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FACULTY OF HEALTH AND SOCIAL CARE





Head and neck cancer and Cell Biology workbook

This workbook has been devised to support your learning on the Master Classes in head and neck cancer management course. If you are a student undertaking the full module, it is to be used alongside your Module handbook and will fulfil your learning outcomes of the Module specification which are:


· Identify the common histological varieties of malignant tumours that can arise in the tissues and organs of the respiratory system.
· Identify the aetiological and epidemiological data (UK incidence) for cancers of the head and neck.
· Describe the detailed TNM classification of the head and neck.
· Identify and justify the range of clinical investigations used in the management of the head and neck.
· Explain briefly the role and relationship, to each other and stage of tumour, of the cancer management tools in the management of malignant tumours of the head and neck.

We hope that you can use the workbook as a means of testing your own knowledge of Cell biology as a revision exercise and then a comprehensive overview of the Head and Neck. 

The material is designed to supplement the information given in the cell biology and anatomy lectures throughout the course.  The aim is that by working through the following questions you will be better prepared and have a good appreciation of many of the basic concepts.  Many of the diagrams are available for you to add notes both through your private study and during the seminar sessions.  We hope that this will increase your enjoyment and fulfilment on the day. 

We expect that by the end of the Master Classes that you will have completed the workbook. It will not be marked, but can be a means of self-assessment and can be kept as a point of reference for future learning.

The Workbook is in two sections, the first contains information on cell biology and the second section is about the Head and Neck.


Cell Biology

· Human Cells
· Structure and Function
· Cell differentiation
· DNA
· Mutations
· Cell Cycle and Cancer
· Reference List



Head and Neck Anatomy and Physiology

Larynx
Oral Cavity
Pharynx
Nasopharynx
Paranasal Sinuses (particularly Maxillary Antrum)
Skull base
Thyroid
Salivary glands

For each of these sites notes should be made under the following headings:

· Revision of the anatomy and physiology
· Aetiology & epidemiology
· Pathology
· Methods of spread and common sites of metastases
· Presenting signs and symptoms
· Clinical investigations used for diagnosis
· Overview of management
· Prognosis


Please note that at the end of each section there is a list of websites that you may wish to access in relation to each malignancy.  

We would welcome any feedback as the workbook is still developing and any suggestions for improvement are very welcome.




















Section 1: Cell Biology

This section of the Workbook has been written by Daryl Edgar, Senior Lecturer at UWE. With grateful thanks. This section will complement the session that Daryl will be providing in Block 1 of the Master Classes.



HUMAN CELLS

[image: red blood cells (scanning electron micrograph)]

Aim:

· To develop an understanding of the structure and function of human cells


Learning outcomes:

After attending this session and doing some further work, you should be able to:

· Describe the structure of the cell
· List the functions of the cell components
· Explain how the structure of the cell membrane permits selective movement of substances across it
· Give some examples of cell specialisation
· Appreciate some of the abnormalities of cell structure and function associated with cancer





· The cell is the basic unit of the human body.

· There are approximately 100,000 billion cells in the body.

· There are over 200 different types of cell in the human body and therefore over 200 types of cancer. Although each cell type is adapted to suit the job it does, most cells share the same basic structure:



Structure and function of the cell

When looking at a cell with a light microscope you can usually only see the cell membrane, nucleus and the space in between called cytoplasm. However, with an electron microscope several smaller structures called organelles can also be seen. Here is a brief explanation of the major components of the cell:



[image: cell04]

Cell membrane

This is the envelope, which encloses the cell and controls the movement of substances in and out of it. It consists of a phospholipid bilayer interspersed with membrane proteins. The phospholipids consist of a phosphate 'head' and a lipid 'tail'.  They arrange themselves so that the hydrophilic (water-loving) phosphate heads are on the outside of the layer i.e., in contact with the intra- and extra-cellular fluid.  The hydrophobic (water-hating) lipid groups are therefore on the inside of the bilayer where they avoid direct contact with .  The lipid component prevents the movement of most substances across the cell membrane.  
[image: sg0065]
Diagram to show the phospholipids bilayer.

Some of the membrane proteins act as channels or transporters, enabling certain substances to cross the cell membrane. Other proteins may act as receptors for the binding of hormones which then may control the activity of the cell.

  
[image: fluidmosaic]
Diagram to show proteins in the phospholipids bilayer.

Exercise 1.1 Find out and explain how a hormone recognises its target cell. 








The Nucleus

The nucleus contains the hereditary material DNA, and also RNA. It also contains a distinct region called the nucleolus, which is where ribosomes are produced. The membrane surrounding the nucleus contains pores and is closely associated with the endoplasmic reticulum (where proteins and other substances are synthesised)

[image: nucleus2]

Exercise 1.2 The above photomicrograph shows a liver cell nucleus. Place labels on it to show the nucleolus, the nuclear membrane and the nuclear pores.

Cytoplasm

This is the name given to everything inside the cell membrane, except the nucleus. It includes the other membrane-bound structures (organelles) as well as the fluid surrounding them. Within the cytoplasm, microtubules and microfilaments can be found. These are responsible for movement within the cell.

[image: microtubules%20in%20S2R+%20cell]




Diagram to show microtubules in the cell cytoplasm.
Mitochondria

The main function of mitochondria is to produce energy for the cell, in the form of ATP (adenosine triphosphate). Oxygen and fuel (food) are required for this process. Usually, the more mitochondria a cell possesses

[image: cell_mitochondria1]

Diagram to show a single mitochondrion. Most  ATP is made on the inner membrane

Endoplasmic reticulum

This is a network of membranes where proteins and lipids are synthesised. If the membranes are studded with ribosomes, it is known as rough endoplasmic reticulum (RER)and this is where the proteins are made. Without ribosomes it is called smooth endoplasmic reticulum (SER), and this is where lipids are made.

Ribosomes

Ribosomes can be found free in the cell, or on the endoplasmic reticulum. Ribosomes synthesise proteins from amino acids by joining them together with peptide bonds.

[image: mitochondria]

Exercise 1.3 The above photomicrograph shows a small part of liver cell cytoplasm.
Apply labels to show free ribosomes, RER and the mitochondrion.
What does the large number of free and attached ribosomes indicate about the activity of liver cells?



Golgi apparatus

This is a stack of membranous sacs, in which the proteins synthesised in the rough endoplasmic reticulum are packaged and sent to different parts of the cell in vesicles. If the vesicles fuse with the cell membrane, their contents can be released outside the cell.
[image: 45030598]

Photomicrograph of the golgi apparatus




Lysosomes

These break down waste within the cell (e.g., old organelles which are no longer working properly) as well as getting rid of bacteria and other foreign substances that may have been taken into the cell.

Peroxisomes

These look similar to lysosomes. Their role is to destroy harmful toxic products such as hydrogen peroxide.

[image: PEROX]

Lysosomes and peroxisomes in liver cell cytoplasm.


[image: img41]
This diagram incorporates most of the structures found in an animal cell.

For more views of organelles visit:  http://cellpics.cirm.cam.ab.uk 

Different types of cell will adapt this basic structure to suit its own roles and functional requirements. 





Exercise 1.4
Simple diagram of the cell

Label the components on the cell. 



[image: image001]

Cell differentiation

The cell nucleus contains the DNA (deoxyribo-nucleic acid). This is the genetic material, which contains the instructions or ‘blueprint’ for every cell. Each cell in the body contains exactly the same DNA, which is unique to that person (except identical twins, triplets etc!). 

So how is it that a nerve cell looks different from a liver cell? 

Although each cell in the body contains the same genetic material, not all of the DNA is used in every cell. Different bits of the DNA (genes) will be expressed at different times and in different cells. As we develop, cells will move along different pathways and become specialised, according to the task they have to perform - the genetic information expressed in a liver cell will be different from that expressed in a nerve cell. Once a certain point in this pathway is reached, there is no turning back – a nerve cell can only give rise to more nerve cells. 

This process of acquiring distinct characteristics is known as cell differentiation, and as a result there are about 200 different cell types in the body. 


Exercise 1.5 
Examine the following 2 cell types. How is structure in these 2 cells related to the function of the cell?

[image: nerve_cell_schematic]
Simplified diagram of a nerve cell.





[image: Normal-peripheral-blood-RBCs-50x-website]

Red blood cells – these contain no organelles.











The cell in clinical situations

It can be difficult to see how the biology of the cell relates to clinical practice, so here are a few examples:

· Cytology and histopathology

Various clinical investigations will involve removing cells or a group of cells (tissue) to examine under the microscope. For example, when a cervical smear is taken, cells from the cervix are spread on a slide so that the laboratory technicians and pathologists can check them for abnormalities. Other examples include liver biopsies and blood films.

· Importance of oxygen supply etc for functioning of cell

The cell is the basic living unit in the body and requires certain conditions to function properly. For example, the main source of energy for the cell is the ATP produced in the mitochondria. This requires fuel and oxygen. Therefore, if a cell is starved of oxygen it can die eg heart muscle in a myocardial infarction. Other factors such as temperature and pH (acidity) are also important, particularly for maintaining the correct structure of proteins.

· Malignancy

It is by being familiar with the structure and behaviour of normal cells, that it is possible to recognise abnormal ones. Normal cells have a uniform shape (cells of the same type are of similar shape and size), are well-differentiated, and divide in a closely controlled and regulated well. Malignant cancer cells, on the other hand, are non-uniform, poorly differentiated and their division is uncontrolled.



Abnormal cells

Below are some sections of colon seen under the light microscope. One is normal colonic mucosa, whilst the other is carcinoma (cancer) of the colon.

Exercise 1.6
Look at these tissue sections. Try to describe how the cells are arranged in the normal colon.  What looks different in the carcinoma?







Normal colon					


[image: nlp]     

Carcinoma


[image: calp]








Reversible and irreversible cell damage

Cells may also look abnormal if they are damaged in some way. Cell damage may be reversible or irreversible. Here are some of the features that might be seen in damaged cells:


	
Reversible cell damage

	
Irreversible cell damage

	Cell swelling
	Release of lysosomal enzymes

	Mitochondrial swelling
	Protein digestion

	Endoplasmic reticulum swelling
	Membrane disruption

	Detachment of ribosomes
	Leakage of cell enzymes and proteins

	Lipid deposition
	Clumping of nuclear material

	Loss of microvilli
	

	


















DNA and Protein Synthesis





Aim:

· To understand the role of DNA in protein synthesis

Learning outcomes:

After attending this teaching session and doing some further work, you should be able to:

· Describe the structure of DNA and RNA
· Outline the stages in protein synthesis
· Explain the significance of the genetic code in determining the structure of proteins




DNA (deoxyribonucleic acid)

DNA is the genetic material in the human body. It is also known as the ‘blueprint’ for life as it contains all of the instructions needed for the activities of each cell in the body. It consists of a chain of nucleotides. A nucleotide is made up of a sugar + phosphate + base. The bases are adenine (A) which is always paired with thymine (T) and guanine (G) which is always paired with cytidine (C).

[image: nucleotide1]
A nucleotide.
Watson and Crick produced the first model of the structure of DNA. They showed that it consisted of two strands of polynucleotides arranged as a double helix. 

[image: dna2]

Simplified diagram to show DNA structure.

The two polynucleotide strands in the helix are held together by attractions between the bases. This is known as base pairing. This base pairing is very important for DNA replication (which occurs in cell division – to be covered later), and for transcription prior to protein synthesis. Base pairing means that the sequence of nucleotides on the DNA is maintained, and therefore the instructions remain intact. 

When DNA is replicated, the two strands of DNA separate and complementary strands are assembled along each line of exposed bases, as dictated by that particular sequence of bases. The result is two strands of DNA identical to the original:
[image: dna_replication]

[image: dna_replication]
The previous 2 diagrams illustrate DNA replication.




RNA (Ribonucleic acid)

RNA also consists of a string of nucleotides. It plays a very important role in protein synthesis. Unlike DNA, it has the base uracil (U) in place of thymine. This means that the adenine on a strand of DNA would pair with the uracil on the RNA.

Exercise 2.1
Fill in the complementary base pairs in these strands of DNA and RNA:

    DNA	 DNA			    DNA	  RNA

	C	G				G	
	C						A
	T					U	
		C				C	
	A						G


Protein synthesis

Proteins consist of chains of amino acids, known as polypeptides. The structure of the final protein is complex. The long chains of polypeptides are arranged into helices and sheets and then folded. This is what gives each protein a specific three-dimensional shape. The final structure depends on the sequence of amino acids in the polypeptide chains, and the attractions between them. Some examples of proteins include enzymes and cell membrane receptors.

The DNA contains the code for each protein. The sequence of DNA that codes for a whole protein is called a gene.



[image: protein synthesis]

The first stage in protein synthesis is for the part of the DNA containing a particular gene to unravel. This allows a complimentary strand of RNA to be formed along the exposed bases; the order of the nucleotides in the RNA is determined by complimentary base pairing. The resulting piece of RNA is known as messenger RNA (mRNA)

The mRNA then moves from the nucleus into the cytoplasm, where it is fed into a ribosome. Amino acids are brought into the ribosome by molecules of transfer RNA (tRNA). Once again, the bases on the mRNA and tRNA are very important; they determine the order in which the amino acids are brought into the ribosome and assembled. 

Enzymes in the ribosome catalyse the formation of peptide bonds between the amino acids, producing a long chain or polypeptide.

The polypeptide leaves the ribosome and is then folded and organised to produce finished protein. This may take place in cytosol or endoplasmic reticulum. The protein is then packaged for export from the cell (Golgi apparatus) or used within the cell.
Exercise 2.2
Draw a flow diagram showing (in words) the basic steps in protein synthesis.






















MUTATIONS

Mutations are changes to the nucleotide sequence of the genetic material of an organism. Mutations can be caused by copying errors in the genetic material during cell division, by exposure to ultraviolet or ionizing radiation, chemical mutagens, or by viruses. Mutations involving reproductive cells, mutations are called germ line mutations, which can be passed on to descendants through the reproductive cells. Somatic mutations involve cells outside the non-reproductive cells and are not usually transmitted to descendants.

The specific order of amino acids in a protein is crucial. If one nucleotide is wrong, the amino acid sequence may be disturbed. This is what causes the problem in sickle cell anaemia .One of the amino acids in the haemoglobin protein is substituted for another. This means that the haemoglobin chain is unable to fold as it should. This affects the shape of the red blood cell and its ability to transport oxygen.





Cell Cycle and Cancer

[image: 000p047j]

Aim:

· To understand the key events in the normal cell cycle and appreciate some of the changes that occur in malignancy

Learning outcomes:

After attending this teaching session and doing some further work, you should be able to:

· Outline the key stages of the cell cycle
· Describe the abnormalities of the cell cycle associated with malignancy
· Explain how damage to DNA can result in cancer








Cancer

Cancer, or malignancy, is common. Approximately one in three people will be diagnosed with cancer at some time in their life and it is the major cause of death for one in four people (ICRF, 2010). There are over 200 different types of cancer, although some are much more common than others.Exercise 3.1
What are the three most common cancers in the UK?

Is this the same for men and women?





Cancer arises when the normal mechanisms for controlling cell growth and division are damaged in some way. This leads to an unregulated proliferation of cells, which will continue until medical intervention or death. The rate of growth is not necessarily rapid (although it can be) – the important thing is that the cells will not stop proliferating of their own accord. In a malignant tumour there are a high proportion of cells undergoing mitosis.
Cancer cells also have the potential to break away from the primary tumour (where they arise) and travel to other parts of the body – this is metastasis. This occurs because, in cancer cells, the controls that ensure cells to bind to each other and stay within their specific tissue are also damaged.
Exercise 3.2Benign tumours
Like malignant tumours, benign tumours are an abnormal mass of cells, which are not under normal control mechanisms. However, benign tumours are non-invasive and do not metastasise. They tend to be slow growing.




In the table below, give differences between benign and malignant tumours

	
Benign tumour

	
Malignant tumour

	

	

	

	

	

	

	

	




In order to understand what goes wrong in a cancer cell, it may help to look at the cycle of growth and cell division in a normal cell:

The Cell Cycle

The cell cycle consists of the steps needed for the growth and division of cells to produce new ones. This occurs in virtually all of the human cells. There are two stages in cell cycle: interphase and cell division (which consists of mitosis* and cytokinesis). 

Division of most cells requires that the complete set of DNA is passed on – ‘daughter’ cells are exact replicas of the ‘parent’ cell. This requires the division of genetic material in the cell by mitosis. However, when sperm and eggs (gametes) are produced, division must result in only half the amount of genetic material being passed on (so that when an egg and sperm fuse they have the correct amount). This type of division is known as meiosis. 



Interphase

This part of the cell cycle is also known as ‘resting phase’ but in fact it is not really resting. During this part of cell cycle, the cell doubles its constituents ready for division (ie increases number of mitochondria, ribosomes, etc) – known as G phase, divided into G1 and G2. The genetic material of the cell is also replicated during interphase, in the S-phase. As discussed earlier, this depends on base pairing. The two strands of DNA in the double helix dissociate from each other and complimentary strands are assembled along each:

[image: DNA%20replication]



[image: sphase]

When the chromatin condenses, it is more easily seen by the light microscope. 






Exercise 3.3

When malignant cells are viewed under the microscope there are usually a higher number of cells with dark-stained nuclei than usual. Why is this?





This part of interphase, in which DNA is synthesised, is known as the S phase.

It is quite common for mistakes to be made during the process of replication. For example, bases on the DNA may be lost, or gained, or one may be substituted for another. Under normal circumstances, there are enzymes that cut out the abnormal sequence of bases and replace it with the correct ones. However, if the mistake is not repaired, this results in a mutation. This can be passed on when this cell divides. Mutations are not necessarily bad – they may be helpful, but a mutation of the parts of the DNA that control cell growth and division can lead to the development of cancer.


The amount of time that a cell spends in the interphase is very variable and is different for different cells. This is because the length of time in G1 varies (it can be days or years). All other steps in the cell cycle are relatively constant. It is this which determines how long it takes a cell to complete the cell cycle (cell division takes the same amount of time for all cells ie 1 -2 hours).  NB Once a cell has proceeded past a certain point (called a restriction point) in G1 , it is committed to the rest of the cell cycle and will go on to divide.

Cell division

Once the cell constituents are doubled and the DNA is replicated, the cell can then begin cell division. The first part of this is mitosis, in which the nucleus is divided into two halves with the DNA being split equally between the two. This is important because it means that the two daughter cells are identical to each other, and to the original parent cell. Finally, during cytokinesis, the rest of the cell is divided.

The first stage of mitosis is the prophase in which the thin threads of DNA (chromatin) are condensed to form chromosomes. Chromosomes consist of two sister (identical) chromatids joined at the centromere.


In the metaphase the chromosomes line up along the middle of the cell (the equator).

The sister chromatids are separated from each other during the anaphase, being pulled apart by a network of microfilaments (spindle). When the chromatids are completely separated, the nuclear envelope re-forms – this is the telophase.

The Cell CycleDivision of the nucleus – see detailed diagram showing different stages of mitosis




MITOSIS
Division of the rest of the cell





CYTOKINESIS

G2
Cell division


	A further growth stage before cell division

G0



A cell that is not dividing enters this phase


G1

Interphase



G1 is the most variable in length. This is when the contents of the cell (other than DNA) are replicated, ready for division


DNA synthesis occurs in this phase


S phase





























The stages of mitosis and cytokinesis are shown below.


[image: mitosis_phases]






3 of the phases of mitosis are shown in the photomicrograph below:


[image: whitefish_mitosis_prophase_metaphase_anaphaseX400]

Visit www.cellsalive.com  for animations and activities to test your knowledge
 
How do cancers arise?

In normal cells, the cell cycle is very tightly controlled and regulated by a number of growth signals. The production of these signals is dependent on factors within the cell (eg the raw materials needed for DNA synthesis) and outside the cell – normal cells stop dividing when they come into contact with other cell, something known as contact inhibition. However, cancers occur when the complex mechanisms that control cell growth and division are damaged ie when the genes involved are mutated.

It is thought that there is a step-wise progression from a normal cell to a cancer cell. This process is known as carcinogenesis. Most cancer cells have several mutated genes (approx 6-8), not just one. This means that the DNA must take several ‘hits’ before it becomes cancerous. For example, the first ‘hit’ or mutated gene may mean that the cell can over-ride the normal signal to stop dividing. However, another ‘hit’ is required to ensure the cell does not die (cells are continually dying and being replaced), and yet another ‘hit’ is needed to enable the cells to break away from each other. The diagram below shows the effect of 4 (or more) mutations. It may take many years for a cell to accumulate enough mutations for it to become cancerous.

[image: cancer%2050]


Exercise 3.4. In what age group does cancer occur most commonly (see diagram below)? Why might this be?




[image: caincidence2]
Examples of the types of gene mutations in cancer cells

· Mutations in genes that control the cell cycle. These are known as oncogenes and their mutated products stimulate mitosis even though the normal signals are absent.
· Mutations to tumour suppressor genes, which usually inhibit mitosis when it is not appropriate for the cell to divide.
· Mutations to genes that regulate normal cell death (apoptosis)
· Mutations to genes that keep cells adhering to each other.

We cannot consider the whole range of cancer genes in this lecture. It might be a good idea to focus on some aspects of breast cancer. In breast cancer a tumour suppressor gene has been identified (BRCA1), which is implicated in the development of breast cancer. The BRCA1 gene is located on the long (q) arm of chromosome 17 close to band 21. Some mutations of BRCA1 are associated with a significant increase in the risk of breast cancer. The BRCA1 protein product is involved in DNA damage repair and transcriptional regulation as well as other functions.

The BRCA1 protein is directly involved in the repair of damaged DNA. In the nucleus of many types of normal cells, the BRCA1 protein is thought to interact with RAD51 (another human gene product) during repair of DNA double-strand breaks. These DNA breaks can be caused by natural radiation or other exposures, but also occur when chromosomes exchange genetic material (such as homologous recombination, when "crossing over" occurs during meiosis). The BRCA2 protein, which has a function similar to that of BRCA1, also interacts with the RAD51 protein.  These three proteins play a role in maintaining the stability of the human genome by repairing double stranded DNA breaks.
[image: 180px-BRCA1_en]
The position of the BRCA1 gene on chromosome 17







Causes of cancer

Anything that damages DNA can lead to an increased risk of cancer. This includes radiation and certain chemicals or carcinogens. It is also thought that anything that stimulates cell division increases the risk of cancer (since DNA is more susceptible to mutations when it is replicating). This includes some hormones, inflammation, and viruses.

Exercise 3.5
Can you think of some examples of these carcinogenic agents and the cancers that they are associated with?














[image: dn11845-1_482]

The above diagram indicates the range chemicals implicated in the development of lung cancer.



Clinical manifestations of cancer


	
Local effects of the tumour

	
Effects of invasion and metastasis
	
Systemic effects

	
Pressure e.g. in brain,

On major blood vessels

Obstruction e.g. bowel


Pain e.g. bone
	Lump,
 
pain,
 
possible haemorrhage 

and as local effects
	
Infection
Bleeding disorders
Fatigue
Nutritional disturbances including cachexia
Hypercalcaemia
Malignant Effusions and Oedemas
Sexual and Reproductive Dysfunction
Integumentary and Mucus Membrane Alterations

.




References and further reading:
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Office for National Statistics: Cancer Registration Statistics 2010 England Series MB1 No. 37. 2009.

Kimball's Biology Pages  http://www.ultranet.com/~jkimball/BiologyPages/  [accessed Jan 2001]

On-line biology book  http://gened.emc.maricopa.edu/bio/bio181/BIOBK/BioBookTOC.html [accessed Jan 2002]

Seeley, R et al (2000) Anatomy and Physiology (5th edition) Boston, McGaw Hill

More websites

http://cancer.gov/cancertopics/understandingcancer 

Some useful presentations


http://www.cancerquest.org/ 

cancer biology website 

http://www.nice.org.uk/guidance/CSG/published 

Guidelines published by NICE

http://www.imperialcancer.co.uk/ 

It may be useful to search for latest on head and neck research, gene research using the search tool



































Section 2 Head and Neck Work Book



Cancer of the Larynx
 
[bookmark: sex] Epidemiology and aetiology 
 
Laryngeal cancer is much more prevalent for males than it is for females. It is in the top twenty most common cancers in UK males (number 18), with 1,844 new cases diagnosed in 2007 ( Table 1.1). This compares to 361 cases in females - giving a male:female ratio of approximately 5:1 1-4
It has been estimated that the lifetime risk of developing laryngeal cancer is 1 in 181 for men and 1 in 849 for women in the UK. These were calculated on February 2009 using incidence and mortality data for 2001-2005 5.
[image: Table showing the number of new cases and rates of cancer of the larynx in the UK]
 
  
By age
Larynx cancer is rarely diagnosed in people younger than 40, but incidence rises steeply thereafter peaking in people aged 70-74 years (Figure 1.1). Most cases (73%) occur in people over the age of 60. 1-4
[image: Figure showing the numbers of new cases and age-specific incidence rates by sex for cancer of the larynx in the UK]
 
  
Trends over time
The age-standardised incidence rates for laryngeal cancer in Great Britain are very different for males and females. The rate for females has remained close to 1 per 100,000 population. For males, the rate has been falling over the last 8 years and is currently less than 5.3 per 100,000 population, as Figure 1.2 shows.
[image: Chart showing the age standardised (European) incidence rates for laryngeal cancer in Great Britain]
The UK laryngeal cancer incidence trend is shown in Figure 1.3.


[image: Figure showing age standardised (European) incidence rates for laryngeal cancer in the UK]
(Taken from Cancer research UK) website:http://info.cancerresearchuk.org/cancerstats/types/larynx/incidence/






Anatomy

[image: ]
Landmarks of the normal larynx and pharynx from A) the posterior and B) the lateral aspect 
(Bomford & Kunkler 2003)











· Supraglottis 
(Structures have a moderately rich supply of lymphatic vessels)

· Glottis
(The true vocal cords have no lymphatic vessels therefore lymphatic spread of a glottic tumour is rare unless it has extended to supraglottic or subglottic regions)


· Subglottis
(structures have a supply of lymphatic vessels)




Look up the lymphatic drainage of these structures and label the lymph node groups on the following diagram of the larynx:

[image: ]Lymphatic drainage of the larynx

(Dobbs, Barrett & Ash 2002)



Identify the relative incidence of tumours arising in the three subsites:

· Supraglottis


· Glottis


· Subglottis




Make notes on the following risk factors for cancer of the larynx
 

· Sex



· Age



· Lifestyle Factors



· Viral Infections



Pathology and Methods of Spread

The laryngeal surfaces of the epiglottis and vocal cords are lined with stratified squamous epithelium and the remainder of the larynx with psuedostratified ciliated columnar epithelium.  

Nearly all tumours arise from surface epithelium and are therefore squamous cell carcinomas

Describe the following methods of spread and the structures that may become involved for tumours of the larynx: 

· Direct





· Lymphatic





NB Blood borne spread is rare

Staging 

Revise the TNM staging for laryngeal cancer, acknowledging the differences between tumour sites:




















Signs and Symptoms

Tumours of the vocal cords tend to present early, due to hoarseness of the voice.  Growths in the rest of the larynx can remain silent for many months and can reach a considerable size (3-4cm) before causing really troublesome symptoms.


Clinical Investigations

Describe the clinical investigations carried out to diagnose a tumour of the larynx under the following headings:

· Clinical Examinations:



· Imaging Investigations



· Others:



Management

The choice of treatment is influenced by the stage of the tumour, general medical condition and treatment related morbidity.  As with other head and neck cancers, patients with advanced disease are often in poor general condition and this may influence which treatment modality best suits the patient. Describe the treatments available for the various stages of laryngeal cancer

· For T1-T2 tumours: 
· For T3 tumours 
· For T4 tumours 


Radical Radiotherapy for Laryngeal Cancer

Make notes under the following headings for radical radiotherapy of laryngeal cancer:



Side Effects 

Make notes regarding the possible side effects that a patient undergoing radical radiotherapy for carcinoma of the larynx may experience, along with interventions to minimise these:

· 

· 

· 

· 

· 
Interventions

· 

· 

· 

· 

· 

· 

Prognosis

List the 5 year survival rates with reference to tumour stage for patients with: 

· Supraglottic Carcinoma



· Glottic Carcinoma



· Subglottic Carcinoma



[image: Normal%20Larynx]Speech

What is the primary function of the larynx? 


How are the vocal cords specifically adapted for production of voice (phonation)?


How is the rest of the UADT adapted for the production of voice?


[image: larynxcancer2][image: larynx-ca-06202002]Look at the following to pictures of 1) early laryngeal cancer and 2) more advanced laryngeal cancer.  How might their respective presentations differ?
1) Early Laryngeal Cancer	2) Advanced Laryngeal Cancer


References for laryngeal cancer incidence
1.  Office for National Statistics: Cancer Registration Statistics 2007 England Series MB1 No. 38. 2010.
2.  Welsh Cancer Intelligence and Surveillance Unit 2009. Cancer Incidence in Wales 2002 - 2007
3.  ISD Scotland Online 2010. Cancer incidence and mortality data.
4.  Northern Ireland Cancer Registry 2010. Cancer statistics.
5.  Statistical Information Team, Cancer Research UK, 2010




You may wish to access: 
www.cancerhelp.org.uk
www.cancerbacup.org.uk
www.cancerresearchuk.org
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Oral Cancer

Types of oral cancer
Oral cancers are made up of:
· cancer of the lip
· cancer of the tongue
· cancer of the mouth
· cancer of the oropharynx
· cancer of piriform sinus
· cancer of the hypopharynx
· other and ill-defined sites

Epidemiology and Aetiology

[bookmark: Oral]  
In the UK in 2007, 5,410 persons were diagnosed with an oral cancer. Across countries, the highest incidence, for both males and females, is in Scotland. ( Table 1.1)
[image: Table showing the number of new cases and rates of oral cancer in the UK]
In the UK and most other countries, oral cancer is more common in men than women. However, the sex ratio in the UK has decreased rapidly from around 5:1 fifty years ago to less than 2:1 today ( Table 1.2). The risk of developing oral cancer increases with age and in the UK the majority of cases (87%) occur in people aged 50 or over ( Figure 1.1). 1-4 However, in some high prevalence areas in the developing world, oral cancer is relatively common in younger people.
[image: Figure showing the number of new cases and age-specific incidence rates for oral cancer in the UK]
Back to top
 
  
Table 1.2 shows the number of new cases of these types of oral cancer. Around one third (30%) of oral cancers are diagnosed in the mouth cavity and a similar proportion on the tongue. Cancers of the oropharynx, piriform sinus and hypopharynx together account for a further quarter (29%) of cases while lip, the least frequent type of oral cancer, accounts only for 6%. 1-4. More than 90% of oral malignancies are squamous cell carcinomas. 5
[image: Table showing the number of new cases of oral cancer by type, in the UK]
Back to top
 
  
Across the UK, in the EU and worldwide
As Table 1.1 shows, oral cancer incidence rates in Scotland are significantly higher than in other parts of the UK. 1-4, 6 This result correlates with the higher rates of tobacco and alcohol consumption in Scotland than in other parts of the UK.
Studies of oral cancer incidence in minority ethnic populations in Britain have reported high rates in south Asian and Chinese populations in which the habit of areca nut or betel quid chewing is still prevalent.7
Worldwide an estimated 405,000 new cases of oral cancer (oral cavity and pharynx excluding nasopharynx) are diagnosed each year with two-thirds of these cases occur in developing countries. 8 Each year an estimated 66,650 new oral cancer cases are diagnosed in the countries of the European Union (EU). 8
Oral cancer incidence varies strikingly around the world ( Figure 1.2). 8
[image: Figure 1.2: World age standardised male incidence rates for oral cancers, selected countries of the world, ]
The highest age standardised rates (over 20 per 100,000 population) of oral cancer are reported in parts of Europe and south central Asia. In high-risk countries such as Sri Lanka, India, Pakistan and Bangladesh, oral cancer is the most common cancer in men and may account for up to 30% of all new cases of cancer compared to 3% in the UK and 6% in France.
Within the EU the highest oral cancer incidence rates for males are found in France and Hungary and the lowest rates in Greece and Cyprus ( Figure 1.3). 8
[image: Figure 1.3: European age standardised incidence rates, by sex, oral and pharyngeal cancer, EU countries, ]
The female oral cancer incidence rates are much lower and show less variation. The highest rates are in Hungary, Luxembourg and Germany. Oral cancer incidence rates in UK males are significantly lower than the EU average and rank 22nd out of the 25 EU countries: the oral cancer incidence rates in UK females are also lower than the EU average but rank higher at 12th.
Cancer of the lip has a different geographical distribution from other oral cancers and the highest incidence rates are reported in white populations in Canada and Australia. Cancer of the lip is rare in non-white populations. Lip cancer is particularly linked to outdoor occupations such as farming and fishing and there are twice as many male as female cases. As well as occupational differences, it is thought that the use of cosmetics helps to protect the female lip from damaging UV light.
 
  
By socio-economic deprivation
Oral cancer incidence is strongly related to social and economic deprivation, with the highest rates occurring in the most disadvantaged sections of the population. The association is particularly strong for men.
For patients diagnosed in 1991-95 in Scotland, incidence rates for cancer of the head and neck were twice as high for those in the most disadvantaged category compared with the least disadvantaged. 2 This reflects the higher tobacco consumption in the more disadvantaged groups.
 
[bookmark: trends]  
[bookmark: _Trends_over_time]Trends over time
The age standardised incidence of oral cancer in British males stayed at around 7 per 100,000 males between 1975 and 1989, but since then, the rate has steadily increased to reach 11 per 100,000 in 2007, an increase of more than 50% since 1989. While female oral cancer rates have remained significantly lower than male rates, their incidence trends have been similar with an average increase of 3% each year since 1989.
Trends are shown in Figure 1.4. 6
[image: Chart showing the age standardised (European) incidence rates for oral cancer in Great Britain, 2005]
When the oral cancer incidence trends are analysed by age group, differing patterns emerge as Figures 1.5 and 1.6 illustrate. 6
[image: Figure showing the age-specific incidence rates for oral cancer in males in GB ]
[image: cs_oral_f1.6]
For men over 80, the incidence of oral cancer has more than halved since 1975, while rates for men in their 70's have remained relatively stable. However, there have been large increases in the incidence of oral cancer diagnosed in men in their 40s and 50s whose rates have more than doubled from 3.6 to 9.3 per 100,000 for men aged 40-49 and from 11.5 to 29.7 for men aged 50-59.
Rising trends of oral cancer in young and middle-aged men, particularly of cancer of the tongue, have been reported in other European countries and the USA. 9-15 This increase in a cancer that is often difficult to treat and sometimes debilitating and disfiguring, is alarming -see last section under Risk factors.
The oral cancer incidence trends for the UK are shown in figure 1.7
[image: oral cancer incidence trend in the UK since 1993]
 
(Taken from Cancer research UK) http://info.cancerresearchuk.org/cancerstats/types/oral/incidence/



Make notes on the following epidemiological and aetiological factors in relation to the oral cavity and oropharynx:

1. Age Group


1. Sex



1. Lifestyle Factors



1. Viral Infection

 


Pathology

Make notes on the commonest types of pathology to affect the oral cavity: 
· 
· 
· 

Spread

Make notes on the spread of disease from the oral cavity and oropharynx

1. Direct Spread 



1. Lymphatic Spread




Staging

Revise the TNM staging for the Oral Cavity and oropharynx.

1. 

· 

· 

· 





Signs and Symptoms

Clinical signs and symptoms differ according to the site and spread of the tumour at presentation.  

Outline the clinical signs and symptoms to the oral cavity and oropharynx


Clinical Investigations

Histological confirmation of cancer is crucial thus a biopsy is mandatory.

Which other investigations are performed to assess the extent and spread of the tumour? 

1. 

1. 




Histology
A.  Pseudostratified Ciliated Columnar Epithelium	B.  Lymphoid Tissue
Specialised for mucus production and movement	Rich in immunological Cells
[image: http://www.lab.anhb.uwa.edu.au/mb140/corepages/Lymphoid2/images/tns02he.jpg][image: http://www.mc.vanderbilt.edu/histology/labmanual2002/labsection2/Respiratory03_files/image002.jpg]

C. Glandular Epithelium	D. Stratified Squamous Epithelium
Specialised for production and secretion of hormones		Designed to offer protection in areas of increased attrition
[image: http://www.technion.ac.il/~mdcourse/274203/slides/Epithelium/7-Stratified%20Squamous%20Epithelium.jpg][image: http://www.lab.anhb.uwa.edu.au/mb140/CorePages/Oral/Images/par10he.jpg]

Questions:

Identify which epithelial type is found in the following locations in the head and neck.  How is the epithelial type appropriate for that particular area?
1. Tongue

2. Tonsil


3. Maxillary sinus

4. Vocal Cord


5. Pyriform fossa





Physiology:

Give 5 functions of the Pharynx and oral cavity:

1.
2.
3.
4.
5.

Saliva
[image: http://www.sdm.buffalo.edu/oralbiology/images/content/salivary_research.jpg]What are the 3 main functions of saliva?  Identify which components of saliva contribute to each specific function:

1. 

2.

3.




Many patients who have Head & Neck cancer are treated with radiotherapy.  One of the main side effects of radiotherapy is to dry up salivary secretions.  What are the effects and potential complications of this to the patient?



 


Swallowing
[image: http://surgicalnotes.co.uk/files/images/pharyngealconstrictors.jpg]Swallowing is a highly complex neuromuscular activity involving all anatomical parts of the upper aerodigestive tract.  While in reality it consists of multiple sequential and simultaneous events, from a physiological point of view it is generally divided into 3 phases.

What are the 3 phases of swallowing:
(Give a brief description of the main events in each)

1.

2.

3.

How is the pharyngeal musculature adapted towards swallowing function? 


What are the functional components required to produce a normal swallow?


[image: http://surgicalnotes.co.uk/files/images/pharynx.jpg]
Head and neck tumours commonly occur at the following sites.  For each site describe how swallowing may be affected by a 3cm tumour in this area specifically with regard to the phases of swallowing?

1. Soft Palate



2. Oral Tongue



3. Tongue Base



4. Post-Cricoid region






Management

Outline the roles of the main modalities in managing tumours of the Oral Cavity:


1. Radiotherapy




1. Surgery




1. Chemotherapy






Health Promotion

Discuss the health Promotion factors that could be taken to prevent oral cancers from developing
· 






References for oral cancer incidence

1. [bookmark: source1] Office for National Statistics. Cancer Statistics registrations: Registrations of cancer diagnosed in 2007, England. Series MB1 no.38. 2010
2. [bookmark: source2] ISD Online. 2010, Information and Statistics Division, NHS Scotland.
3. [bookmark: source3] Northern Ireland Cancer Registry, Cancer Incidence and Mortality. 2010
4.  Welsh Cancer Intelligence and Surveillance Unit 2010. Cancer Incidence in Wales.
5. [bookmark: source5] Daley, T. and M. Darling, Nonsquamous cell malignant tumours of the oral cavity: an overview. J Can Dent Assoc, 2003. 69(9): p. 577-82
6.  Statistical Information Team, CR-UK. 2004
7.  Warnakulasuriya, K.A., et al., Cancer of mouth, pharynx and nasopharynx in Asian and Chinese immigrants resident in Thames regions. Oral Oncol, 1999. 35(5): p. 471-5.
8.  IARC. GLOBOCAN 2002. Cancer Incidence, Mortality and Prevalence Worldwide (2002 estimates). 2004
9.  Macfarlane, G.J., P. Boyle, and C. Scully, Rising mortality from cancer of the tongue in young Scottish males. Lancet, 1987. 2(8564): p. 912.
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12.  Moller, H., Changing incidence of cancer of the tongue, oral cavity, and pharynx in Denmark. J Oral Pathol Med, 1989. 18(4): p. 224-9.
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14.  Schantz, S.P. and G.P. Yu, Head and neck cancer incidence trends in young Americans, 1973-1997, with a special analysis for tongue cancer. Arch Otolaryngol Head Neck Surg, 2002. 128(3): p. 268-74
15.  Llewellyn, C.D., N.W. Johnson, and K.A. Warnakulasuriya, Risk factors for squamous cell carcinoma of the oral cavity in young people--a comprehensive literature review. Oral Oncol, 2001. 37(5): p. 401-18
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Cancer of the Nasopharynx
Epidemiology and Aetiology

Nasopharyngeal carcinoma (NPC) is uncommon in the United States and most other nations, but is extremely common in southern regions of China,[2] particularly in Guangdong accounting for 18% of all cancers in China.(3) It is also quite common in Taiwan. This is largely due to the South East Asian diet which typically includes consumption of salted vegetables, fish and meat. While NPC is seen primarily in middle-aged persons in Asia, a high proportion of African cases appear in children. The cause of increased risk for NPC in these endemic regions is not entirely clear.[1]
Nasopharyngeal cancers are rare in the UK and form about 0.1% of all cancers. (Cancerhelp UK). Cancers of the nasopharynx often have an insidious onset and tend to present late, often with nodal disease in the neck

Anatomy

The nasopharynx is the nasal part of the pharynx and is pyramidal in shape.  Its anatomical position is described as follows:
 
· Its roof is the base of the skull formed by the body of the sphenoid bone and the basiocciput.  The roof curves backwards to become continuous with the posterior wall.
· The posterior wall is formed by the upper cervical vertebrae. 
· Anteriorly, the nasopharynx is continuous with the nasal cavity.
· The floor is the upper border of the soft palate.
· On the lateral walls of the nasopharynx are the orifices of the auditory (eustachian) tube which leads to the middle ear. 







On the following diagram draw on the superior and inferior borders of the nasopharynx:


 [image: ]Anatomy of the three subdivisions of the pharynx

(Tortora and Grabowski 1996)






Make notes on the following epidemiological and aetiological factors:

· Age Group


· Sex



· Lifestyle Factors



· Viral Infection

 


Pathology

Classification
Nasopharyngeal carcinoma, commonly known as nasopharyngeal cancer, is arising from the mucosal epithelium of the nasopharynx, most often within the lateral nasopharyngeal recess or fossa of Rosenmüller. There are three microscopic subtypes of NPC: a well-differentiated keratinizing type, a moderately-differentiated nonkeratinizing type, and an undifferentiated type, which typically contains large numbers of non-cancerous lymphocytes (chronic inflammatory cells), thus giving rise to the name lymphoepithelioma. The undifferentiated form is most common, and is most strongly associated with Epstein-Barr virus infection of the cancerous cells.[1]
	[image: 108px-Lymphoepithelioma_met_to_LN_4]
Undifferentiated nasopharyngeal carcinoma - low power
	[image: 108px-Lymphoepithelioma_met_to_LN_1]
Undifferentiated nasopharyngeal carcinoma - med. power
	[image: 108px-Lymphoepithelioma_met_to_LN_2]
Undifferentiated nasopharyngeal carcinoma - high power




Spread

80-90% of patients present with palpable nodes, of which 50% are bilateral.

Describe the method of spread of tumours of the nasopharynx – 

· Direct Spread 



· Lymphatic Spread




Staging

Revise the TNM staging for Nasopharyngeal Cancer 

· 






Signs and Symptoms

Clinical signs and symptoms differ according to the site and spread of the tumour at presentation.  

Outline the clinical signs and symptoms according to the following tumour sites:

· Extension to the posterior part of the nose




· Extension to the upper cervical vertebrae




· Involvement of the base of the skull




Clinical Investigations
.

Which investigations are performed to assess the type, extent and spread of the tumour? 

· 
· 
· 
· 

Management

Outline the roles of the main modalities in managing tumours of the nasopharynx:


· Radiotherapy




· Surgery




· Chemotherapy









Prognosis

· Discuss the prognosis for nasopharyngeal cancers according to staging


· Discuss the factors that may influence prognosis


 References
1. Richard Cote, Saul Suster, Lawrence Weiss, Noel Weidner (Editor) (2002). Modern Surgical Pathology (2 Volume Set). London: W B Saunders. ISBN 0-7216-7253-1.  
2. Fang W, Li X, Jiang Q, et al. (2008). "Transcriptional patterns, biomarkers and pathways characterizing nasopharyngeal carcinoma of Southern China". J Transl Med 6: 32. doi:10.1186/1479-5876
3. Pinto S, Strayer D, (2009) Squamous Cell Carcinoma: Nasopharyngeal Cancer. Evidence-based Care Sheet, Cinahl Information Systems, 22 (5) 4-5

You may wish to access:
http://www.cancerbacup.org.uk
http://www.cancer.gov/cancerinfo/pdq/treatment/nasopharyngeal/patient/


Cancer of the Paranasal Sinuses

Epidemiology and Aetiology

Tumours of the nose and paranasal sinuses are uncommon and often present late and accompanied by early invasion of critical structures.


Anatomy

The paranasal sinuses include the maxillary antrum, ethmoid, sphenoid and frontal sinuses.

· The maxillary sinus (or antrum) lies in the cavity of the upper jaw (maxilla) and is related medially to the nasal cavity, inferiorly to the alveolus, superiorly to the orbit and ethmoid sinuses, laterally to the cheek and posteriorly to the pterygoid fossa.
· The ethmoid sinuses lie between medial walls of the orbits and upper nasal cavity and superiorly on each side of the cribiform plate below the frontal lobes of the brain.
· The sphenoid sinuses lie in the body of the sphenoid bone beneath the pituitary fossa, one on each side of the midline. Each drains into the nasal cavity.
· The frontal sinuses are related posteriorly to the frontal lobes.  Inferiorly are the ethmoid sinuses, the roof of the nose and orbits.

Label the different paranasal sinuses on the following diagram:
[image: ]
 


Which of the paranasal sinuses is the commonest site for malignancy?

· 

Make notes on the following epidemiological and aetiological factors:

· Age Group

· Sex

· Occupational exposure



Pathology

Squamous cell carcinomas are the usual type.

What other histological variants of cancer of the maxillary antrum have been identified?

· 



Spread

Describe the following methods of spread of tumours of the maxillary antrum:

· Direct Spread 





· Lymphatic Spread



Staging

Staging is according to the TNM system. 


Signs and Symptoms

Symptoms arise eventually from local spread.

Outline the clinical signs and symptoms that may be experienced by a patient with cancer of the maxillary antrum:

· 

· 


Clinical Investigations

For cancer of the maxillary antrum, clinical examination is performed along with plain radiographs which may show destruction of the antral walls.  CT scanning is the most accurate way of assessing local spread and determining operability.


Management

Outline the roles of the main modalities in managing tumours of the maxillary antrum:


· Radiotherapy




· Surgery




· Chemotherapy


Prognosis

What is the prognosis for patients with tumours of the maxillary antrum?

· 




You may wish to access:
http://www.cancer.gov/cancertopics/pdq/treatment/paranasalsinus/healthprofessional/
www.cancerhelp.org.uk



The Skull base
Skull Base Anatomy

It is beyond the scope of this course to provide a detailed anatomical understanding of the skull-base.  For many practitioners such an understanding would be unnecessary anyway.  The aim of the next few pages is to provide an overview with the opportunity for further reading as desired.

[image: http://www.anatomyatlases.org/atlasofanatomy/plate02/images/2-2_static.jpg]The skull base is a complex anatomical area at the upper (superior) boundary of the neck and face.  It is the entrance point into the neck for all the cranial nerves supplying the head and neck structures and the point where the major vessels enter and exit the cranial cavity.  It is also the point of attachment of the pharyngobasilar fascia which supports the pharyngeal musculature and many of the other supporting muscles that run through the head and neck.Fig 1

With so many nerves and vessels in close proximity, tumours arising in this area can have many significant and often devastating consequences for the patient.  When tumours cross the skull base in to the cranial cavity and the brain they are often incurable.
From a surgical point of view, access to many areas of the skull base is challenging and again can result in significant neurological complications.  Some tumours require joint procedures between head and neck surgeons and neurosurgeons.  The close proximity of the brain stem and upper cervical spine can also be challenging when considering giving radiotherapy to this area.

The key to the skull base is the bony anatomy.  The area can be divided into 2 regions where the posterior skull base (sphenoid) meets the bones of the facial skeleton and nasal cavity (see line on fig 1 above).
You will see that the skull base contains numerous holes (foramina) for the passage of nerves and blood vessels.  A basic understanding of the main structures that pass through these spaces will help to understand the potential effects of tumours in this area.
[image: ] Fig 2

The posterior skull base consists of three bones (see fig 2): the occipital (purple), temporal (green), and sphenoid (blue) which form the posterior, middle, and anterior portions of the posterior skull base, respectively. The petrous portion of the temporal bone and greater wings of the sphenoid bone are particularly important for identifying structures. Between these bones are fissures along which many of the foramina are situated.  One of the best ways of viewing these structures is through looking at axial CT images of this region.
Please view the following website to gain an overview of the anatomy in this area:
http://www.med.wayne.edu/diagradiology/anatomy_modules/axialpages/Overview.html

[image: ]Jugular Foramen
The jugular foramen is the point in the skull base where the internal jugular vein is formed by the confluence of the sigmoid and inferior petrosal sinuses of the cranial cavity.  It typifies the overcrowded nature of nerves and blood vessels around the skull base.  The IJV arises from its foramen together with the “bulbar” nerves (IX, X, XI) and in close proximity to XII (hypoglossal) cranial nerve and the internal carotid artery.
(See fig. 4 below)


Fig. 3

[image: http://www.instantanatomy.net/diagrams/HN045.jpg]Fig. 4

Fig 4 is taken from an excellent anatomy resource called Instant Anatomy.  It would be helpful at this stage to gain an understanding of the 12 main cranial nerves.  These nerves arise from the brain in the cranial cavity and leave through foramina in the skull base to supply structures in the head, neck and upper limb.   Look at the summary diagrams for each cranial nerve on the Instant Anatomy website to gain a basic understanding of their anatomical pathways and nerve functions:
http://www.instantanatomy.net/headneck/nerves/cranial.html
What would be the effects of an injury  to the vagus nerve at the skull base?

Tumours of the Skull Base
Primary tumours of the skull base are relatively rare.  Most consist of a group of tumours associated with the great vessels of the neck or rarer tumours arising within the muscles and other connective tissue structures around the skull base.  More commonly tumours in the skull base arise from secondary extension of tumours originating in the upper pharynx (nasopharynx) parotid glands and cranial cavity.
Within the skull base there are a number of distinct anatomical areas of importance to Head and Neck oncology practitioners.
Within the skull base there are a number of distinct anatomical areas of importance to Head and Neck oncology practitioners.

Infratemporal fossa
[image: http://www.bartleby.com/107/Images/large/image189.gif]The infratemporal fossa is distinct anatomical region in the lateral skull base.  It is important because tumours from many areas around the skull base can extend into this area eg. Posteriorly from maxilla (and nasal sinuses) medially from parotid, laterally from the nasopharynx.  Primary tumours can also arise from the nerves, vessels and muscles in this area.  As its name suggests it represents the area imediately below the zygomaitc arch and temporalis muscle running medially into the area between the temporal bone and maxilla.Fig. 5



[image: ]
The infra-temporal fossa is crossed from anterior to posterior by the pterygoid muscles which together with temporalis and masseter make up the muscles of mastication.  In amongst these muscles are the branches on the 2nd (maxillary) division of the Trigeminal (Vth) nerve where it enters the skull base at the foramen rotundum.  Medially the Mandibular branches of the Trigeminal are also present.  The infratemporal fossa also contains the maxillary artery and its branches one of the terminal branches of the external carotid artery.










[image: ]Attempt to identify all the structures on this schematic diagram of the skull base contents.












[image: ]






Cancer of the Thyroid


· Aetiology & epidemiology
There are about 14,000 new cases of thyroid cancers registered each year in the USA, and about 1100 deaths. 
In the UK the annual reported incidence is increasing slowly.  Between 1971-1995 the incidence was 2.3/100,000 (women) and 0.9/100,000 (men) (1) leading to about 900 new cases annually for England and Wales with 250 deaths per annum. By 2001 this had increased to 1200 new cases and in 2007 (2), 2,108 persons were diagnosed with thyroid cancer with an annual mortality rate of 354.(2) 
It has been estimated that the lifetime risk of developing thyroid cancer is 1 in 842 for men and 1 in 324 for women in the UK. These were calculated in February 2009 using incidence and mortality data for 2001-2005(3).
[image: Table showing the number of new cases and rates of thyroid cancer in the UK]

[image: Figure showing the numbers of new cases and age-specific incidence rates by sex for thyroid cancer in the UK]
The incidence of thyroid cancer has been increasing sharply for several years in Western countries, (see diagram 3) although why this is, is not fully understood. However, radiation carcinogenesis, such as following Chernobyl and possibly in the exposure of radiation due to medical investigations may also be a factor (1)

[image: Figure 1.5: Age-standardised (World) incidence rates, thyroid cancer, by sex and region of world, 2002 estimates]
The highest rates for thyroid cancer in the world occur in Northern America, where the female age-standardised rate is 8.1 per 100,000 females, compared with 1.4 per 100,000 females in Western Africa. Incidence is low in all parts of Africa. 


· Revision of the anatomy and physiology

The thyroid gland is located in the neck, anterior to the trachea. It consists of two lobes, one to each side of the junction between the larynx and trachea. The lobes are connected across the second and third tracheal rings by a bridge of thyroid tissue called an isthmus. In about half of all cases there is a pyramidal process extending upward from the isthmus. (see diagram 1).

Thyroid gland, Diagram 1
				
[image: ANd9GcT8mFRHgOKSHNPD7E0KemYp699O9IQw5VfuYMeRHz0IIgIhZQOhZA]

Types of thyroid cells Diagram 2 
[image: ANd9GcTsjn7uAUPnl5Wc_-zximjcY_1zziVkaV-UAQA5LeN3MKS_ADx4]

The thyroid gland is composed of hundreds and thousands of spherical sacs, or follicles, which are filled with a gelatinous colloid in which the thyroid hormones are stored. The follicles are made up of a single layer of follicular cells. (see diagram 2)

Two types of cells make up the thyroid gland:

1.Follicular cells: (Most common type).

What 2 types of thyroid hormone do these cells synthesize and secrete?


What do these 2 types of thyroid hormone do?






2. Parafollicular cells are usually larger than follicular cells (see diagram) and are not so plentiful.

What type of thyroid hormone do these cells secrete?


What does this thyroid hormone do?







Read up on the control of thyroid hormone secretion and how this is regulated by the hypothalamic-pituitary feedback system. Draw a diagram illustrating how this works.

















Types of thyroid Cancers.

90% of thyroid carcinoma’s are differentiated (papillary and follicular) with, potentially an excellent diagnosis.

Please describe the four types of thyroid cancer including incidence, particular aetiology, where they occur, methods of spread and common sites for metastases:

Papillary:





Follicular:







Medullary:







Anaplastic:






TNM staging of thyroid cancers

Find a TMN table of thyroid clinical classification and replicate below:















· Presenting signs and symptoms

Patients will normally present with a firm mass in the neck, due to either the primary thyroid mass or an involved cervical lymph node. A thorough examination of the neck will be made by the clinician, who will examine the size and position of the mass, mobility and the signs of compression of vital structures in the neck. Findings that suggest locally advanced tumour or a more aggressive tumour include fixity of the thyroid nodule, recent hoarseness of the voice (Might indicate recurrent laryngeal involvement or vocal cord paralysis), fullness of the jugular vein or cervical lymphadenopathy.

Other investigations may include:
· Ultra sound scanning
· Thyroglobulin levels might be taken to detect elevation
· Fine needle aspiration cytology
· Radionuclide scanning
· Hemithyroidectomy


· Overview of management

Because of the variation in type of tumour cells, their behaviour and response to treatment, and metastatic spread each type of thyroid cancer may be managed differently. 

List and describe the surgical and medical management of each tumour site:


Papillary:




Follicular:




Medullary:




Anaplastic:




Role of radiotherapy

Radioiodine therapy (I-131)

Radio iodine therapy has been an integral part of treatment for well-differentiated thyroid carcinoma for almost 50 years. Post-operative management depends on histological findings, extent of the disease and completeness of surgery. 

Radioactive iodine (I-131), an isotope of iodine that emits radiation, is used for medical purposes. When a small dose of I-131 is swallowed, it is absorbed into the bloodstream in the gastrointestinal (GI) tract and concentrated from the blood by the thyroid gland, where it begins destroying the gland's cells.

In most cases of well-differentiated thyroid cancer (both papillary and follicular), ablation of residual thyroid tissue together with neck and whole body scanning should be carried out post-operatively, using oral radioactive iodine.

However treatment is not always necessary since occult and intrathyroid carcinomas have an excellent prognosis following surgery alone and the giving of radiation in young patients may want to be avoided unless truly considered of benefit.

Why is Triiodothyorine given post-operatively to patients rather than thyroxine before receiving radio iodine?



When is this stopped before radio iodine is given and why?





What is a low-iodine diet? Find out from your local Oncology Centre what advice is given to patients and discuss below:






What drug will these patients need to take life long?



How often should serum thyroglobulin be measured and why?




[bookmark: Keypoint29]
External radiation

In patients without adequate uptake of radioiodine, and particularly in those whose cancers are locally unresectable (including almost all cases of anaplastic carcinoma and many medullary carcinomas), external irradiation has an important role. 

A radical dose may be required, typically of the order of 65 gy in 7 weeks, in order to delay local recurrence and prevent symptoms such as local obstruction to airway. It can be curative although rarely in patients with anaplastic carcinoma 


Results of treatment

Prognosis from well-differentiated papillary carcinomas is often good, with age and sex being important factors (see diagram 6). 

What features can indicate a worse prognosis?





What is the statistical prognosis for the four types of thyroid cancer? Refer to evidence and reference accordingly..

Papillary:



Follicular:




Medullary:





Anaplastic:






[image: Five-year relative survival for patients diagnosed with thyroid cancer in England and Wales during 1986-1990 by age at diagnosis]
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Resources
Other sources of information for patients and health professionals are listed below:

Cancer Research UK
www.cancerresearchuk.orgBack to top
 
[bookmark: specific]  
Specific thyroid cancer organisations and sites
British Thyroid Foundation
Website: www.btf-thyroid.org
This is a support network for people with thyroid disease. 
Butterfly Thyroid Cancer Trust
Website address: www.butterfly.org.uk
This thyroid cancer support group was originally based in the north east of England, but is now a UK wide organisation. It offers information, support and encouragement for people with thyroid cancer..
British Thyroid Association
This is an association of specialists dealing with thyroid disease in the UK, including thyroid cancer. The BTA publishes guidelines for the management of thyroid cancer and these are available on this website. The guidelines include information for patients.
Website: www.british-thyroid-association.org
National Cancer Institute
This is the American National Cancer Institute's patient information on thyroid cancer. It is detailed and comprehensive but there are no images.
Website: www.cancer.gov
Surviving thyroid cancer
This is a site from a UK thyroid cancer survivor called Ruth Fawcett. Ruth says her site is not medically or scientifically endorsed, but is an account of what happened to her and how it made her feel.
Website: www.thyroidcancer.org.uk
Thyroid Cancer Survivors Association
This is an American organisation of people who have recovered from thyroid cancer. They have an email support network with a number of different discussion groups. The website also has a lot of information about thyroid cancer, although much of it is taken from the NCI thyroid cancer information.
Website: www.thyca.orgBack to top
 
[bookmark: general]  
General support organisations and sites
Macmillan Cancer Support
Email: cancerline@macmillan.org.uk
Website: www.macmillan.org.uk

















Salivary Gland Tumours



Anatomy					
[image: http://www.nlm.nih.gov/medlineplus/ency/images/ency/fullsize/9654.jpg]

The salivary glands are made up of the three main paired glands (parotid, submandibular and sublingual) and numerous minor salivary glands spread throughout the upper aerodigestive tract.

The Parotids drain via Stensen’s duct into the cheek while the submandibular and lingual glands drain in to the floor of mouth (Wharton’s Duct).

The parotid glands are intimately associated with the facial nerve which passes through the gland dividing it into superficial and deep lobes.  The submandibular glands are closely associated with the marginal mandibular branch of the facial nerve on their superficial surface and the inferior alveolar (sensory) nerve deep to the gland.  The combination of a mass within a gland and neurological symptoms within its associated nerve strongly suggest malignant disease.

Salivary Glands and Regional Anatomy

Sub-Mandibular Gland and Floor of Mouth
The Submandibular gland is intimately associated with the mandible (jaw bone) wrapping around its lower surface to connect to the complex anatomical area of the floor of mouth. 

[image: http://surgicalnotes.co.uk/files/images/tongue.jpg]


  
Look up which nerves are associated with the deep and superficial aspects of the Submandibular gland?




Parotid Gland and Parotid Bed
[image: http://www.exodontia.info/files/Diagram_showing_the_relationship_of_the_Parotid_Gland_the_branches_of_the_Facial_Nerve.jpg]The Parotid gland lies over the ramus and angle of the mandible.  It is closely associated with the facial nerve whose branches run through the gland dividing it into superficial and deep lobes.  Tumours of the deep lobe may expand into the parapharyngeal space.  

Try to identify the boundaries of this conceptually difficult anatomical area.  How might tumours in this area become clinically apparent?




















The salivary glands are the site of origin of a wide variety of neoplasms.  The estimated annual incidence is approximately 2.5 cases per 100,000 people; they constitute only about 2% of all head and neck neoplasms.  Overall 40% (1 per 100,000 people) are malignant.

	Gland
	% Incidence
	Benign vs Malignant

	Parotid
	80%
	80% Benign

	Submandibular
	15%
	50% Benign

	Sublingual
	2.5%
	40% Benign

	Minor Salivary Glands
	2.5%
	Most Malignant



Access this link to Cancer research UK to link to further statistics and facts::
cancer/treatment/statistics- http://www.cancerhelp.org.uk/type/Salivary-gland-outlook-salivary-gland-cancer

Commonest Histological Subtypes

Benign

Pleomorphic Adenoma


[image: http://upload.wikimedia.org/wikipedia/commons/f/fe/Pleomorphic_adenoma_(4)_parotid_gland.jpg]The pleomorphic adenoma or benign mixed tumor is the most common of all salivary gland neoplasms.  It comprises about 70% of all parotid tumors, 50% of all submandibular tumors, 45% of minor salivary gland tumors but only 6% of sublingual tumors.  The most common location of occurrence is the parotid (85%) followed by the minor salivary glands (10%), in which the palate, upper lip and buccal mucosa are most commonly affected.  These tumors are most often diagnosed in the 4th to 6th decades of life. 

The typical clinical presentation of a pleomorphic adenoma is a slow-growing, painless and firm mass.  In the parotid, 90% occur in the superficial lobe and most commonly are seen in the tail of the gland.  Minor salivary gland pleomorphic adenomas most commonly occur on the lateral palate and are covered with normal appearing mucosa.

[image: http://210.44.214.13/lab/Oral%20Pathology%20Album/images/warthin5.jpg]Warthin’s (Adenolymphoma) Tumour


The second most common benign neoplasm (10% parotid tumours).  Generally in older males and often bilateral or multi-focal (10%).   Warthin’s tumors typically present as a slowly enlarging, painless mass.  They tend to be firm or rubbery in texture and may be nodular.



Malignant Neoplasms

The three main (most common) primary malignant salivary tumours are:-
In the spaces provided please fill in important characteristics for each tumour type that dictate clinical management?

[image: mucoepiderm1]Mucoepidermoid

1.

2.

3.






[image: adenoidcyst4]
Adenoid Cystic

1.

2.

3.





[image: http://www.aciniccell.org/images/sg_69.jpg]Acinic Cell 

1.

2.

3.



Metastasis to salivary glands (Secondary Tumours)

Squamous cell carcinomas arising in the skin of the face and scalp can metastasise to small lymph nodes within the parotid.  In areas of high prevalence of skin cancer (eg. Australia) metastatic SCC is the commonest malignancy to arise within the parotid.


Clinical Management 

[image: http://endocrinediseases.org/thyroid/img/pic_fna_nodule.jpg]As with most head and neck tumours initial management involves tissue diagnosis and radiological staging.  Fine needle aspiration (under ultrasound guidance if necessary) will yield a diagnosis in most cases.  

There are 4 potential imaging modalities for salivary tumours.  Look up the relative merits of each and write a few notes below:

· Ultrasound

· CT

· MRI

· PET


 The main stay of treatment for most salivary neoplasms is surgical resection in the form of a superficial or total parotidectomy.  For each case decisions have to be reached depending on the tumour type regarding:

· Resection of the facial nerve and whether to perform primary or delayed grafting.

· Management of the neck: some salivary tumours metastasise to the neck and require a neck dissection at the same time as resection of the primary tumour.

· Lateral temporal bone resection: secondary tumours from skin cancers in particular have a tendency to invade the periosteum and bone of the mastoid and skull base. 

· Post-operative Radiotherapy
 
Notes from Lectures;
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Figure 1.2: World age standardised male incidence rates for
oral cancers, selected countries of the world, 2002 estimates.
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Figure 1.3: European age standardised incidence
rates, by sex, oral and pharyngeal cancer, EU
countries, 2002 estimates
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Figure 1.4 Age standardised (European) incidence rates, by
sex, oral cancer, Great Britain, 1975-2007
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Figure 1.5: Age-specific incidence rates, oral cancer, males
Great Britain, 1975-2007
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Figure 1.6: Percentage change In incidence rates for
oral cancer In British men, 18752007
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Figure 1.7: Age standardised (European) incidence
rates, oral cancer, by sex, UK, 1993-2007
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Table 1.1: Number of new cases and rates of
thyroid cancer, UK, 2007
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Figure 15: Age-standardise d (World) incidence rates, thyroid cancer,
by sex and region of world, 2002 estimates
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Figure 3.3: Five-year relative survival for patients diagnosed

with thyroid cancer in England and Wales during 1986-1990
by age at diagnosis
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Figure 1.1: Numbers of new cases and age specific incidence rates,

by sex, laryngeal cancer, UK 2007
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Figure 1.2: Age standardised (European) incidence rates,
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Figure 1.3: Age standardised (European) incidence
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Figure 1.1: Numbers of new cases and age specific incidence rates,

by sex, oral cancer, UK 2007
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Table 1.2: Number of new cases of oral cancer, by type, UK 2007
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