrum


	
	
	


Try to explain your observations on mobility in terms of the articulation of the vertebrae in each section of the spine.

4. Osteology

Examine the individual vertebrae and identify:

Body 

Transverse process

Pedicle

Spinous process

Lamina

Articular surfaces

What are the identifying characteristics of vertebrae from the different regions of the vertebral column?

Why is backache more common in the lumbar region?

Session 2

Cranium and brain


Learning Objectives

· Demonstrate on a skull and in radiographs the following bones: frontal, parietal, temporal (squamous, petrous and mastoid process), ethmoid, sphenoid (body and wings) and occipital

· Identify both on the brain and in x-ray, CT and MR images the following: ventricles, cerebral hemispheres, thalamus, hypothalamus, internal capsule, basal ganglia, brainstem, optic chiasm and pituitary gland

· Identify the different tissue components of the scalp

· Demonstrate the relationship between the brain and the different cranial fossae

· Describe the structure and function of the meninges

· Draw a simple diagram to explain the flow of cerebrospinal fluid in and around the brain

· Explain the term herniation with respect to the brain and give examples of its neurological consequences

· Identify on a skull the main exit/entry routes for the cranial nerves and the major blood vessels

· Draw a simple diagram of the Circle of Willis 

· Demonstrate the main venous sinuses

· Outline how venous anatomy presents opportunities for intracranial infection

· Identify the pterion and explain the clinical importance of its relationship to the middle meningeal artery 



Session 2: Cranium and brain

Dr Paul Strutton
p.strutton@imperial.ac.uk
Definitions
Skull = skeleton of head

Cranium = bones which enclose brain

Vault (calvarium) = part of cranium which covers superior and lateral aspects of brain

Base of skull = part of cranium which holds base of brain

Cranium is lined by membranes called:

Meninges (see notes for session 5 in1st yr NMH course book)

3 layers:

dura mater

arachnoid membrane 

pia mater 

CSF flows through the subarachnoid space 
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Dura mater 

· outer layer adheres to inside of cranium

· inner layer forms double folds which divide cranial cavity into compartments –stabilises brain within cranium 

· falx cerebri separates cerebral hemispheres 

· tentorium cerebelli separates occipital lobes & posterior temporal lobes from cerebellum

· brainstem passes through the tentorial  notch (incisura) in the midline 

Herniation

Space occupying lesion 

(e.g. blood, tumour, oedema, cyst) in any compartment may raise intracranial pressure and lead to herniation of part of brain.

1. Subfalcine herniation – not usually clinically significant

2. Uncal herniation– affects midbrain – unconsciousness

3. Tonsilar herniation– affects medulla – cardiorespiratory failure

Dural sinuses     

· like veins, but without valves

· anastomose with extracranial veins via emissary veins
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Internal organisation of forebrain 

Coronal and horizontal sections through the middle of the forebrain show a remarkably similar relationship of the internal structures. This is because there are 2 structures at its core surrounded by several structures forming an arc.

The structures at the core are the thalamus, either side of the 3rd ventricle, and the lentiform nucleus (putamen and globus pallidus) lateral to it.

The encircling structures are the lateral ventricles, together with other structures which are associated with them, e.g. the caudate nucleus, limbic structures.
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Coronal section at level of hypothalamus
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Horizontal section 

Session 2

Dissecting room worksheet (14th floor)

With reference to the video demonstration and in discussion with your demonstrator identify the key anatomical structures highlighted below and answer the associated questions.

1.  
Identify the different tissue layers of the scalp:

· Skin

· Connective tissue
· Aponeurosis
· Loose areolar tissue
· Periosteum
Why is it so important to avoid infection of lacerations to the scalp?

2.  
Reflect the scalp and remove the skullcap. Identify the following structures and review the arrangement of the venous sinuses:

· Dura mater
· Falx Cerebri

· The indentations on the inner table of the skull made by the high pressure middle meningeal artery

· Superior sagittal sinus

What type of intracranial haemorrhage is associated with damage to the middle meningeal artery?

3.  
Reflect the dura and remove the brain above the tentorium. Identify the following structures and review CSF circulation:

· Tentorium cerebelli

· Tentorial notch

· Straight sinus

· Transverse sinus

· Confluence of the sinuses

· Arachnoid granulations
What is the clinical significance of the tentorial notch?

4.  
Reflect the tentorium and remove the brainstem and cerebellum. Identify the foramen magnum, jugular foramen and the hypoglossal canal. Review how the various lobes of the brain are related to the different cranial fossae. Identify the cavernous sinus, the internal carotid arteries and the pituitary gland in the pituitary fossa of the sella turcica.

Which major arteries pass through the foramen magnum? 

5.  
In the second half of this session, review all the surface features of the brain, its blood supply and the origin of the cranial nerves. Coronal and horizontal sections of brain will be available along with MRI scans for demonstrating subcortical structures. Use the space below to draw a diagram of the circle of Willis.

Session 2

Living anatomy worksheet (13th floor)

The aim of this practical is to identify the bones of the cranium, the main foramina (holes) in the base of the skull and the cranial nerves and major vessels that pass through these foramina. 

1) Identify the foramina that you heard about in the opening transmission on the dry skulls and then label them on the following diagram.
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2) Name the cranial nerves and main blood vessels that pass through the following foramina

Foramen magnum

 







Hypoglossal canal









Jugular foramen









Internal acoustic meatus








Carotid canal




            



Foramen spinosum








Foramen ovale









Foramen rotundum








Superior orbital fissure








Optic canal












Cribriform plate









Session 3

Neck


Learning Objectives

· Sketch the thoracic inlet to show the relations of the following structures at the neck-chest interface: 1st thoracic vertebra, 1st ribs and cartilages, manubrium, pleura and lungs, oesophagus, trachea, brachiocephalic veins, vagus nerves, brachiocephalic artery, left common carotid and subclavian arteries, sympathetic trunks, left recurrent laryngeal nerve, phrenic nerves

· Locate the carotid pulse and explain the main uses of this central pulse

· Demonstrate the technique for palpation of the cervical lymph nodes and define their field of drainage

· Define the boundaries of the anterior and posterior triangles of the neck

· Identify the infrahyoid (strap) muscles, mylohyoid and the digastric muscle 

· Demonstrate on the living subject and on suitable prosections the position of the roots and trunks of the brachial plexus

· Demonstrate, using prosections, the position and key relations of the subclavian artery and vein, and brachial plexus 

· Demonstrate the courses of the internal thoracic and vertebral branches of the subclavian artery 

· Explain the uses of central venous lines and indicate the landmarks for insertion of a central line into the internal jugular vein

· List the possible complications of insertion of central venous lines

· Describe the origin, course and function of the phrenic and spinal accessory nerves



Session 3: Anatomy of the neck

Dr Paul Strutton
p.strutton@imperial.ac.uk

General plan of the neck
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Triangles of neck
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Root of neck
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Session 3

Dissecting room worksheet (14th floor)

With reference to the video demonstration and in discussion with your demonstrator identify the key anatomical structures highlighted below and answer the associated questions.

1.  
Identify the posterior triangle of the neck as defined by:

· anterior margin of trapezius 

· posterior margin of sternocleidomastoid
· superior surface of the middle third of the clavicle
This lateral cervical region contains a number of key anatomical structures: 

· external jugular vein

· spinal accessory nerve

· trunks of the brachial plexus emerging posterior to scalenus anterior

· subclavian artery posterior to scalenus anterior

· subclavian vein anterior to scalenus anterior

· phrenic nerve lying on the anterior surface of scalenus anterior  
Which spinal nerves contribute to the superior, medial and inferior trunks of the brachial plexus?

Which spinal nerves contribute to the phrenic nerve and what is its main function?

2.  
Identify the anterior triangle of the neck as defined by:

· anterior margin of sternocleidomastoid

· inferior border of the mandible

· midline of the neck

The key muscles you should be able to identify in this area are:

· platysma  (supplied by facial nerve)
· mylohyoid (supplied by mandibular division of trigeminal nerve) 

· anterior and posterior bellies of digastric (supplied by mandibular division of trigeminal nerve and facial nerve respectively)
· the infrahyoid (strap) muscles: omohyoid, sternothyroid, sternohyoid (supplied by the ansa cervicalis) and thyrohyoid (supplied by C1 fibres via the hypoglossal nerve)

The detailed functions of these muscles will be addressed in practical sessions 4 and 5.  

3.  
It is particularly important to understand the arrangement of the major blood vessels in the root of the neck.  Identify:

· the brachiocephalic artery

· the subclavian artery and the course of its vertebral and thoracic branches

· the contents of the carotid sheath; common carotid artery, internal jugular vein and vagus nerve
· sympathetic trunk
· thyroid gland
Which muscle protects the carotid sheath when the head is turned?
How many pairs of arteries and veins supply the thyroid gland? Where do they originate from and drain to?

Session 3

Living anatomy worksheet (13th floor)

The first half of this session will involve a demonstration by members of the Department of Anaesthetics of how to insert central venous lines. They will describe the indications for their use, the different approaches that can be taken and the possible complications associated with their use.

In the second half of the session use the chinagraph pencils provided to mark out the surface anatomy of the internal jugular vein and carotid artery on your partner as follows:

1. Identify and mark the mastoid process

2. Identify and mark the sternal notch

3. Identify and mark the sternal and clavicular heads of sternocleidomastoid muscle

4. Palpate the carotid artery

5. Draw the internal jugular vein and carotid artery

What are the clinical applications of the carotid pulse?

Where does the internal jugular vein drain?

List the main sites of access for central venous lines

What are the uses of central venous lines?

Using your knowledge of the anatomy of the root of the neck, what are the complications of insertion of central venous lines?

6.
Gently palpate the submandibular lymph nodes on your partner (refer to the diagram on page 26)

What sort of information about the health of a patient can be obtained in this way?

7.
On your partner, identify the posterior triangle of the neck, which is defined by the anterior margin of trapezius, the posterior margin of sternocleidomastoid and the upper surface of the middle third of the clavicle. Traversing the roof of this triangle from the anterior border of trapezius to the posterior border of sternocleidomastoid is the spinal accessory nerve (CN XI).

Where does the accessory nerve exit the skull, what does it innervate and how would you test its function?

Session 4

Biting, chewing and swallowing


Learning Objectives

· Outline the main neuromuscular systems involved in biting, chewing, salivation and swallowing

· Identify the major branches of the external carotid artery (superior thyroid, ascending pharyngeal, lingual, facial, posterior auricular, occipital, superficial temporal, maxillary)

· Assess those functions of the trigeminal, facial, glossopharyngeal, vagus and hypoglossal nerves which relate to biting chewing and swallowing

· Demonstrate how the temporo-mandibular joint and muscles of mastication produce chewing movements

· Demonstrate the routes by which the maxillary, mandibular, facial, glossopharyngeal, vagus and hypoglossal nerves leave the skull, and indicate the courses of the lingual and inferior alveolar nerves

· Describe the relationship between the facial nerve and the parotid gland

· Identify the positions of the parotid and submandibular glands and the lymph nodes draining the oral and oropharyngeal structures 

· Identify the teeth in the living mouth and record them accurately; recognise characteristic dental patterns for children and adults

· Be able to identify the following structures in the living mouth: hard and soft palate, uvula, faucial pillars, palatine tonsils, lingual papillae, parotid and submandibular papillae, sublingual glands, frenulum, genioglossal ridge



Session 4: Anatomy of biting, chewing and swallowing

Prof Steve Gentleman
s.gentleman@imperial.ac.uk

Pharynx: sagittal section
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Pharynx: posterior view
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Tongue and related structures
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Muscles of tongue:

Styloglossus – retracts and elevates tongue to initiate swallowing

Hyoglossus – depresses tongue

Genioglossus – protracts tongue

Distribution of the facial nerve
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Branches of CN VII:

Temporal

Zygomatic

Buccal

Mandibular

Cervical

Branches of the external carotid
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Branches:

Superior thyroid

Ascending pharyngeal

Lingual

Facial

Occipital

Posterior auricular

Maxillary

Superficial temporal

(Aide memoire: Some anatomists like freaking out poor medical students!) 

Distribution of the mandibular division of the trigeminal nerve
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Key branches of V3:

Lingual (including chorda tympani from CN VII)

Inferior alveolar – nerve to mylohyoid – mental

Session 4

Dissecting room worksheet (14th floor)

With reference to the video demonstration and in discussion with your demonstrator identify the key anatomical structures highlighted below and answer the associated questions.

1.  
Identify the following muscles and with reference to the lecture notes, review their actions: 

· temporalis
· masseter 

· buccinator

· medial and lateral pterygoids
· pharyngeal constrictors
· digastric and mylohyoid
Which cranial nerves innervate these muscles?

2.  
The external carotid artery can easily be identified after the bifurcation of the common carotid because, unlike the internal carotid, it has a number of branches in the neck and face:

· superior thyroid

· lingual

· facial 

· posterior auricular

· occipital

· superficial temporal

· maxillary

From which branch does the middle meningeal artery arise and how does it enter the skull?

What is the significance of the meandering course of the facial artery as it passes around the mandible?

3.  
Trace the course of the following nerves and review their function:

· inferior alveolar

· lingual

· chorda tympani

4.  
Using the bisected head prosections identify the following:

· the naso-, oro- and laryngo-pharynx
· the lingual, palatine and pharyngeal tonsils
· uvula
· epiglottis
· oesophagus
· piriform fossa
· vallecula
5.  Examine the close relationship between the parotid gland and the facial nerve and identify the following branches of the latter:

· temporal

· zygomatic

· buccal

· mandibular

· cervical

Which nerve supplies the parasympathetic secretomotor innervation of the parotid gland?

What is Bell’s palsy and how might it present in a patient?

Session 4

Living anatomy worksheet (13th floor)

Working in pairs: 

1.  
Examine the range of movement of the mandible and palpate the temporo-mandibular joints 

What does the head of the mandible do:  

a) during opening and closing of the mouth (depression and elevation of the mandible)? 

b) during protrusion and retraction of the mandible?

Palpate temporalis and masseter during these movements  

Why is it so easy to feel masseter and so difficult to feel temporalis? 

2.  Examine the teeth in your partner's mouth using the torches provided.  Identify 

incisors, canines, premolars and molars, and record the number of each in each quarter of the mouth on the chart below

	PRIVATE 

	Incisors
	Canines
	Premolars
	Molars

	L. Upper
	
	
	
	

	R. Upper
	
	
	
	

	L. Lower
	
	
	
	

	R. Lower
	
	
	
	


What are the full numbers in a typical permanent set?  

How does this differ from a complete deciduous set?  

When do the first deciduous teeth usually erupt? 

When is the deciduous set usually complete? 

What are the approximate starting and completion ages for the permanent set? 

What is the practical use of this information? 

3.  Use the tip of your tongue to explore the interior of your own mouth as follows:

Place the tip of the tongue against the posterior surface of the lower incisors. 

Run it down across the lower gums and mandibular symphysis to the floor of the mouth.  On the way it crosses a fleshy tag with a forked tip.  This is the papilla on which the submandibular salivary ducts open.  Suck gently and see if you can feel saliva squirting from these ducts. 

Run the tip of the tongue backwards along the floor of the mouth towards the root of the tongue.  In the midline is a smooth, firm, rounded ridge formed by the genioglossus muscle running from the genial tubercles of the mandible to the tongue root. 

Allow the tip of your tongue to slide off the genioglossal ridge to the lower lateral part of the buccal floor.  This feels bumpy because of the lobes of the sublingual salivary glands that lie just deep to the mucosa.  A projecting mucosal frill marks the multiple openings of the sublingual ducts. 

Run your tongue round the insides of the cheeks.  These are smooth except for a small, raised and roughened patch near the second upper molar tooth.  This is the papilla of the parotid duct. 

Now run the tip of the tongue over the roof of the mouth.  Note the ridged mucosa of the hard palate, through which the bony palate (maxilla and palatine bones) is easily felt.  Behind this feel the smooth surface of the soft palate; the tip of the tongue can push this upwards towards the roof of the nasopharynx. 

Use the torch to identify all these structures visually in your partner's mouth.  

4. Use the torch and a tongue depressor to examine the following: 

Look at the upper surface of the tongue; recognise the filiform papillae covering the anterior part and look for the line of button-like circumvallate papillae along the junction of the anterior and posterior parts.  

Which nerves supply general sensation and taste to the anterior and posterior parts of the tongue?   

With the tongue forward and well depressed, inspect the ring-like entrance to the oropharynx.  This is bounded above by the soft palate (with the uvula dangling from the middle of its posterior border), below by the posterior part of the tongue, and laterally by a pair of curved ridges running down from the soft palate.  These are the faucial pillars.  The anterior pair (palatoglossal folds) are produced by the palatoglossus muscles, and the posterior pair (palatopharyngeal folds) by the palatopharyngeal muscles.  The muscles themselves are fairly trivial, being a small part of the pharyngeal constrictor system.  Their main practical importance is that between the palatoglossal and palatopharyngeal folds on each side is found a (palatine) tonsil.  Look for this bulging, knobbly pink mass and observe how the folds guide you to it.  

Why are the tonsils clinically important? 

5. Cranial nerve testing.  Four pairs of cranial nerves have important roles in the oral, oropharyngeal and facial areas: 

The trigeminal nerve is the great sensory nerve of the area, supplying general sensation through three divisions:

The ophthalmic division supplies skin from the top of the head to the upper eyelids, and a strip down the median line of the nose. Most important of all, it supplies the very sensitive conjunctiva that covers the inner surfaces of the eyelids, the sclera and is continuous with the corneal epithelium.  It also supplies much of the nasal mucosa and the frontal sinus.

The maxillary division supplies the skin of the anterior temple and the middle part of the face as far down as the corners of the mouth. In addition it supplies the upper teeth, lip, gums and the roof of the mouth.

The mandibular division supplies a strip of skin running from the middle part of the temple then anterior to the ear and down to the chin. In addition it supplies the lower teeth, gums and lip, the lining of the cheeks, the floor of the mouth and the buccal part (anterior two-thirds) of the tongue.

How would you test these functions, and also the motor component of the mandibular division?

The facial nerve supplies motor fibres to the facial muscles. 

Which are the most important of these, and how would you test them?

It also supplies taste sensation to the anterior 2/3 of tongue, and parasympathetic (secretomotor) nerves to glands. 

Which glands, and how could you test these functions?  

The glossopharyngeal nerve is the main sensory nerve of the posterior 1/3 of the tongue and the oropharynx.  Stimulation of it (for example, by a tongue depressor placed too far back) causes the reflex expulsive effort called "gagging".  Eliciting a gag reflex is the simplest test of the nerve.  Don't do it in the classroom; it is an unpleasant sensation and may also trigger retching if done clumsily.  

The hypoglossal nerve is the ONLY MOTOR NERVE OF THE TONGUE. The simplest test is to invite the subject to stick out (protract) his/her tongue.  This involves chiefly genioglossus and also the intrinsic muscles of the tongue.  

What will happen if the nerve is injured on one side only? 

What else might you observe in long‑standing injury to a hypoglossal nerve?

Short video clips demonstrating how to test the function of each of the cranial nerves can be found on the Year 3 intranet site.

Session 5

Breathing, voice and hearing


Learning Objectives

· List the mechanisms which protect the lungs and bronchi against aspiration of food and drink

· Explain (in terms of sensory and motor pathways and muscle groups) the sneeze and cough reflexes

· Demonstrate, using prosections, the landmarks of the nasal cavities, nasopharynx and soft palate

· Demonstrate in living subjects the body of the hyoid, the thyroid and cricoid cartilages, the cervical part of the trachea, and the thyroid isthmus 

· Demonstrate in living subjects and imaging the positions of the paranasal sinuses; define their sensory nerve supply; explain the clinical significance of their drainage routes 

· Explain the importance of the relationship of the maxillary sinus to the roots of the upper teeth, and of the sphenoid sinus to the pituitary fossa

· Explain pressure equalisation between the pharynx and the middle ear

· Explain the clinical importance of the relationship of the mastoid antrum and the mastoid air cells to the middle ear cavity in the skull 

· Identify the features of the external auditory meatus and eardrum that can be seen through an auroscope

· Outline the contributions of the structures and spaces of the airway and oral cavity to voice production

· List the actions that may be taken to restore patency of the airway in an emergency

· Describe the anatomical basis of tracheotomy and cricothyroidotomy

· Explain likely consequences of disease or injury of a recurrent laryngeal nerve and of the superior part of the cervical sympathetic chain



Session 5: The airway and its relations

Dr Paul Strutton
p.strutton@imperial.ac.uk
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Paranasal sinuses – Reduce the weight of the facial skeleton and act as resonators for the voice.

Lined with respiratory epithelium and may become infected.
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Auditory tube 

Route for equalisation of air pressure between middle ear and nasopharynx 

Route for infection from pharynx to middle ear and beyond.

Route of facial nerve
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Larynx – protects lower respiratory tract and involved in sound production.

Phonation – Sound created when air is forced between vocal folds.

Pitch depends on relative position and tension in vocal folds by movement of arytenoid cartilages and cricothyroid joint.

Intensity of sound depends on force with which air is forced through the glottis.

Quality of sound depends on resonation in pharynx, mouth, paranasal sinuses.

Vocalistion depends on shaping of sound with the mouth, particularly the tongue and lips, to produce speech.


Lateral view






Posterior view
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Mid-sagittal view


Innervation of larynx

Effect of denervation will 

depend on which intrinsic

muscles are affected and

whether it is unilateral or 

bilateral.  It may result in 

hoarseness, 

breathlessness or both.
Protective mechanisms for airway

· Swallowing – temporary closure of airway

· Gag reflex

· Sneezing

· Coughing










Management of airway

· Chin lift/ jaw thrust

· Oropharyngeal or nasopharyngeal airway

· Endotracheal intubation

· Cricothyroidotomy

· Tracheostomy

Session 5

Dissecting room worksheet (14th floor)

With reference to the video demonstration and in discussion with your demonstrator identify the key anatomical structures highlighted below and answer the associated questions.

1
Using the bisected head prosections, identify the following key structures:

· the paranasal sinuses
· the conchae and meati of the nose

· auditory tube
· epiglottis
· vocal folds
· trachea
What is the clinical relevance of the relationship between the following:

a) roots of teeth in upper jaw and maxillary sinus?

b) mastoid air cells and the middle ear?

c) sphenoid sinus and pituitary gland?

2
Examine the main laryngeal cartilages (thyroid, cricoid and arytenoid) and their movements.  Understand the anatomical basis of cricothyroidotomy. Using the available prosections and models of the larynx identify the following:

· strap muscles (as covered in session 3)
· cricothyroid membrane

· hyoid bone

· cricothyroid muscle (tensor of the vocal folds)

· thyroarytenoid muscle (relaxor of the vocal folds)

· lateral and posterior cricoarytenoid muscles (adductors and abductors of vocal folds respectively)

What is the effect of contraction of the sternothyroid muscles?

3
The larynx is innervated by the superior laryngeal and recurrent (inferior) laryngeal nerves. The superior laryngeal has two branches; the internal laryngeal which supplies sensory innervation to the larynx above the vocal folds and the external laryngeal which supplies the cricothyroid muscle. All the other laryngeal muscles are supplied by the recurrent laryngeal. Examine the course of the recurrent laryngeal nerve in the neck.

What might be the affect of damaging this nerve during the course of thyroid surgery? 

4
Which cranial nerves and muscles are involved in the cough and sneeze reflexes? What is the key difference between these two reflexes in terms of the oropharyngeal isthmus?

Session 5

Living anatomy worksheet (13th floor)

This session will start with a practical demonstration of the various forms of airway management.

When the demonstrations have been completed work in pairs, alternating as subject and examiner

1. Using the skull and the diagram from the lecture handout for reference, draw the position of the frontal, ethmoidal and maxillary air sinuses on each other’s faces.

2. By sight and palpation identify the laryngeal prominence (Adam’s apple) on each other’s neck. Explore by gentle palpation the other parts of the thyroid cartilage: the notch in the superior border, and the two laminae. Follow the anterior border of the cartilage downward until you feel a depression due to the cricothyroid membrane and then the convex anterior part of the cricoid cartilage below it. Below the cricoid cartilage (in the interval bounded by the sternomastoids and the jugular notch of the manubrium) can be felt the first two rings of the trachea. The hyoid bone lies above the thyroid cartilage and is connected to it by the thyrohyoid membrane. Gently palpate the body anteriorly, and the horns laterally. 

What happens to these structures during swallowing? 

Where would you perform a cricothyroidotomy?

Session 6

Eye and Sight


Learning Objectives

· Describe briefly the margin and walls of the bony orbit and name its important contents

· Test function of the following cranial nerves: oculomotor, trochlear, abducens, ophthalmic division of trigeminal, facial (to orbicularis oculi)

· Identify the rectus and oblique muscles, levator palpebrae superioris and orbicularis oculi in suitable specimens

· Identify on a skull the superior orbital fissure and the optic canal and name the nerves and vessels passing through them

· Explain the clinical significance of the close relationship between the superior orbital fissure and the cavernous sinus

· Describe briefly the arterial supply and venous drainage of the eye, including the retina

· Understand how to test corneal, light (direct and consensual) and accommodation reflexes and explain the afferent and efferent components of these

· Identify the optical and neural parts of the eye

· Outline the mechanisms of tear secretion, tear-film maintenance and tear drainage



Session 6: Anatomy of the orbit
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Bones of the orbit
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Extrinsic muscles of the eye
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Extrinsic muscles and their innervation

Levator palpebrae superioris (III + symp)

Superior oblique (IV)

Inferior oblique (III)

Superior rectus (III)

Inferior rectus (III)

Lateral rectus (VI)

Medial rectus (III)

Superior view of orbit contents: superficial
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Superior view of orbit contents: deep
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Session 6

Dissecting room worksheet (14th floor)

With reference to the video demonstration, the eye models and in discussion with your demonstrator identify the key anatomical structures highlighted below and answer the associated questions.

1.  
Using the dry skulls review the bones that contribute to the structure of the orbit. Identify the superior orbital fissure and the following structures that pass through it: 

· oculomotor nerve

· trochlear nerve

· abducent nerve

· ophthalmic divisional of the trigeminal nerve

· superior ophthalmic vein

What important nerve passes through the inferior orbital fissure?

What, apart from the optic nerve, passes through the optic canal? 

What are the three main branches of the ophthalmic division of the trigeminal nerve?

Cranial nerves III, IV, V(1), V(2), VI, internal carotid and sympathetic carotid plexus all pass through the cavernous sinus or lie within its walls. What are the clinical implications of this? 

2.  
Identify the following extraocular muscles on the prosected specimens: 

· levator palpebrae superioris

· superior rectus

· inferior oblique

· lateral rectus

· medial rectus

· inferior rectus

· superior oblique

Review the innervation and actions of the isolated extra-ocular muscles by looking at how they attach to the globe. (Beware, differences between the actions of individual muscles in isolation and movements used to test individual muscle and cranial nerve function can cause confusion)

On the diagram below indicate which muscle is being tested as the patient is asked to make the indicated movements with their right eye.


[image: image12]
3.  
Review the afferent and efferent arms of the following reflexes: 

· corneal 
· pupillary light (ipsilateral and consensual)
· accommodation
4.  
Review the autonomic innervation of the eye: 

· Optic nerve and tract – pretectum – Edinger-Westphal nucleus (parasympathetic) – oculomotor nerve – ciliary ganglion – sphincter pupillae and ciliary muscles for miosis and lens thickening

· T1 – superior cervical ganglion – carotid plexus – branches of ophthalmic artery – dilator pupillae, tarsal muscle (part of levator palpebrae superioris) and blood vessels

What is Horner’s syndrome and how does it manifest itself in patients?

5.  
Dissect the ocular globe and examine the plastic models to reveal the following components of the eye:

· cornea 
· iris
· ciliary body
· lens

· anterior and posterior compartments

· retina
On the prosections identify the lacrimal glands and the lacrimal ducts.

What are the functions of tears and what nerve provides the secretomotor  innervation to the lacrimal glands?

Where does the nasolacrimal duct drain to?
� 





Dural folds





Dural sinuses





The upper respiratory tract


  


Passages in head and neck which convey air into and out of the lungs. 





It is lined with respiratory epithelium, which removes particles, warms and humidifies the air. 





The lower part of the airway, the larynx, is modified for production of voice.








COUGHING








SNEEZING





Afferents via maxillary division of trigeminal N





Afferents via branches of vagus N





Inspiration








Intrathoracic pressure raised


(glottis closed, abdominal muscles contracted)








Soft palate raised and tensed against posterior wall of pharynx. (Levator veli palatini, tensor veli palatini, sup. constrictor)








Soft palate depressed against tongue


(palatopharyngeus/palatoglossus)








Sudden abduction of vocal folds to release intrathoracic pressure through nose or mouth
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