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Preface

Clinical nursing requires a nurse to often be a jack-of-all-trades and have a wealth of up-to-date knowledge on hand for all occasions. It is difficult to remember everything, all the time. We have endeavoured to provide a text that enables the reader to use the knowledge they have and apply it to clinical practice in order to provide optimum patient care.

Clinical Companion: Medical–Surgical Nursing 3e is an easy-to-access, simple information finder for quick revision of nursing knowledge and practice. It is designed for all clinical nurses but particularly for student nurses, graduate nurses and those returning to the nursing profession after an extended absence.

Before using Clinical Companion: Medical–Surgical Nursing 3e it is essential that the user have prior knowledge of anatomy and physiology, pathophysiology, assessment and rationales for interventions, as it is designed to be a quick reminder and provides only a brief overview of each body system and related conditions.

Each chapter begins with an overview of the anatomy of the relevant body system, followed by a how-to system assessment, conditions relating to the system, common tests and pharmacology. Throughout the text, the icon flags hints to assist with nursing care, and learning and development.

As clinical deterioration has been an issue in many countries where healthcare practitioners fail to recognise, or act on, the deterioration of general ward patients, this third edition has added further hints in relevant chapters, reminding the reader of pertinent patient parameters to indicate when a patient may require a clinical review.

Clinical Companion: Medical–Surgical Nursing 3e[image: image] is designed to be a quick guide, and more in-depth information should be sought from other sources.

Gayle McKenzie, Tanya Porter
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Chapter 1

Medication administration

Medication administration is a major responsibility of nurses. It is vital that all nurses understand preparation, administration and precautions, including indications and contraindications for medication.


Schedules

Drugs, Poisons and Controlled Substances Act 2010 (Australia)

Defined by different schedules:


▪ Schedule 1—Poisons of plant origin (not currently in use)

▪ Schedule 2—Sold over the counter (OTC) in a pharmacy

▪ Schedule 3—Sold by a pharmacist, but doesn't need a prescription

▪ Schedule 4—Prescription drugs

▪ Schedules 5, 6, 7—Restricted household poisons (has a ‘warning’ label)

▪ Schedule 8—Drugs of addiction (possession without authority is illegal)

▪ Schedule 9—Illicit drugs

▪ Schedule 10—Unscheduled drugs (may be sold in supermarkets and pharmacies)



Medicines Act 1981 and Misuse of Drugs Act 1975 (New Zealand)

Defined by different classes:


▪ Class A—Very high risk of harm and illegal

▪ Class B—Very high risk of harm and on prescription

▪ Class C—Moderate risk of harm.






Classification

Chemical name

▪ Atomic and molecular structure of the medication


Generic name


▪ Simplified version of the chemical name

▪ Always lower case, e.g. frusemide



Trade name


▪ Name given by the manufacturing drug company

▪ Always with a capital, e.g. Lasix®.






The five rights

Checking of the five rights should be done with the administration of every drug, regardless of frequency or familiarity with the medication.

The five rights are:


▪ The right drug

▪ The right dose

▪ The right route

▪ The right time

▪ The right patient.



In addition to the five rights, it is also recommended that you consider:


▪ The right reason

● Be sure that you know why you are giving the medication to this particular patient and whether it fits with their current clinical picture.

● Example: Do not administer digoxin to a patient with a heart rate < 60 beats per minute (bpm).

▪ The right documentation

● Is the medication order clearly written and signed?

● Has the drug previously been given, withheld or refused, and if so, why has this occurred?

▪ The right education

● Always ask the patient whether they have any allergies (this includes medications, herbal remedies and food allergies).

● Make sure you tell the patient any particulars about the medication, such as whether it should be taken before, with, or after food, and side effects they may notice.

▪ The right monitoring

● Ensure that the patient is correctly monitored before and after the administration of the medication.

● Example: Monitor the patient's blood pressure before and after the administration of an antihypertensive medication to check that it has had the desired effect.






Routes of administration

Always consult a drug reference manual, MIMS online or a pharmacist for information on drugs that are unfamiliar to you.

Medications may be administered in a variety of ways. Correct administration of the drug is important to ensure that the drug has the maximum effect.


Topical


▪ Medication is administered via the skin or mucous membranes

▪ Usually administered as a cream or ointment

▪ May be administered as part of a pre-prepared patch (transdermal) or as drops via the eyes (ophthalmic) or ears (otic).






Respiratory

▪ Medication is administered through the respiratory system as metered dose inhalers, nebulisers or gas.






Oral (PO)


▪ Medication is administered through the mouth

▪ Can be tablets, caplets, capsules or liquids

▪ Some oral medication is enteric-coated, for slow or sustained release.






Sublingual (SL)

▪ Medication is absorbed through the mucous membranes of the mouth, usually under the tongue. (This has a faster action than orally).





Enteral

▪ Although enteral administration includes the mouth, when enteral medication is ordered it usually refers to medication that is administered through a nasogastric (NG) tube, a percutaneous endoscopic jejunostomy tube (PEJ), or a percutaneous endoscopic gastrostomy (PEG) tube (NG, PEJ, or PEG must be written on the medication chart).





Parenteral


▪ Refers to any medication that is not administered via the gastrointestinal tract (GIT)

▪ Includes intradermal, subcutaneous, intramuscular, intravenous, epidural, intrapleural, intraperitoneal, intra-articular and intraosseous administration

● Intradermal

○ Medication is administered into the dermal layer of the skin, e.g. Mantoux

● Subcutaneous (SC)

○ Medication is administered under the skin

○ See diagram of common injection sites (Fig 1.1)

[image: image]
Figure 1.1 Common SC injection sites (Based on 2004 Mosby's Nursing PDQ. Mosby, St Louis)





● Intramuscular (IM)

○ Medication is administered into a muscle

○ See diagram of common injection sites (Fig 1.2)

[image: image]
Figure 1.2 Common IM injection sites (Based on 2004 Mosby's Nursing PDQ. Mosby, St Louis)





● Intravenous (IV)

○ Medication is administered directly into the veins

● Epidural

○ Medication is administered into the epidural space

● Intrapleural

○ Medication is administered into the pleura or pleural cavity

● Intraperitoneal

○ Medication is administered into the peritoneal cavity, the area that contains the abdominal organs

● Intra-articular

○ Medication is administered into the cavity of a joint

● Intraosseous

○ Medication is administered into a bone.






Vagina (PV)

▪ Medication is inserted into the vagina in the form of a cream or pessary.





Rectum (PR)

▪ Medication is inserted into the rectum; includes suppositories and enemas.








Calculations


Units of weight


1000 micrograms (mcg) = 1 milligram (mg)

1 000 000 micrograms (mcg) = 1 gram (g)

1000 milligrams (mg) = 1 gram (g)

1000 grams (g) = 1 kilogram (kg)




Units of volume


1000 millilitres (mL) = 1 litre (L)

1000 microlitres (mcL) = 1 mL (mL)



For tablets:

Amount of tablets=Dose requiredStock strength

[image: image]

For mixtures/injections:

Volume required=Dose requiredStock strength×Volume of stock solution1

[image: image]

For IV (mL per hour):

Rate=Total volume to be given (in mL)Time (in hours)

[image: image]

For IV (drops per minute):

Rate=Total volume to be given (in mL)Time (in minutes)×Drop factor1

[image: image]

For IV (time remaining):

Minutes remaining=Volume remaining (in mL)Drops per minute×Drop factor1

[image: image]

Volume is measured in units of volume (mL, L, etc).

Time is measured in units of time (min, h, etc).

Rate is measured in units of volume per time (mL/h or L/day, etc).

Volume required is the amount of stock to be given to or injected into the patient.

Strength required is the amount of drug required for the patient (usually mg or mcg).

Stock strength is the amount of drug in the stock per an amount of volume, e.g. morphine hydrochloride 10 mg in 1 mL.

Volume of stock solution is the volume that contains the amount of drug, i.e. volume of the ampoule.







Legalities

Medication preparation, education and administration are done by a registered nurse. Some institutions may allow student nurses to administer medication under the supervision of a registered nurse or preceptor; however, some medications are only to be administered by a registered nurse. Policies may vary between healthcare facilities and states.

It is imperative that you know the specific healthcare facility's policy for drug administration before proceeding with administration.



Students


▪ By law, students are not allowed to administer medication unless it is under the direct supervision of a registered nurse (in Australia it must be a division 1 registered nurse).

▪ The registered nurse must follow all checking procedures as per the health institution policy, and must see the medication dose calculation and removal of the medication from the packaging.

▪ If there is no registered nurse to supervise you, as a student, then you cannot administer any medication. That said, if you notice that a patient requires medication, it is important for you to tell a registered nurse so that the medication can be administered.

▪ Do not assume that staff are aware of the legalities surrounding nursing students and medication administration.






Patients

▪ By law, all patients must provide their consent to receive any medical treatment. Any patient can refuse medical treatment and this includes medication administration. Obviously there are exceptions to this rule, such as when the patient is confused, unconscious or in a coma. To give a patient medication without their consent is considered assault. If your patient is refusing medication, always check with the nursing staff member who is in charge for that shift before proceeding.








Accountability

As a student nurse you are accountable for your own actions. Accountability cannot be delegated to another staff member. Being supervised by a registered nurse does not mean you are less accountable for your actions. As a nurse your accountability lies with checking that the order is correct, understanding the medication and what its actions are, administering the medication, documentation and monitoring for side effects.

Key points to remember:


▪ Check unfamiliar medications with your drug reference manual or pharmacist

▪ Know exactly how each medication works

▪ Know the time of effect or half-life for each medication

▪ Know the side effects of the medication

▪ Know the toxic effects of the medication

▪ Know common interactions with other medications

▪ Know the appropriate antidotes and emergency procedures

▪ Never administer a medication you do not know.






Documentation

By law, all medication administration must be documented.

It is imperative that there is clear, concise documentation of medication administration or changes, including when medication is not administered. This not only ensures that the patient receives optimum benefits of the medication but also allows other staff, when reviewing the patient, to gain a full clinical picture.

Remember to:


▪ Check that the medication chart contains clearly written documentation of the medication to be administered including dose and frequency

▪ Check that the medication chart contains the exact time, date and name of the prescribing person (doctor)

▪ Always sign the medication chart after administering the full amount of the medication

▪ Always document if there has been any change to what the patient is given, e.g. if the medication was withheld, not given or refused

▪ Document any critical events in relation to a medication, e.g. adverse reactions, side effects and effectiveness (particularly with pain medications). Documentation should also include information on how these events were managed

▪ Document when any STAT (immediate, once only) medicines have been prescribed and administered, and why they were administered.






Medication errors

A medication error occurs when:


▪ The wrong medication is administered

▪ The wrong dose is given

▪ A medication dose is missed

▪ A medication is administered at the incorrect time

▪ A medication is administered at the incorrect frequency

▪ A medication is administered to a patient with a known allergy and an adverse reaction occurs

▪ A medication is administered without a clear documented order from a medical officer.



In the event of a medication error, immediately:


▪ Discontinue the medication

▪ Treat any symptoms if there is an adverse drug reaction.



Then:


▪ Assess the patient for adverse effects of the medication

▪ Ascertain from the patient if possible whether they have a known allergy to the medication or any history of drug reactions

▪ Notify your supervising nurse and the nurse in charge of the shift

▪ Notify the medical officer

▪ Document the error in the patient's notes, including any interventions and outcomes of those interventions

▪ Fill in an incident form or the incident book as per the hospital policy.






Classes of adverse drug reactions


Type A—augmented. The reaction is related to the medication having too much of an effect. These reactions are usually dose-dependent.

Type B—bizarre. The reaction is unpredictable, and usually related to the way that the body deals with the medication, rather than the medication itself. These are the most likely allergies to cause severe reactions.

Type C—continuous. The reaction occurs for a long time after administration of the medication has ceased (e.g. tardive dyskinesia).

Type D—delayed. The reaction does not emerge until long after the medication was taken (e.g. infertility post chemotherapy).






Common abbreviations

See Appendix 1.





Chapter 2

Documentation

It is a legal requirement while a patient is in a healthcare facility that accurate, objective and relevant documentation be maintained. Documentation is confidential and should be viewed only by those who have a legitimate right—that is, healthcare personnel who are directly involved in the patient's care. Hospital records are owned by the hospital or institution; however, the patient has the right to access their records through the Freedom of Information Act 1982 (Cth) in Australia or the Code of Health and Disability Services Consumer's Rights Regulation 1996 (New Zealand). It is not only documents in paper form that are accessible.


Types of documentation


▪ Documentation can include:

● Written health records, e.g. medical history, progress notes

● Electronic health records

● Audio or video tapes, including taped handovers

● Images, e.g. photos of wounds, x-rays

● Incident reports

● Nursing charts, e.g. medication records, observational charts

● Checklists, e.g. preoperative checklist

● Emails

● Nursing anecdotal notes

○ Note: If a personal journal is kept, it can be requested during a trial or inquest.







Reasons for documenting


▪ Documenting is done:

● To facilitate communication between nurses and allied health members

● To provide a record of the care provided

○ Demonstrates accountability

● To promote effective and consistent nursing care

○ Shows which elements of nursing care have achieved their goals

○ Can be used for research purposes (to promote evidence-based practice)

● To meet the legal/ethical requirements of the profession

○ Legislation requires that specific information be recorded and maintained

○ For quality assurance, to evaluate professional practice.




Documentation methods


▪ There are two main types:

● Document by inclusion, e.g. standard progress notes

● Document by exception, e.g. clinical pathways

○ With this method, it is understood that all care was met with an expected response unless documented otherwise.






How to document


▪ Notes should be written as stand-alone documents.

● The nurse should document as if the notes were going to be read out in court—that is, the notes should not need further clarification.

▪ Information should be clear, concise and accurate.

● Only use abbreviations approved by the institution.

● Note: Most abbreviations are not legally approved—be very cautious when using them in notes.

● Do not use SMS type language, e.g. write ‘you are’ rather than ‘UR’!

▪ Notes should be legible and permanent.

● Write in a blue or black pen (not pencil or texta).

▪ Never erase a note.

● Never use white-out or liquid paper.

● If an error is made, draw one line through the note in error and write ‘error made’ and your initials.

▪ The person who writes the notes should be easily identifiable.

● Sign and print your name and designation.

● If you are a student nurse, your year level and university or institution should also be named.

○ Notes written by students usually need to be co-signed by the registered nurse supervising them.

▪ Ensure that the patient's name and hospital record number is on every page.

● It is also helpful to have the ward listed on each page, as patients often move between wards in their hospital stay.

▪ Notes should be timely.

● The time and date should be written at the start of the record.

● The notes should be written at the end of each shift (although they can be written as the shift progresses).

● Critical incidents should be documented as soon as possible (while the incident is fresh in the mind).

● If a doctor is contacted, write the exact time of contact and the name of the doctor, as well as any orders given.

● Never document in advance.

○ Always sign medication orders after the medication has been administered.

● If late records are added, write the time and date of the late record, and label it ‘additional record’.

○ Never leave a gap to write notes later.

○ If a line or part of a line is left, draw a line through it (to prevent someone adding further information to your notes).

▪ Only record first-hand observations.

● Never record observations told by a third person.

○ If a relative makes an important comment, you can document it but you need to record the source.

● If another team member gave care to the patient clearly identify that member, e.g. ‘Patient showered by the occupational therapist’ (although the occupational therapist should also write notes).

▪ Be professional with observations or assessments.

● Do not chart subjective opinions, just facts.

● Only ever be objective and specific:

l ‘Patient is not compliant’ is not an appropriate comment. ‘Patient refused to take 1600 medications due to nausea’ is a better notation.

○ Avoid meaningless phrases such as ‘Patient appears to have slept well’. ‘Patient was observed to be asleep at 2400 and 0400’ is a better phrase.









Types of nursing records

Nursing records will vary between institutions but most include:


▪ Observational chart, e.g. basic TPR/vital signs chart

● May also include height, weight, bowel actions

● Often has spare lines on the back where comments can be made, e.g. if the patient is febrile, you can note that blood cultures were taken.

▪ Neurological chart

● A more advanced observational chart that records a patient's Glasgow Coma Score (GCS)

● When handing over to the next shift, these observations should be performed together by staff commencing shift and staff completing shift (for consistency).

▪ Neurovascular chart records a patient's neurovascular status:

● Includes limb pulses, colour, warmth, movement and sensation (CWMS)

● The affected limb should be compared to the opposing limb (if possible).

▪ Fluid balance chart or fluid balance summary chart

● A fluid balance chart records all measurable input and output (minus insensible losses, e.g. sweat) in a 24-hour period. It is used to document all fluid that enters or exits the body.

● A fluid balance summary chart shows the total input and output for each day, providing an overall picture of the patient's fluid balance status during their hospital stay. It is completed every 24 hours, usually at midnight, documenting the total input and output for that day.

● The fluid balance chart is usually a working document (and not usually a legal document). The fluid balance summary is a legal document and should be filed (this may vary between institutions).

● Input includes:

○ Oral fluids

○ IV/SC fluids

○ Enteric feeds.

● Output includes:

○ Urine

○ Diarrhoea

○ Vomitus

○ Wound drainage or blood loss

○ NG aspirate.

▪ Medication records and intravenous fluid orders

● Medications should only be written by a doctor or nurse practitioner.

○ Nurses should never transcribe a medication chart. A new chart needs to be written up in entirety by the doctor.

○ A new chart is required when there are no official sections available to sign.

● Always sign after the medication has been administered.

● May have a separate sheet for some medications, e.g. warfarin, epidural.

▪ Diabetic sheet

● Records the patient's blood glucose level (BGL) and treatment, e.g. amount of insulin given.

▪ Wound care chart

● Describes the wound

● Informs the nurses of the wound dressings used.



Hospitals may also have their own documentation charts, for example tracheostomy, underwater seal drain, falls risk, pressure area risk, etc.




Disposal of documents

As the medical record is considered a legal document, healthcare facilities will have strict guidelines on how records should be disposed of. Generally, records are archived at the institution for a period of time (this varies between states and countries) and then they may be destroyed. In the case of children, time for documentation archival (before disposal) begins once the child has turned eighteen.

The contents of any personal notes that you may take that are not entered into the medical records, such as handover notes, should be disposed of carefully and in accordance with hospital policy, due to the implications for breach of confidentiality.


Example of system/functional health pattern (FHP) documentation


▪ If outside normal parameters, document what was done and the effectiveness of the treatment.

▪ Some nursing records are legal documents (usually those with a medical record (MR) code) so you just need to summarise or refer to it in notes, e.g. medication records, observations, neurological observations, diabetic records, epidural/PCA records.

▪ Tests performed should be under an appropriate heading, e.g. ‘chest x-ray’ under ‘Respiratory’.




Central nervous system (CNS) or cognitive/perceptual FHP


▪ Pain—subjective and objective description of pain, using a standardised pain scale

● Effectiveness of pain relief?

▪ Orientation—was the patient orientated to person, place and time?

▪ Neurological chart—if abnormal, you need to document that the medical team has been contacted, and what was discussed and planned.

▪ Senses—any alterations to the five senses (sight, hearing, smell, taste, and touch)?






Cardiovascular system or activity/exercise (cardiac) FHP


▪ If outside reportable parameters, document the following:

● If T > 38.5°C: were blood cultures taken? Was the doctor notified?

● If BP: was the patient due antihypertensives? Were they effective? Was the patient in pain at the time, or anxious?

● If irregular pulse: what was the rate (count for a full minute)? Is this normal for this patient? If not, was the doctor notified and an ECG taken? Did the patient have pain?

▪ Describe the heart sounds: were they normal?

▪ Did the patient have strong pulses (particularly pedal pulses)?






Respiratory system or activity/exercise (respiratory) FHP


▪ What did the lungs sound like on auscultation?

▪ If ↑ or ↓ respiratory rate (RR): what was the cause and how was it resolved?

▪ If SpO2 taken: how much O2 was the patient on, and by which route? What was the SpO2 on room air (RA)?

▪ Did the patient perform their deep breathing and coughing (DB&C) exercises? Did they expectorate much? What colour was the sputum?

▪ Was tracheostomy care performed? Did it need to be suctioned? How often?






Gastrointestinal system or nutrition/metabolism FHP


▪ Food charts are not usually legal documents, and therefore need to be summarised in the progress notes.

▪ If the patient has a nasogastric tube (NGT):

● Has the position of the NGT been checked (and how)?

● Was the tube placement checked via x-ray before feeding commenced?

● Are the feeds at the target rate?

● If the feeds were stopped, why were they stopped?

▪ Are bowel sounds present? How often are they heard on auscultation?

▪ Have the bowels been opened today? Consistency? Was an aperient needed?






Endocrine system (or can be included in the nutrition/metabolism FHP)


▪ Is the patient a diabetic? Are they following a diabetic diet?

▪ If ↑ BGL:

● Was insulin needed? If so, what type, how much and how effective was it?

● Was the BGL increased due to other factors, e.g. chocolates, medication (e.g. steroids)?

▪ If ↓ BGL:

● Is the patient symptomatic? What was the treatment and how effective was it? Was the doctor notified?






Renal system or elimination FHP


▪ A fluid balance chart (FBC) is not usually a legal document, although the fluid balance summary often is.

● In the progress notes you will need to summarise, e.g. ‘At present patient is +500 mL although has a target of −500 mL.’

● If the patient's target is outside doctor's orders, then you need to say why.

▪ Was the urine output adequate for this patient's orders (usually 0.5 mL/kg or 30 mL/h)?

▪ Was a diuretic required?

▪ What was the colour, clarity and odour of the urine?

▪ Was a urinalysis performed and, if so, what were the results?







Wounds (can also be written under relevant system or FHP)


▪ Wounds:

● Describe the wound, e.g. size, if epithelising, if sloughy, discharge.

● Describe what the wound was cleaned and dressed with (if different from the care plan).

● Report whether swabs or cultures of the wound were taken.

● Report whether analgesia was needed prior to the dressing.

▪ Drains:

● How much drainage and what type?

● If drainage: Was the doctor notified, and what were the orders?

● Record when drain was removed.






Social or psychosocial FHP


▪ Was the patient anxious or stressed? What were the patient's subjective comments?

▪ What is the patient's social network and family support outside the hospital? Did the patient have any visitors?






Other (can also be written under relevant system or FHP)


▪ Were any tests performed?

▪ Were there any abnormal blood results?

▪ The warfarin dose—and INR results?

▪ Other intravenous infusions, e.g. if on heparin, what was the APTT?

▪ Referrals to social work, OT etc.

▪ Discharge planning.












Handover

Handover is a time to pass on essential information to staff commencing on the next shift. It is designed to give them a thorough picture of what is going on with the patient at the current time, what has previously gone on, and any future plans. Although it is often conducted verbally (this includes tape recording) in a separate room, it can also be done at the bedside or can be written. Handover also provides the person in charge of the shift with the information they need to allocate staff and resources appropriately.

The components of handover are:


▪ The patient's name, age, diagnosis and medical unit that is overseeing their treatment

▪ Past history

▪ Treatment plans—including your patient's status regarding advance care directives and treatment-limiting orders (e.g. revised MET criteria)

▪ Any issues that have arisen during the course of the shift or the previous shift.



It is important to keep the report concise, and to stick to the facts:

▪ When receiving the report write down all the important facts and always ask if you are unsure of anything.


Remember, if handover takes place at the bedside or any place that is not separate from the ward or unit, the patient or any visitors may be able to hear what you are saying. Always be professional in both written and verbal documentation of any kind.

(See Appendix 3).

One of the most commonly used formats for giving an oral handover between nurses, or nurses and other health professionals is using the ISBAR framework. The benefit of ISBAR is that most allied health professionals are taught this method, which provides consistency in the transfer of information, and a reduced likelihood of missing information.

The elements of ISBAR are:


‘I’—Introduction: who are you, your role, who is the patient you are speaking of?

‘S’—Situation: patient reason for admission, diagnosis (if known), what has happened to the patient during the admission/shift, or what is occurring at the moment?

‘B’—Background: what is the patient's history, clinical background, or what occurred leading up to this incident?

‘A’—Assessment: what assessment of the patient has been performed this shift, or during this event. Are there any recent test results?

‘R’—Recommendation: what are the plans for care of the patient?







Chapter 3

The nervous system

The nervous system is a highly specialised system responsible for the gathering, storage and control of information. Essentially it collects information about external conditions in relation to the internal state of the body, analyses it and initiates a response in order to maintain homeostasis.


Anatomy and physiology


Neurotransmission

Neurotransmission is the conduction of electrochemical impulses.

The cells involved in neurotransmission are:


▪ Neurons—the basic neurotransmission unit

● Parts of a neuron include:

○ Axons—conduct impulses away from the cell body

○ Dendrites—conduct impulses towards the cell body

● Can be provoked by:

○ Chemical stimuli, e.g. a chemical released by the body

○ Thermal stimuli, e.g. heat or cold

○ Mechanical stimuli, e.g. pressure or a touch.

▪ Neuroglia—there are many more of these than neurons.

● Types:

○ Astrocytes (astroglia)

– Supply nutrients (e.g. electrolytes) to neurons

– Form the blood–brain barrier

○ Oligodendroglia

– Form myelin sheaths (increasing the rate of cellular conduction) around axons

○ Ependymal cells

– Line the ventricles and the choroid plexuses

– Help produce cerebrospinal fluid (CSF)

○ Microglia

– Phagocytes (remove waste products).




Basic structure of the nervous system

The nervous system consists of the:


▪ Central nervous system (CNS)

● Brain

● Spinal cord

▪ Peripheral nervous system (PNS)

● Cranial nerves (12 pairs)

● Spinal nerves (31 pairs)

● Autonomic nervous system (ANS)

○ Sympathetic nervous system (SNS)

– Originates in the thoracic and upper lumbar region of the spinal cord

– ‘Fight or flight’ response

○ Parasympathetic nervous system (PNS)

– Originates in the midbrain, pons, medulla oblongata and sacral region of the spinal cord

– ‘Rest and digest’ response.



[image: image]
Figure 3.1 The brain











The central nervous system


The brain

The brain uses about 20% of the O2 used by the whole body. Includes the cerebrum, cerebellum, brainstem, diencephalons, limbic system and reticular activating system (RAS) (Fig 3.1).


Cerebrum

The cerebrum is the largest part of the brain. It contains:


▪ Grey matter—outer layer

▪ White matter (myelinated nerve fibres)—inner layer

▪ Right and left hemispheres

● The corpus callosum acts as a relay station between the hemispheres

● Each hemisphere has four lobes (Fig 3.2):

○ Frontal lobe—over the forehead

– Cognition and perception

– Reasoning and memory

– Personality and behaviour

– Primary motor area

– Speech—language and expression

[image: image]
Figure 3.2 Lobes of the brain





○ Temporal lobe—side of the head

– Memory storage

– Auditory

– Language comprehension

– Reading and writing

○ Parietal lobe—top of the head

– Sensations (including pain, temperature and touch)

– Interpreting size, shape, distance, texture

○ Occipital lobe—back of the head

– Visual.







Cerebellum


▪ Lies behind and below the cerebrum

▪ Also has two hemispheres

▪ It is the motor area of the brain (skeletal muscles):

● Maintains muscle tone

● Coordinates muscle movement

● Controls balance.






Diencephalon (upper brainstem)


▪ Located between the cerebrum and the midbrain

▪ Contains:

● Thalamus

○ Relay station from spinal cord and brainstem for motor and sensory stimuli

● Hypothalamus

○ Lies just above the pituitary gland

○ Maintains homeostasis (regulation of internal environment)

○ Temperature, water, electrolytes, thirst, hunger, sex, emotions.






Brainstem


▪ Lies immediately under the cerebrum

▪ Main function is autonomic reactions

▪ Is the origin of 10 out of 12 cranial nerves

▪ Contains:

● Midbrain (mesencephalon)

○ Reflex centre for cranial nerves III and IV

○ Motor, visual, auditory effects

○ Mediates pupillary reflexes and eye movements

● Pons varolii

○ Reflex centre for cranial nerves V to VIII

○ Pneumotaxic and apneustic areas

○ Mediates chewing, taste, saliva secretion, hearing and equilibrium

● Medulla oblongata

○ Joins the spinal cord

○ Cardiac centre—heart rate (HR) and force of contraction

○ Medullary rhythmicity area—basic rhythm of breathing

○ Vasomotor centre—regulates diameter of blood vessels

○ Centre for vomiting and coughing reflexes

○ Origin of many of the cranial nerves.






Limbic system


▪ Lies within the temporal lobe

▪ Initiates basic drives, e.g. hunger, aggression, emotions, sexual arousal.






Reticular activating system (RAS)


▪ Crucial in maintaining consciousness

▪ All incoming messages are screened and sent to appropriate areas for interpretation.







Blood–brain barrier


▪ Permeable to H2O, CO2, O2 and lipid-soluble substances, e.g. alcohol, anaesthetics, small molecules

▪ Non-permeable to plasma proteins, most drugs and toxins.






Blood supply


▪ Two vertebral arteries join to form the basilar artery, which supplies the posterior brain

▪ Two carotid arteries branch into the internal carotids and supply the anterior and middle brain

▪ The arteries connect to form the circle of Willis

● Blood circulates continuously even if one vessel is occluded.



[image: image]
Figure 3.3 Cerebral arteries (Purves D, Augustine G, Fitzpatrick D et al 2004 Neuroscience, 3rd edn. Sinauer Associates, New York)








Spinal cord


▪ The medulla oblongata joins the spinal cord through the foramen magnum

▪ The cord finishes between L1 and L2, and becomes the cauda equina

▪ Nerve pathways are:

● Afferent (sensory)—carry messages to the brain

● Efferent (motor)—carry messages from the brain

[image: image] Remember: efferent = exit.


▪ Pyramidal system (corticospinal tract)

● Fine motor control

▪ Extrapyramidal system (extracorticospinal tract)

● Gross motor control.






Spinal nerves


▪ Each nerve consists of afferent (sensory) and efferent (motor) neurons

▪ There are 31 pairs of spinal nerves:

● 8 cervical (remember, there are only 7 cervical vertebrae)

● 12 thoracic

● 5 lumbar

● 5 sacral

● 1 coccygeal

▪ Spinal cord ends at L1/L2

● The lumbar and sacral nerves descend through the cauda equina.










Protecting the brain and spinal cord


Cranial meninges


▪ Dura mater—outer layer

● Extradural—between dura and skull

● Epidural—between dura and vertebrae canal

● Subdural—between dura and arachnoid

▪ Arachnoid—middle layer

● Subarachnoid—between arachnoid and pia mater

▪ Pia mater—inner layer

● Attached to the brain and spinal cord.




Cerebrospinal fluid (CSF)


▪ Contains glucose, electrolytes, minute amounts of protein and no blood cells.

[image: image] To tell the difference between CSF and mucus if there is oozing from the nose, test for glucose using a urinalysis dipstick.


▪ Function

● Cushions the brain against shocks and jolts

● Medium for nutrient exchange (neural metabolism)

● Maintains intracranial pressure (ICP).

▪ Formation

● Formed in the choroid plexuses—in the lateral ventricles

● 400–600 mL/day

● Cranium contains 100–150 mL

● As the cranium is rigid, CSF is removed at the same rate at which it is formed

● Reabsorbed via the arachnoid villi (unidirectional) in the subarachnoid space.






Ventricles in the brain


▪ Two lateral ventricles

● Each opens into the third ventricle through the interventricular foramen (foramen of Monro)

▪ Third ventricle

● Opens into fourth ventricle via the cerebral aqueduct

▪ Fourth ventricle

● Drains into the central canal.






Cranial nerves


▪ 12 pairs of cranial nerves (Table 3.1)


Table 3.1

Cranial nerves



	No.
	Name
	Action




	I
	Olfactory (S)
	Smell



	II
	Optic (S)
	Vision



	III
	Oculomotor
	



	(M)
	Eyeball movement



	(P)
	Pupillary constricts



	IV
	Trochlear (M)
	Eyeball movement (down & in)



	V
	Trigeminal
	



	(S)
	General sensation, corneal reflex



	(M)
	Opening & closing mouth, chewing



	VI
	Abducens (M)
	Eyeball movement (lateral)



	VII
	Facial
	



	(S)
	Taste



	(M)
	Facial movement



	(P)
	Salivation



	VIII
	Acoustic (S) (vestibulocochlear)
	Hearing, balance



	IX
	Glossopharyngeal
	



	(S)
	General sensation, taste



	(M)
	Swallowing



	(P)
	Salivation



	X
	Vagus
	



	(S)
	General sensation



	(M)
	Speech, swallowing, gag reflex



	(P)
	Control of CVS, respirations & GIT



	XI
	Accessory (M)
	Movement of shoulder & rotation of head



	XII
	Hypoglossal (M)
	Tongue movement






[image: image]




▪ All except I and II originate in the brainstem

▪ Sensory (S) nerves carry impulses of touch, pain and temperature to the brain

▪ Motor (M) nerves carry impulses to muscles to initiate movement

▪ Parasympathetic (P) nerves initiate a parasympathetic response.






Intracranial pressure (ICP)


▪ Monro-Kellie hypothesis:

● Within the brain cavity there is:

○ Brain tissue—80%

○ Blood—10%

○ CSF—10%

● If one component changes, then the other two must compensate to maintain the ICP

▪ Normal ICP 0–15 mmHg

▪ Cerebral perfusion pressure (CPP) = mean arterial pressure (MAP) – ICP

● Needs to be 60–90 mmHg for adequate cerebral perfusion.




Causes of increased ICP


▪ Cerebral oedema

▪ Cerebral ischaemia

▪ Cerebral vasodilation

▪ Mass-occupying lesion

▪ Obstruction to CSF flow.






Signs and symptoms


▪ Similar to severe migraine

▪ Decreased level of consciousness

▪ Headache

▪ Nausea and vomiting

▪ Diplopia (double vision)

▪ Paresis or plegia

▪ Seizures

▪ Changes in pupil size or reactivity

▪ Changes in body temperature.






Treatment


▪ Head of bed 30–45°—to aid CSF drainage

▪ Keep BP 140–160 mmHg systolic—to maintain CPP

▪ Normothermia

▪ Minimise distractions, e.g. quiet environment

▪ IV mannitol or 3% saline—hypertonic solutions reduce cerebral oedema

▪ PaO2 > 70 mmHg.












Assessment


Subjective


▪ Has the patient had a history of:

● Headaches

● Photophobia

● Dizziness, faintness or disturbances in balance

● Confusion

● Difficulty in speaking, reading, writing, memory, ability to concentrate

● Seizures

● Numbness or tingling

● Changes in their sexual response?

▪ Ask what precipitates symptom, what relieves it, and how long they have had it

▪ Past history:

● Any major or concurrent illness

● Any recent or past accidents or injuries

● Any surgical procedures

● Family history

● Any medications (including over the counter (OTC) and herbal remedies).





Objective


▪ Test orientation by talking to the patient

● Ask time, place, person (time knowledge is usually disrupted first, person last)

● Ask open-ended questions

● Can indicate cognition with nodding or writing if unable to speak, e.g. if patient has a tracheostomy or their jaw is wired

○ Always indicate on the chart if you have tested this way

▪ Check gait by watching the patient walk

● Heel to toe and observe balance

○ Perform the finger-to-nose test to check motor control

▪ Strength test: handgrip and leg movement against resistance

▪ Facial movements and sensation; swallow/gag reflex

▪ The Glasgow Coma Scale (Table 3.2) is a test out of 15 (in most healthcare facilities)

● It checks eye opening, speech and movement

● It should be performed every hour in case of suspected concussion, acute confusion, traumatic brain injury (TBI) or following neurosurgery

● Always test both sides for motor response

● It should always be assessed in conjunction with vital signs.


Table 3.2

Glasgow Coma Scale (GCS)



	Eye opening
	4
	Opens eyes spontaneously



	
	3
	Opens eyes to speech



	
	2
	Opens eyes to painful stimuli



	
	1
	Does not open eyes



	Verbal response
	5
	Orientated



	
	4
	Confused



	
	3
	Inappropriate



	
	2
	Incomprehensible sounds (e.g. mumbling)



	
	1
	No response



	Best motor response
	6
	Obeys commands



	
	5
	Localises to pain



	
	4
	Flexes and withdraws from pain



	
	3
	Abnormal flexion



	
	2
	Extension



	
	1
	No response








[image: image] To ensure consistency, always perform the GCS test with the nurse on the previous shift and the nurse on the shift after you.
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Figure 3.4 Pupil sizes





[image: image]
Figure 3.5 Abnormal flexion and extension (Based on Urden L, Stacy K, Lough M 2006 Thelan's critical care nursing, 5th edn. Mosby, St Louis)







Pupil testing


▪ Brisk reaction is +

▪ No reaction is –

▪ Sluggish reaction is ‘sl’

▪ Ensure the eyes are open before testing light reaction with a pen torch.





Clinical alert*

▪ If patient previously alert and now only responding to verbal stimuli, or if GCS drops by 1 point.







* unless revised MET criteria








Dermatome testing


▪ Each level (Fig 3.6) is tested by placing something cold against the skin and asking the patient if they can feel it and to what degree, e.g. cold sensation or pressure sensation

▪ Used for testing the spinal nerves

▪ Effective method for testing levels of anaesthesia, e.g. epidurals and spinal blocks.





[image: image]
Figure 3.6 Dermatome levels (Thibodeau GA, Patton KT 2007 Anatomy and physiology, 6th edn. Mosby, St Louis)














Medical disorders


Alzheimer's disease

Alzheimer's disease is the most common cause of dementia. It occurs due to the degeneration of healthy brain tissue and causes a gradual decline in memory and mental abilities. There is no cure available at present.


Cause


▪ Is generally unknown but may be due to plaque deposits and tangles (twisted threads of protein) between and on neurons

▪ May also be caused by inflammatory responses to the plaque deposits.






Signs and symptoms

Early


▪ Increasing, persistent forgetfulness

▪ Difficulty with abstract thinking

▪ Difficulty finding the right word when speaking in conversation

▪ Disorientation

▪ Loss of judgment

▪ Difficulty performing familiar tasks

▪ Personality changes and inappropriate behaviour

▪ Voracious appetite.



Later


▪ Emaciation and indifference to food

▪ Inability to communicate

▪ Urinary and faecal incontinence

▪ Seizures.






Diagnosis


▪ There is no single test available

▪ Usually medical practitioners check for different diseases by a process of elimination

▪ A thorough medical history is required

▪ Basic medical tests such as blood (urea and electrolytes) and urine

▪ Mental status evaluation

▪ Neuropsychological testing

▪ CT, MRI or PET scan.






Treatment


▪ Medications to treat Alzheimer's, e.g. cholinesterase inhibitors or memantine

▪ Medications for symptoms, e.g. sedatives, antidepressants or anti-anxiolytics

▪ Alternative medications, e.g. vitamin E, ginko or huperzine A.






Complications


▪ Pneumonia

▪ Infections, particularly urinary tract infections

▪ Falls and associated complications, e.g. fractures, blood clots and brain trauma.






Nursing considerations


▪ Use memory aids

▪ Provide structure and routine

▪ Monitor patients who wander and ensure they are easily identifiable to the public, e.g. carry a card with contact person's name and numbers

▪ Establish a night-time ritual

▪ Encourage communication, e.g. speak clearly and slowly, stand where they can see you, and only give them one instruction at a time

▪ Create a safe environment, e.g. keep medications locked away, put up cot sides and supervise them in the shower

▪ Encourage patients to exercise to maintain their physical health.






Arteriovenous malformation (AVM)

An AVM is an abnormal connection between arteries and veins causing an interruption of the flow of blood between them. It is usually congenital and it may extend over time, but is not a neoplasm.


Signs and symptoms


▪ Intracerebral haemorrhage

▪ Epilepsy/seizures

▪ Neurological deficits, e.g. alterations in sensation, movement, vision, smell and muscle weakness

▪ Headache (usually unilateral).






Diagnosis


▪ CT scan with contrast or MRI

▪ Cerebral angiogram

▪ Magnetic resonance angiography (MRA).






Treatment


▪ Depends on the size of AVM and neurological deficit

● Surgery if AVM > 3 cm diameter

● Stereotactic radiosurgery if AVM < 3 cm diameter

▪ Embolisation (sealing of vessels that ‘feed’ the AVM)

▪ Coiling (metal coils are placed in the aneurysm to stop blood flowing into the aneurysm, thus preventing a bleed or re-bleed).









Brain death

Brain death is complete and irreversible loss of brain function. It means the patient is legally dead. It is not the same as a coma or chronic vegetative state, as patients in a coma or vegetative state still have measurable brain function and have the potential to recover (to varying degrees).


Causes


▪ Prolonged lack of oxygen to the brain

▪ Bleeding into or around the brain

▪ Severe head injuries.






Diagnosis


▪ Absence of consciousness with a known cause

▪ Exclusion of conditions that may support clinical assessment of brain death, such as hypothermia, hypoglycaemia, barbiturate or alcohol intoxication, sedative overdose, and coma or chronic vegetative states

▪ Respiratory and cardiac function can only be maintained with the use of a mechanical ventilator

▪ A brain death test must be performed (and repeated a second time at a later date) before a patient can be declared brain dead.









Cushing's response

Cushing's response is a late sign of impending brain herniation. It is a physiological response to increased intracranial pressure (ICP).


Signs and symptoms


▪ Hypertension

▪ Bradycardia (profound)

▪ Respiratory depression.









Dementia

See Chapter 13 Mental health.




Epilepsy

Epilepsy is abnormal electrical discharges of the brain's neurons. It can be unilateral or bilateral.


Causes


▪ Most are idiopathic (age usually < 20 years)

▪ Hypoxic brain injury

▪ Metabolic disturbances, e.g. hypoglycaemia

▪ Mass-occupying lesions, e.g. tumours, SAH

▪ Traumatic brain injury (TBI)

▪ Ingestion of toxins, e.g. carbon monoxide

▪ Genetic influence

▪ Dementia

▪ Diseases, e.g. meningitis, AIDS, viral encephalitis.






Signs and symptoms


▪ The seizure may be preceded by an aura, a pungent smell or an unusual taste

▪ Involuntary jerking of the body

▪ Sensory alterations e.g. vertigo, tingling

▪ Staring

▪ Non-purposeful movement e.g. twitching, swallowing

▪ Loss of consciousness

▪ Body stiffening and shaking.






Diagnosis


▪ Blood tests

▪ Neurophysiological tests

▪ Electroencephalogram (EEG)

▪ CT, MRI, PET.






Treatment


▪ Anticonvulsants

▪ Antiepileptic medication, e.g. carbamazepine (Tegretol®)

▪ Vagal nerve stimulator implant

● Stimulation disrupts seizure activity

● Patient can activate the device manually if they feel a seizure coming on

▪ Surgical removal of cause

▪ Ketogenic diet (high fat, low carbohydrate) for children with the disorder.






Nursing considerations

See Nursing considerations for seizures.







Guillain-Barré syndrome

Guillain-Barré syndrome is also known as acute inflammatory post-infectious polyneuropathy. It occurs when the myelin sheath degenerates, for an unknown reason, and messages therefore cannot be transmitted. It is most common between 30 and 50 years of age.


Phases


▪ Acute

● Lasts from first symptom to 1–3 weeks

▪ Plateau

● Lasts several days to 2 weeks

▪ Recovery or remyelination phase

● Usually lasts 4–6 months, but can last years

● Recovery may never be complete.






Causes

Unknown, although it may be triggered by a virus, surgery or vaccinations.




Signs and symptoms


▪ Symmetrical muscle weakness that starts in legs and works its way up the body, + or – tingling

● If the diaphragm is involved, breathing will be impaired

▪ Dysphagia

▪ Hypotonia

▪ Proprioception

▪ Areflexia

▪ Aching pain.






Diagnosis


▪ Neurological history and assessment

▪ Lumbar puncture

▪ Electromyography (EMG) and nerve conduction studies (NCS)

▪ Exclusion of other causes.






Treatment


▪ Symptomatic only

▪ May need intubation or tracheostomy if breathing impaired

▪ Plasmapheresis

▪ IV immune globulin

▪ Enteral feeding via a nasogastric tube (NGT), a percutaneous endoscopic jejunostomy tube (PEJ), or percutaneous endoscopic gastrostomy tube (PEG)

▪ Range of movement (ROM) exercises to prevent contractures.







Complications


▪ As per spinal injuries (see Chapter 12 Trauma and emergency)

▪ Respiratory tract infections

▪ Breathing difficulties

▪ Residual numbness or abnormal sensations.









Head injuries

See Chapter 12 Trauma and emergency.




Huntington's disease

Huntington's disease is also known as Huntington's chorea. It is a genetic, autosomal–dominant disease in which the cells in the deep layers of the frontal and parietal cortex are destroyed, leading to dementia.


▪ Onset is most commonly between 25 and 55 years

▪ Death usually occurs 10–15 years after onset of symptoms.




Signs and symptoms


▪ Chorea (fidgetiness to gross involuntary movements)

▪ Rigidity

▪ Clumsiness

▪ Apraxia

▪ Behavioural changes, personality changes or psychosis

▪ Dementia

▪ Dysphagia, but increased appetite

▪ Involuntary facial movements.






Diagnosis


▪ Medical history (including family medical history)

▪ Physical examination

▪ CT, MRI or PET scan.







Treatment


▪ Supportive treatment based on symptoms

▪ Medications, e.g. tetrabenazine, clonazepam, clozapine, fluoxetine

▪ No known cure

▪ Referral to psychotherapist, speech therapist, physiotherapist and OT.






Complications


▪ Aspiration pneumonia

▪ Infection

▪ Falls

▪ Depression.









Multiple sclerosis (MS)

MS is a progressive demyelination or scarring of the myelin sheaths that causes deposits of plaques or lesions in the white matter of the brain and spinal cord, resulting in the breakdown of the blood–brain barrier.


Causes

It is an autoimmune disorder, and occurs when the body's immune system attacks its tissues. The cause is unknown.




Types


▪ Relapsing and remitting

● After each attack, recovery is virtually complete

▪ Secondary progressive

● After a time of relapsing and remitting, there is incomplete recovery

▪ Primary progressive

● There is never a complete recovery

▪ Benign

● Difficult to diagnose as there is a long time between attacks and it is often only discovered on autopsy.







Signs and symptoms


▪ Depends on extent and site of myelin destruction

▪ Diplopia, nystagmus or optic neuritis

▪ Muscle dysfunction, e.g. tremors or poor coordination

▪ Numbness or paraesthesia

▪ Unsteady gait

▪ Paralysis

▪ Bladder and bowel disturbances

▪ Headache, vertigo, depression, limb aches

▪ Fatigue.






Diagnosis


▪ Blood tests—to exclude other causes

▪ Lumbar puncture—CSF shows an increase in total IgG

▪ MRI

▪ Evoked potential test.






Treatment


▪ Symptomatic only

▪ IV steroids, e.g. methylprednisolone

▪ Plasmaphoresis

▪ Additional medications, e.g. interferon beta-1a, interferon beta-1b, glatiramer acetate (Copaxone®), mitoxantrone, natalizumab (Tysabri®), fingolimod (Gilenya®), teriflunomide (Aubagio®)






Complications

As per spinal injuries (see Chapter 12 Trauma and emergency).







Myasthenia gravis

Myasthenia gravis is a chronic disorder characterised by weakness and fatigue of voluntary muscles. It occurs due to the production of antibodies by the immune system that block or destroy acetylcholine receptor sites in the muscles, leading to a decrease in muscle nerve signal, and resulting in weakness.


▪ Can affect any muscles but commonly affects face, eyes, arms, legs and mouth

▪ No cure is available

▪ Exacerbated by fatigue, illness, stress, extreme heat and some medications, e.g. beta-blockers, calcium channel blockers, quinine and antibiotics.




Signs and symptoms


▪ Facial muscle weakness

▪ Ptosis (drooping of the upper eyelids)

▪ Diplopia (double vision)

▪ Dyspnoea

▪ Difficulty talking, chewing or swallowing

▪ Generalised muscle weakness of the arms and legs

▪ Fatigue following repetitive motions.






Diagnosis


▪ Muscle weakness that improves with rest

▪ Neurological examination

▪ Blood tests, particularly to test for antibodies

▪ Edrophonium (Tensilon) test

▪ Nerve conduction studies

▪ Single-fibre electromyography (EMG)

▪ CT or MRI.






Treatment


▪ Cholinesterase inhibitors, e.g. pyridostigmine, neostigmine

▪ Corticosteroids

▪ Cyclophosphamide, cyclosporin or azathioprine

▪ Surgical removal of the thymus gland (thymectomy)

▪ Plasmapheresis

▪ Intravenous immune globulin

▪ Physiotherapy and occupational therapy (OT).







Complications


▪ Myasthenia crisis

● The sudden exacerbation of symptoms that can occur due to an infection, emotional stress, surgery, pregnancy, or overdose or insufficiency of anticholinesterase medication.






Nursing considerations


▪ Assess patient's respiratory status

▪ Assess level of muscle weakness

▪ Keep an accurate history, particularly to determine recent changes in medications or activities

▪ Restrict physical activity

▪ Ensure bed rest

▪ Administer medications and observe for side effects

▪ Observe for signs of myasthenia crisis

▪ Monitor vital signs.









Parkinson's disease

Parkinson's disease is a slowly progressive, degenerative disease that affects the nerve cells in the part of the brain that controls muscle movement.


Causes


▪ Genetic

● It is not known why, but people with an immediate family member have an increased chance of developing the disease.

▪ Environmental

● Unusual exposure to herbicides and/or pesticides

▪ Medications

● Particularly haloperidol, chlorpromazine and metoclopramide.







Signs and symptoms

Early


▪ Weakness

▪ Mild tremor

▪ Mumbling speech

▪ Decreased energy

▪ Depression

▪ Insomnia

▪ Routine tasks take longer.



Later


▪ More noticeable tremor

▪ Bradykinesia (slowed body motion)

▪ Muscle rigidity, particularly of the limbs and neck

▪ Tendency to lean forward and take small, shuffling steps without swinging the arms

▪ Loss of automatic movements such as blinking and smiling

▪ Speaking in a monotone with a soft voice

▪ Difficulty swallowing

▪ Dementia.






Diagnosis


▪ No definitive test exists

▪ A thorough medical history, including medications that have been or are being taken

▪ Neurological examination.






Treatment


▪ Physiotherapy

▪ Speech therapy

▪ Healthy diet

▪ Regular exercise

▪ Medications, e.g. carbidopa-levodopa; dopamine agonists, e.g. pramipexole; MAO-B inhibitors, e.g. selegiline; catechol O-methyltransferase (COMT) inhibitors, e.g. entacapone; anticholinergics, e.g. benztropine, amantadine and coenzyme Q10

▪ Surgical options include:

● Thalamotomy (destruction of small amounts of tissue in the thalamus)

● Pallidotomy (destruction of tissue in the pallidum using electrical current)

● Deep brain stimulation (through an implantable device to stimulate the subthalamic nucleus).






Complications


▪ Depression

▪ Dementia

▪ Side effects from medication, e.g. nausea and vomiting, dyskinesia, hallucinations, drowsiness and orthostatic hypotension

▪ Difficulty chewing and swallowing

▪ Urinary incontinence or retention

▪ Constipation

▪ Insomnia and sleep disturbance

▪ Sexual dysfunction.









Seizures

A seizure is a spontaneous episode of abnormal neuronal activity which interrupts the ongoing mental and behavioural activities of an individual.


Types


▪ Partial

● Arising from a localised or focal area in the brain—usually unilateral

● No loss of consciousness (LOC) and involves one category of symptoms (sensory or motor)

● May spread to become a generalised seizure

▪ Generalised

● Involvement of the entire brain in regard to abnormal electrical activity

● Sudden LOC and immediate bilateral symmetric motor activity

▪ Absence seizure (petit mal)

● Lasts 1–10 seconds (but can recur 100 times/day)

● Blank stare, but then resumes activity

▪ Generalised tonic–clonic seizure (grand mal)

● LOC, falls to ground

● Seizure stops in 2–5 minutes

● Autonomic nervous system dysfunction—bowel/bladder incontinence

▪ Status epilepticus

● Medical emergency

● Recurrent, successive and/or prolonged seizure activity

● Diazepam is drug of choice.






Phases of tonic–clonic seizures


▪ Pre-ictal (aura) phase

● May experience pungent smell, nausea, unusual taste, visual disturbances, dreamy feeling

▪ Tonic

● LOC and incontinence

▪ Clonic

● Rhythmic jerking movements

▪ Post-ictal

● Drowsy, may not remember seizure.






Causes


▪ Mostly idiopathic

▪ Non-compliance with prescribed anticonvulsant therapy

▪ Head trauma

▪ Acid–base and electrolyte imbalances

▪ Hypoxaemia, hypercapnia

▪ Drug or alcohol withdrawal

▪ Infectious processes, e.g. meningitis, brain abscess, high fever.






Signs and symptoms


▪ Transient alterations in the level of consciousness

▪ Impairment of mentation

▪ Disturbances of sensorimotor function

▪ During a seizure, cerebral O2 consumption can increase by as much as 60%.






Nursing considerations


▪ Place patient in recovery position (on side)

▪ Ensure patient safety

▪ Suction secretions

● Do not insert a Guedel's airway or put your fingers into the patient's mouth

▪ Cardiac monitoring, e.g. for hypoxaemia

▪ Apply O2 once seizure is finished

▪ Call for urgent medical assistance.









Spinal injuries

See Chapter 12 Trauma and emergency.




Stroke

Stroke occurs when the oxygen supply to the brain cells is interrupted or diminished, leading to ischaemic changes.


Types


▪ Ischaemic—from embolism/thrombus

▪ Haemorrhagic—can be a traumatic brain injury (TBI), subarachnoid haemorrhage (SAH), a result of anticoagulants, or post-surgery.






Signs and symptoms


▪ Depends on area of cell infarction

▪ Hemiplegia (limb weakness or numbness on one side)—opposite side to damage

▪ Unequal pupils—pupil dilated on same side as injury

▪ Vision disturbances, e.g. diplopia

▪ Speech difficulties, e.g. dysphasia

▪ Headache

▪ Altered level of consciousness.
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Diagnosis


▪ History (particularly past medical problems and medications)

▪ Physical examination

▪ CT or MRI within 24 hours (repeated if patient deteriorates).






PET scan


▪ Magnetic resonance angiography (MRA)

▪ Carotid duplex scanning (urgent if patient a candidate for carotid revascularisation)

▪ Transcranial Doppler

▪ Cerebral angiography.






Treatment


▪ Depends on type of stroke

● Ischaemic

○ Aspirin 150–300 mg (within 48 hours of stroke symptoms, BUT delayed for 24 hours if having thrombolysis, in case of bleed)

○ Tissue plasminogen activator (TPA) within 4.5 hours of stroke onset

○ Antihypertensive therapy commenced if BP > 220/120 mmHg, but BP cautiously reduced (only by 10–20%) and patient checked for neurological deterioration

● Haemorrhagic

○ May need a craniotomy and removal of clot

○ Aneurysm clipping or embolisation

○ AVM removal.



Antihypertensive therapy to maintain SBP < 180 mmHg (don't withhold already prescribed medication)




Complications


▪ Paralysis or loss of muscle movement

▪ Dysphasia

▪ Dysphagia

▪ Memory loss

▪ Pain

▪ DVT or PE

▪ Infections (particularly respiratory)

▪ Aspiration pneumonia

▪ Falls or accidents.



[image: image] When trying to remember the difference between dysphasia and dysphagia, remember: s = speech and g = GIT.








Subarachnoid haemorrhage (SAH)

SAH is leakage or rupture of an aneurysm or arteriovenous malformation (AVM) within the subarachnoid space of the brain. It usually occurs in 30–65 year olds and often there is no evidence until initial rupture occurs.


Cause


▪ Cerebral aneurysms (~ 75% of SAH)

▪ AVM

▪ Tumours

▪ Anticoagulant use

▪ Vasculitis

▪ Idiopathic (~ 15%).






Types


▪ Grade I

● Asymptomatic or minimal headache

▪ Grade II

● Moderate–severe headache with minimal neurological deficits

▪ Grade III

● Drowsiness, confusion and focal (mild) neurological deficits

▪ Grade IV

● Stupor

● Moderate–severe hemiparesis

● Early decerebrate

▪ Grade V

● Comatose

● Decerebrate or decorticate posturing.






Signs and symptoms


▪ Severe headache followed by loss of consciousness (LOC)

▪ Nausea and vomiting

▪ Neck stiffness

▪ Focal signs, e.g. dysphasia, weakness

▪ Epilepsy

▪ Reactive hypertension (a rise in BP with no pre-existing hypertension).






Diagnosis


▪ Lumbar puncture—bloodstained CSF

▪ CT scan (within 48 hours of bleed, if possible)

▪ MRI not routinely performed in early stages, but useful if SAH is caused by an AVM

▪ Cerebral angiogram or arteriogram.







Treatment


▪ Analgesia (codeine, not strong opiates as don't want to depress GCS)

▪ Antifibrinolytic agents, e.g. aminocaproic acid

▪ Surgery

● Clipping of aneurysm neck

● Coiling of the aneurysm

▪ Calcium channel blockers, anti-seizure medication and shunt insertion (to prevent complications).






Complications


▪ Vasospasm leading to stroke

▪ Re-bleeding

▪ Hydrocephalus

▪ Hyponatraemia.









Transient ischaemic attack (TIA)

A TIA occurs when a blood clot temporarily blocks an artery, decreasing blood supply to the brain. Most TIAs last less than 5 minutes and cause no permanent damage to the brain.


Causes

As per stroke




Signs and symptoms


▪ Usually resolve within an hour

▪ Hemiparesis and parasthesia (usually on one side of the body only)

▪ Visual disturbances

▪ Vertigo.






Diagnosis


▪ Physical examination

▪ Carotid ultrasound, CT, MRI

▪ Computerised tomography angiography (CTA)

▪ Magnetic resonance angiography (MRA)

▪ Transoesophageal echocardiography (TOE)

▪ Arteriography.






Treatment


▪ Aimed at preventing CVA

▪ Antiplatelet medications, e.g. aspirin, clopidogrel, ticlopidine

▪ Anticoagulants, e.g. heparin, warfarin

▪ Surgery, e.g. carotid endartarectomy, angioplasty.






Complications

▪ CVA if left untreated.








Tumour (neoplasm)

A tumour is an excessive growth of brain cells or tissue forming a benign or malignant lesion (tumour). Even if an intracranial tumour is considered ‘benign’, it may still cause permanent damage and be impossible to remove. Primary tumours arise in the brain tissues themselves. Secondary tumours spread from other primary organ sites, e.g. breast.


Types


▪ Astrocytoma (most common)

▪ Oligodendroglioma

▪ Glioblastoma (most malignant)

▪ Meningioma

▪ Schwannoma

▪ Neurofibroma

▪ Sarcoma.






Signs and symptoms


▪ Nausea and vomiting

▪ Paralysis

▪ Personality changes and memory deficits

▪ Speech disturbances

▪ Ataxia

▪ Vertigo

▪ Raised ICP

▪ Decreased level of consciousness

▪ Epilepsy.






Diagnosis


▪ Test for tumour markers, e.g. glial fibrillary acidic protein (GFAP)

▪ CT, MRI.






Treatment


▪ Treat symptoms

▪ IV steroids, e.g. dexamethasone

▪ Surgery

● Via craniotomy

● Via transphenoidal (through the sphenoid sinus)

● Via a burr hole, e.g. for stereotactic radiotherapy treatments

▪ Radiotherapy

▪ Chemotherapy

▪ Targeted drug therapy, e.g. bevacizumab

▪ Gene therapy (experimental).
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