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Note to the reader


This is not a medical book and is not intended to replace advice from your doctor. Consult your pharmacist or doctor if you believe you have any of the symptoms described, and if you think you might need medical help.




1

The nervous system

Everything we do, think or feel is controlled by our brain and nervous system. We have over 100,000 million nerve cells, each one with around 10,000 connections, which makes us the most complicated machines in the world. Our nervous system can be thought of as having three parts:

•the central nervous system, made up of the brain and spinal cord;

•the peripheral nervous system, the nerves that supply all the different parts of the body;

•the autonomic nervous system, which controls automatic functions such as breathing and heart rate.

The average brain weighs around 1.4 kg. Its surface is covered by a thin layer called the cerebral cortex, which is a mass of ridges and furrows. If spread out flat, it would cover an area of one square metre!

The central nervous system

The brain

The cerebrum is the largest part of the brain, also referred to as the forebrain. It is divided into two halves called the left and right cerebral hemispheres. The right hemisphere controls the left side of the body and the left hemisphere controls the right side of the body. Each cerebral hemisphere is divided into lobes.

•The frontal lobe is responsible for speech, personality, problem solving, movement and sensation.

•The temporal lobe is responsible for processing sound and storing memory.

•The parietal lobe is responsible for touch, temperature, pressure, pain and processing speech.

•The occipital lobe is responsible for vision.

The brain stem connects the cerebrum and cerebellum to the spinal cord and is responsible for all essential functions of life, such as breathing and heart rate. The cerebellum is also sometimes called the hindbrain and is responsible for balance, posture and co-ordination. The pituitary gland pro­-duces hormones that control growth, metabolism, menstru­ation, fertility and breast milk production. The pineal gland produces melatonin and controls sleep.

The brain is covered by three layers of membranes, called the meninges, which also cover the spinal cord. The meninges are the:

•dura mater, the tough outer protective layer;

•arachnoid mater, the middle layer;

•pia mater, the delicate inner layer.

The spinal cord

The spinal cord is like an electrical motorway relaying messages to and from the brain and the rest of the body. It consists of 31 pairs of spinal nerves, which provide a two-way communication system between the spinal cord and the rest of the body. Unlike the cranial nerves, they don’t have specific names but are referred to according to the level at which they leave the spinal cord. There are eight pairs of cervical nerves, twelve pairs of thoracic nerves, five pairs of lumbar nerves, five pairs of sacral nerves and one pair of coccygeal nerves.

The space surrounding the organs of the central nervous system is filled with a clear fluid called the cerebrospinal fluid (CSF), which protects the brain and spinal cord, supplies nutrients to the tissues and removes waste products of metabolism.

The peripheral nervous system

The peripheral nervous system refers to all the parts of the nervous system outside the brain and spinal cord and includes the cranial nerves, motor nerves and sensory nerves.

The cranial nerves

There are 12 cranial nerves that emerge from the base of the brain.

1The olfactory nerve is responsible for the sense of smell.

2The optic nerve is responsible for vision.

3The oculomotor nerve is responsible for eye movements and focus.

4The trochlear nerve is also responsible for eye movements and focus.

5The trigeminal nerve is responsible for sensation in the face and the muscles of chewing.

6The abducens nerve is responsible for eye movements and focus.

7The facial nerve is responsible for facial movements and taste.

8The vestibulocochlear nerve is responsible for balance and hearing.

9The glossopharyngeal nerve is responsible for swallowing and taste at the back of the tongue.

10The vagus nerve is responsible for the gag reflex, and vocal cord movement.

11The accessory nerve is responsible for head movements and shoulder shrugging.

12The hypoglossal nerve is responsible for tongue movement and swallowing.

The motor nerves

Motor nerves (or neurons) carry signals from the brain and spinal cord to the rest of your body to tell your muscles to contract. They have a cell body at the end closest to the central nervous system, with a long stem called an axon and lots of finger-like projections at the other end called dendrites.

The sensory nerves

Sensory nerves are responsible for relaying information from the rest of your body back to the brain and spinal cord. There are different types of sensory nerves that are responsible for pain, temperature, touch and joint position sense. Unlike motor neurons, they have dendrites at both ends, connected by a long axon and a cell body in the middle.

The interneurons

These neurons connect the motor and sensory pathways. The axons of the nerves are covered in a protective sheath called myelin, which increases the speed of nerve conduction.

The autonomic nervous system

This is the part of the nervous system that continues to work automatically without any conscious awareness on our part. It is responsible for heart rate, breathing, temperature control and digestion. It can be thought of in two parts: the sympathetic and parasympathetic nervous systems.

The sympathetic nervous system

The sympathetic nervous system provides the ‘fight or flight’ mechanism. When triggered, during times of stress, exercise or emotion, it causes your heart rate to increase, your breathing to quicken and digestion to slow to allow blood to be diverted to the muscles of the limbs should you need to run away from danger.

The parasympathetic nervous system

The parasympathetic nervous system is the opposite to the sympathetic system and works to undo the effects of ‘fight or flight’. It slows heart rate and respiration and increases digestion.

Examination of the nervous system

You may not realize it but your doctor will begin his examination of your nervous system the moment you walk through the door. He or she will note the way you walk, whether you have a limp or whether you drag a foot. Your doctor will note if there is any asymmetry to your face and whether you have a tremor. As soon as you speak, your doctor will notice if you have any slurring to your speech or if your voice is hoarse. Doctors rarely do a full neurological assessment, outside of an exam setting, but will take a detailed medical history and then hone in on the relevant parts of the examination, as I will describe in this chapter.

Examination of the cranial nerves

Olfactory nerve Your doctor will ask you to close each nostril in turn and ask you to identify the smell in different bottles that usually contain easily recognizable odours such as peppermint, vanilla and coffee.

Optic nerve Your doctor will start by testing your visual acuity (your ability to see). To do this he or she will use a chart of letters called a Snellen chart and you will be asked to stand a set distance from the chart and read out the letters as far down the chart as you can. Each eye is tested separately by covering the other eye. If you wear glasses you will be allowed to keep them on during this test. You will then be asked to sit opposite your doctor and stare into your doctor’s eyes. Your doctor will extend his arm and point in four directions – as far as he or she can reach up and to the right, up and to the left, down and to the right, and down and to the left. He or she will then start to bring his or her finger in toward the centre and will ask you to tell him when his or her finger is in vision. This tells him how your visual fields compare to your doctor’s. Your doctor will ask you to cover one eye and he or she will cover one eye and then will gradually move a pin, with a round, red head, horizontally across your field of vision to compare your blind spot with his or her blind spot. We all have a blind spot where, momentarily, we will not be able to see the pin. He or she will then shine a light in each eye to check that the pupil reacts appropriately. Finally, your doctor will use an ophthalmoscope to look at the back of the eye to check that the optic disc (the place where the optic nerve comes into the back of the eye) is healthy.

Oculomotor, trochlear and abducens nerves These nerves control eye movements. To check that they are all working properly, your doctor will ask you to sit in front of him or her and follow his or her finger with your eyes, keeping your head absolutely still. He or she will move the finger around to check that your eyes can move in all directions and symmetrically. He or she will then move the finger toward your nose, which should make you go cross-eyed.

Trigeminal nerve Your doctor will lightly brush your forehead, cheek and chin on each side of your face to test sensation. He or she will want to know if it feels normal and if all areas feel the same. Your doctor will then ask you to clench your teeth to check that the muscles used for chewing are strong. He or she will take a small spindle of cotton wool and gently touch the outside of the whites of your eyes. This should make you blink. It is called the corneal reflex.

Facial nerve Your doctor will ask you to smile, testing for symmetry. He or she will ask you to screw your eyes tightly shut and will try to gently open them and will then ask you to raise your eyebrows.

Glossopharyngeal and vagus nerves Your doctor will ask you to open you mouth and say ‘Ahh’. This is checking for a normal sound, and he or she will also look at the uvula, the piece of tissue hanging down at the back of the roof of your mouth, to check that it is in the midline. He or she will then test your gag reflex by touching the back of the tongue and ask you to puff out your cheeks to check that the muscles supplied by these nerves are all responding correctly.

Accessory nerve Your doctor will ask you to shrug your shoulders and keep them up while he or she pushes down; he or she will ask you to turn your head to each side and resist while your doctor tries to turn it back.

Hypoglossal nerve Your doctor will ask you to stick out your tongue. He or she will check that it is straight and not deviating to one side.

Examination of the sensory system

Sensory fibres supply sensation to the skin in bands, known as dermatomes, and your doctor will want to check any dermatomes he or she suspects may be causing problems. Your doctor will test the four modalities of sensation.

•Light touch and pinprick Your doctor will use his or her finger, or a cotton wool ball, to lightly touch your skin and a pin, such as one that is used to check blood glucose, which is then disposed of after use. He or she will want to know that these sensations feel normal and, also, that they are the same in different parts of your body.

•Proprioception (joint position sense) Your doctor will ask you to close your eyes and will hold the sides of your big toe or one of your fingers. He or she will bend the joint down, and tell you that is down, and up, and tell you that is up. He or she will then move the joint up and down randomly and ask you which way the joint is moving.

•Temperature Your doctor will use a metal tuning fork, for example, to see if you can feel a cold sensation on your skin.

•Vibration sense He or she will then prime the tuning fork and place the base on your skin to check that you can feel the vibrations.

Examination of the motor system

The examination of the motor system started as you walked through the door, but when your doctor has got you on the examination couch, he or she will start by looking at your muscles to see if there is any wasting. He or she will also look for tiny involuntary movements, and will then look at four different modalities of the motor system.
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