

[image: ]




For Tom and Matthew





[image: ]




This edition first published 2009, © 2009 by Chris Roseveare

Blackwell Publishing was acquired by John Wiley & Sons in February 2007. Blackwell’s publishing programme has been merged with Wiley’s global Scientific, Technical and Medical business to form Wiley-Blackwell.

Registered office: John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, UK



	Editorial offices:
	9600 Garsington Road, Oxford, OX4 2DQ, UK



	
	The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, UK



	
	111 River Street, Hoboken, NJ 07030-5774, USA




For details of our global editorial offices, for customer services and for information about how to apply for permission to reuse the copyright material in this book please see our website at www.wiley.com/wiley-blackwell

The right of the author to be identified as the author of this work has been asserted in accordance with the Copyright, Designs and Patents Act 1988.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording or otherwise, except as permitted by the UK Copyright, Designs and Patents Act 1988, without the prior permission of the publisher.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in print may not be available in electronic books.

Designations used by companies to distinguish their products are often claimed as trademarks. All brand names and product names used in this book are trade names, service marks, trademarks or registered trademarks of their respective owners. The publisher is not associated with any product or vendor mentioned in this book. This publication is designed to provide accurate and authoritative information in regard to the subject matter covered. It is sold on the understanding that the publisher is not engaged in rendering professional services. If professional advice or other expert assistance is required, the services of a competent professional should be sought.

Library of Congress Cataloging-in-Publication Data

Roseveare, Chris.
  Acute medicine / Chris Roseveare.
    p. ; cm. – (Clinical cases uncovered)
  Includes index.
  ISBN 978-1-4051-6883-0
  1. Critical care medicine.2. Internal medicine.I. Title.II. Series.
  [DNLM:1. Acute Disease–therapy–Case Reports.2. Diagnosis, Differential–Case Reports.3. Emergency Medicine–methods–Case Reports.4. Emergency Treatment–Case Reports.WB 105 R817a 2009]
  RC86.7.R683 2009
  616.02’8–dc22

2008039514

ISBN: 978-1-4051-6883-0

A catalogue record for this book is available from the British Library.

Set in 9/12 pt Minion by SNP Best-set Typesetter Ltd., Hong Kong

Printed & bound in Singapore by Fabulous Printers Pte Ltd

1   2009




Acknowledgements

Many people have assisted in the preparation of this manuscript and I will attempt to aknowledge all of these. Dr Ben Chadwick and Dr Stuart Henderson helped significantly in the writing of the chapters on the shocked and comatose patients; Dr Rebecca Strivens, Dr Nik Wennike, Dr Matt Todd, Dr Steven Hill and Dr Felicity Chastney also made very helpful contributions to the cases of chronic obstructive pulmonary disease, pyrexia, renal failure, seizure and the breathless elderly patient. I am also grateful to my colleagues, Dr Beata Brown, Dr Janet Butler, Dr Arthur Yue, Dr John Paisey, Professor Derek Bell and Dr Anindo Banerjee for reviewing some of the cases and for their helpful comments. I would also like to thank Dr Ivan Brown, Dr Harriet Joy and Dr Lynne Burgess in the radiology department at Southampton, for kindly providing radiographs for use in many of the cases.

Finally, I would like to thank my wife, Nicola, without whose patience and understanding I would not have been able to devote the necessary time to the production of this text.


How to use this book

Clinical Cases Uncovered (CCU) books are carefully designed to help supplement your clinical experience and assist with refreshing your memory when revising. Each book is divided into three sections: Part 1 Basics; Part 2 Cases; and Part 3 Self-assessment.

Part 1 gives you a quick reminder of the basic science, history and examination, and key diagnoses in the area. Part 2 contains many of the clinical presentations you would expect to see on the wards or in exams, with questions and answers leading you through each case. New information, such as test results, is revealed as events unfold and each case concludes with a handy case summary explaining the key points. Part 3 allows you to test your learning with several question styles (MCQs, EMQs and SAQs), each with a strong clinical focus.

Whether reading individually or working as part of a group, we hope you will enjoy using your CCU book. If you have any recommendations on how we could improve the series, please do let us know by contacting us at: medstudentuk@oxon.blackwellpublishing.com.

Disclaimer

CCU patients are designed to reflect real life, with their own reports of symptoms and concerns. Please note that all names used are entirely fictitious and any similarity to patients, alive or dead, is coincidental.
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Preface

One of the attractions of acute medicine is the enormous variety of conditions which may present on the medical ‘take’. The nature with which these conditions can present is equally varied, although a large proportion of patients can be grouped into a much smaller number of common symptom ‘categories’. The curriculum for training in acute medicine (The Physicians of Tomorrow: Curriculum for General Internal Medicine (Acute Medicine). Federation of the Royal College of Physicians, London, 2006.) has identified 20 presenting symptoms which account for a large proportion of all emergency medical admissions (see Table I). Doctors undertaking training in hospital medicine are expected to attain competency in the management of all of these during their training.

The cases which are included in this book have been selected to illustrate the practical challenges which face clinicians involved with the initial management of acute medical patients. Most of the ‘Top 20’ presentations are included, with some minor modifications. Chest pain has been classified as ‘cardiac-type’ or ‘pleuritic’, since these two presentations usually require a different approach. Although patients do not usually use these terms when describing their symptoms, a referring clinician will often have categorised the patient’s pain in this way. ‘Breathlessness’ has been divided to illustrate the differences in the initial management of suspected acute asthma, exacerbation of COPD and undiagnosed breathless elderly patients. Acute confusion presents different diagnostic challenges in an elderly patient compared to a younger patient with alcohol dependency. Abdominal and back pain more commonly present to surgical and orthopaedic teams, and have therefore been omitted to enable inclusion of diabetic ketoacidosis and acute renal failure.

Clearly it is impossible to base a book on symptoms without considerable overlap between the cases. In order to avoid duplication, the reader will find frequent cross-references to different chapters where a condition is described in more detail. Some symptoms will require a broad differential diagnosis, while other conditions may present in a variety of ways. Myocardial infarction, for example, most commonly presents with ‘cardiac-type chest pain’, but may result in pleuritic-type pain, breathlessness, syncope or acute confusion. So-called ‘atypical’ presentations of common conditions are more common in elderly patients, where it is particularly important for the clinician to keep an open mind. Attempts to categorise the patient’s problem immediately on presentation may lead to the correct diagnosis being missed.

Table I ‘Top 20 presentations’ as defined in the Curriculum for General Internal Medicine (Acute Medicine)
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	Abdominal pain



	Acute back pain



	Blackout/collapse



	Breathlessness



	Chest pain



	Confusion, acute



	Cough



	Diarrhoea



	Falls



	Fever



	Fits/seizure



	Haematemesis/melaena



	Headache



	Jaundice



	Limb pain and swelling



	Palpitations



	Poisoning



	Rash



	Vomiting and nausea



	Weakness and paralysis
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This book is designed to provide readers with a ration-ale with which to approach patients presenting on the acute medical take. It is not possible to cover every condition or possible outcome, and this should not be considered a comprehensive reference text. More detailed information about some of the conditions can be found in Acute Medicine, 4th edition by D. Sprigings and J.B.Chambers (Blackwell Publishing, 2008), which can be used as an accompaniment to this text. References to the relevant sections in this book are included at the end of some cases, along with other useful sources of further information.

All of the cases in this book are entirely fictitious, but are based on an amalgamation of real patients presenting with similar symptoms; hopefully this has resulted in realistic scenarios similar to those which readers will face in their clinical practice.

Chris Roseveare
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PART 1: BASICS


Introduction and specialty overview

What is acute medicine?

The term acute medicine has been a relatively recent addition to the UK healthcare vocabulary. In its 2007 document Acute medical care. The right person in the right setting – first time, the Royal College of Physicians defines acute medicine as:


that part of general (internal) medicine concerned with the immediate and early specialist management of adult patients suffering from a wide range of medical conditions who present to, or from within, hospitals requiring urgent or emergency care.



In short, acute medicine comprises the medical ‘take’ and its immediate aftermath.

Acute medicine: a brief history

Traditionally, responsibility for adult patients requiring admission to hospital, and whose care was deemed unlikely to require surgery (‘medical patients’), fell within the remit of the ‘general physician’. The increasing complexity of medicine over the last century led to the development of medical specialties, with specialty training programmes enabling physicians to acquire more detailed knowledge and skills in one area. However, most ‘specialists’ also maintained skills in general medicine (also termed general (internal) medicine, or G(I)M). This ensured that they were able to care for medical patients admitted to hospital as emergencies, or patients whose problem did not fall into a clear specialty category.

During the 1980s and 1990s, a number of challenges threatened to undermine traditional models of hospital care. A progressive increase in the number of medical patients admitted as emergencies was placing considerable pressure on hospital resources. In some cases this led to the cancellation of surgical procedures because of overspill of medical patients into other parts of the hospital; in other cases, patients were forced to spend prolonged periods of time waiting in corridors for a bed to become available. Alongside this pressure was a need to reduce the excessive hours worked by junior hospital doctors. One approach to address these challenges was the development of acute admissions wards (also termed ‘acute assessment wards’, ‘acute medical units’, ‘emergency admissions units’, etc.). This concept enabled the concentration of medical staffing resources in one area of the hospital, thereby reducing the numbers of junior doctors required to manage the emergency service. In addition, processes could be developed within these units to streamline the care of patients admitted as emergencies, preventing unnecessary admissions or reducing their length of stay in hospital.

However, despite the advantages provided by acute admissions wards, challenges persisted. Without clear medical leadership, many admissions units became dysfunctional ‘bottlenecks’ in the hospital. Many physicians were under pressure to provide a greater level of service to their specialty and wished to opt out of on-call and G(I)M. Additionally, much of the care of patients admitted as emergencies continued to be delivered by doctors in training, whereas patients demanded a consultant-led service. The concept of a specialty of acute medicine was first proposed by the Royal Colleges in 1998, since when the expansion of the field has been dramatic. The Royal College of Physicians has recommended that all hospitals should aim to appoint consultants specialising in acute medicine. Many hospitals now employ several specialist acute physicians, and a training curriculum in this field has existed since 2002. Acute medicine is currently the most rapidly expanding hospital specialty in the UK, and this trend is likely to continue over the next decade.

Acute medicine and emergency medicine

The development of the specialty of acute medicine has addressed many of the challenges around delivering care to medical patients admitted as emergencies. However, the interface between this field and the existing specialty of Emergency Medicine (EM) (previously termed Accident and Emergency) remains a subject of considerable debate. Although most of the first consultants in EM were from surgical or orthopaedic backgrounds, many of the patients presenting directly to hospital emergency departments (EDs) have medical problems that require ongoing inpatient care. This is now reflected in the training curriculum for EM, and consultants in EM are now expected to be skilled in the initial management of medical patients. Given the overlap between these two fields, some have challenged whether both specialties can survive as separate entities in the longer term.

However, there remain significant differences between these two specialties (see Table 1). Patients presenting themselves to the ED are entirely ‘unselected’. Emergency medicine consultants therefore have to be able to manage patients presenting to hospital with problems pertaining to any inpatient specialty, including paediatrics, obstetrics, surgery and trauma, as well as medicine. In addition, the main focus of the ED is usually the delivery of immediate care, identifying those patients who can be discharged and, for those requiring admission, ensuring stabilisation prior to referral to the appropriate specialty. By contrast, most of the patients seen by an acute medicine consultant will already have been seen by another clinician (either a GP or EM doctor) and deemed to have a ‘medical’ problem. Acute medicine specialists do not have the range of specialty knowledge of an EM specialist, although the depth of knowledge pertaining to patients with medical problems would normally be greater. Furthermore, acute medicine places more emphasis on continuing care and follow-up for medical patients, particularly those who do not fall into a clear medical specialty category.

Table 1 Differences between acute and emergency medicine



	[image: ]



	Emergency medicine         
	Acute medicine
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	Wide range of specialty skills including medicine, surgery, trauma, paediatrics         
	Medicine specific with greater depth of knowledge in this area



	Patients self-present or brought by ambulance ‘999’         
	Patients usually referred by GPs or emergency medicine clinicians



	Main focus is immediate care and management in first 4 h following presentation to hospital. A longer duration of stay may be feasible in some emergency departments with clinical decision units (CDU)         
	Greater focus on ongoing care and follow-up for medical patients, including ambulatory care
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It is very likely that acute medicine and EM specialists will need to work in close collaboration in the future, to prevent unnecessary duplication of effort. Generic training programmes for acute specialties are already in existence and are likely to expand. The continued rise in the emergency workload will ensure that acute care of patients in hospital remains high on the UK healthcare agenda.

Models of care in acute medicine

Hospitals in the UK vary considerably in their size, structure and catchment population, resulting in a wide variation in the numbers of emergency medical admissions. This in turn will influence the model of acute medical service that is adopted by the hospital (see Table 2). Most larger hospitals will have an admissions ward, and many will have consultants with specific responsibility for this area. There will rarely be sufficient numbers of acute medicine consultants to provide a continuous service 24 hours a day, seven days per week; the service therefore usually relies on specialists with training in G(I)M to participate in an on-call rota. The Royal College of Physicians recommends that all patients are reviewed by a consultant within 24 hours of admission; in most cases this takes place during a ‘post-take ward round’. Depending on the number of admissions this process may occur one or more times each day. In some cases, consultants in acute medicine may adopt a more hands-on approach, providing ongoing review of patients admitted during daytime hours. However, most medical patients admitted as emergencies will usually be ‘clerked’ by a more junior member of the on-call medical team shortly after their arrival in hospital.

Table 2 Models of care in acute medicine
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	Model         
	Comments



	[image: ]



	On-call rota system         
	Traditional model where on-call consultant physician undertakes normal daytime commitments in their specialty followed by a ‘post-take’ ward round on the acute medicine unit at the end of this period



	Physician of the day/week         
	Acute medicine service provided by physicians with other specialty interests, but specialty sessions are cancelled during their on-call day/week to enable provision of a more hands-on service



	Acute medicine consultant         
	Specialist appointed specifically to provide part or all of the on-call service at consultant level. Large numbers are required to provide a comprehensive on-call rota so that a hybrid model with one of the other systems is usually adopted at present pending further expansion of specialist numbers



	[image: ]




The development of skills relating to the initial assessment and management of patients admitted to hospital as medical emergencies is an essential component of training for all junior doctors. Students should take every available opportunity to develop these skills during their clinical years. Some of the essential skills required to work in this field are described in the next section.

Admission avoidance and acute medicine

Patients with medical problems are usually admitted to hospital for one of the following reasons.

• They require treatment which can only be delivered in a hospital environment

• They require investigation to confirm or refute a serious diagnosis that cannot be provided in an outpatient setting

• They are not able to care for themselves in the community because of combinations of medical and social problems

There are many reasons for the increase in hospital admissions in recent years; some of the most common are summarised below.

• Increased medical technology: treatments are now available (and often considered mandatory) for conditions that might previously have been managed in the community (e.g. stroke, myocardial infarction)

• Increased fear of litigation: the need to exclude significant pathology often requires a period of hospital assessment and investigation; conditions such as myocardial ischaemia, subarachnoid haemorrhage and meningitis may first present with relatively minor symptoms prior to life-threatening deterioration

• Increasing age of the population: older patients have greater medical and social needs, which can often not be met in the community

Much of the pressure to develop the specialty of acute medicine has centred around the need to prevent ‘unnecessary’ hospital admissions. Two of the strategies to deliver this are summarised below.

Risk stratification

Clinical features and targeted investigations can be used to produce a score that determines the likelihood of a condition or of an adverse outcome. Evidence-based risk scores for upper gastrointestinal bleeding (Rockall score, see Case 9), myocardial ischaemia (thrombolysis in myocardial infarction [TIMI] score, see Case 1) and pulmonary embolism (Wells score, see Case 2), are some of the best known.

It should be remembered that most scores continue to rely on a degree of subjective judgement, and should not be used in isolation. Senior clinical review is often required to support the use of this approach.

Ambulatory care

The term ambulatory care refers to the management of patients in an outpatient setting whose care would traditionally have required admission to a hospital bed. The service will often require a combination of rapid assessment, targeted investigation and treatment with regular review and follow-up. In many cases the setting for ambulatory care is within or adjacent to the acute medical unit, and specialist acute physicians are often responsible for the development and management of this service.

Examples of ambulatory care services include:

• Outpatient management of suspected and proven deep vein thrombosis, using daily injections of low molecular weight heparins (see Case 22)

• Daily provision of intravenous antibiotics for soft tissue infection (e.g. cellulitis)

• Supported early discharge of patients with chronic obstructive airways disease.

The precise model for such services may vary in different hospitals; however, access to the appropriate space, rapid diagnostic services and senior clinical review are essential components of ambulatory care.

Further reading

Department of Health. Emergency care ten years on: reforming emergency care. Professor Sir George Alberti. National Director of Emergency Access. DH, London, 2007

National Institute for Health and Clinical Excellence. Acutely ill patients in hospital. Recognition of and response to acute illness in adults in hospital. NICE clinical guideline 50. NICE, London, 2007

Royal College of Physicians. The interface between accident and emergency medicine and acute medicine. Report of a working party. RCP, London, 2002

Royal College of Physicians. Acute medicine: making it work for patients. A blueprint for organisation and training. Report of a working party. RCP, London, 2004

Royal College of Physicians. Acute medical care. The right person in the right setting – first time. Report of the Acute Medicine Task Force. RCP, London, 2007


Approach to the patient

Immediate assessment and resuscitation

The initial approach will need to be guided by the clinical needs of the patient. Patients who are admitted following cardiopulmonary arrest should be resuscitated according to the algorithms produced by the Resuscitation Council (see Fig. 1). Fortunately, this represents only a tiny minority of cases. However, the ability to recognise an acutely unwell adult is a vital skill for clinicians working in acute medicine. Many hospitals use an ‘early warning score’ as an aid for the recognition of acute illness and deterioration in a patient’s condition (see Table 3). It should be remembered that these scores are not infallible and should not be used in isolation.

In some cases immediate treatment may be required before a more detailed assessment is possible. Many of the cases described in this book illustrate this, and the precise approach will depend on the clinical scenario. However, for any acutely unwell patient a generic ABCDE approach is the appropriate starting point, as described here.

A Airway

A patent airway is required to deliver oxygen to the lungs. Untreated, this will rapidly lead to cardiopulmonary arrest. Airway obstruction requires immediate treatment; senior or anaesthetic assistance is likely to be required.

Consider the questions below.

Is the airway obstructed?

• Listen (without a stethoscope) to the breath sounds: complete obstruction will result in the absence of breath sounds at the mouth or nose; partial obstruction results in harsh or gurgling inspiratory sounds

• Look at the chest/abdominal wall – complete obstruction may result in paradoxical ‘see-saw’ movements of the chest and abdomen

Why is the airway obstructed?

• There may be fluid (e.g. vomit) or solid matter (e.g. food) in the mouth or upper airway

• The tongue may have slipped posteriorly in cases of reduced conscious level

How can the obstruction be relieved?

• Suction or a ‘finger sweep’ should enable removal of liquid or solid material from the mouth and throat

• Positioning of the patient with a reduced conscious level on their side or in the ‘recovery position’ (unless there is a concern about possible neck injury)

• Use airway adjuncts such as a nasopharyngeal or Guedel airway

• Use endotracheal intubation if these measures fail

B Breathing

Adequate breathing is required to deliver oxygen to the circulation.

Is the patient breathing effectively?

• Look at the patient’s breathing pattern; determine whether they are using accessory muscles of respiration and whether they appear to be struggling with inspiration or expiration

• Measure the respiratory rate: a fast rate (>20 breaths/min) suggests difficulty in maintaining oxygenation; a slow rate (<12 breaths/min) may imply reduced central respiratory drive

• Auscultate the chest: quiet breath sounds often suggest inadequate breathing

• Measure oxygen saturation: either use pulse oximetry or obtain an arterial blood gas; hypoxaemia implies inadequate oxygenation of the blood

[image: ]

Figure 1 Advanced life support algorithm. CPR, cardiopulmonary resuscitation; PEA, pulseless electrical activity; VF, ventricular fibrillation; VT, ventricular tachycardia. Reproduced with permission from the Resucitation Council, UK.

Table 3 Typical early warning score
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Why is the patient’s breathing ineffective?

• Look at the patient: a reduced conscious level may lead to reduced respiratory drive; exhaustion may result in respiratory muscle fatigue

• Auscultate carefully: harsh inspiratory sounds imply large airway narrowing (e.g. tracheitis, epiglottitis, obstructing tumours) whereas musical expiratory sounds suggest small airway narrowing (e.g. asthma, broncho-spasm); coarse bilateral crackles suggest pulmonary oedema or fibrosis whereas focal crackles may imply infection

• Percuss the lung fields: dull percussion may suggest failed lung expansion because of pleural fluid accumulation; hyperresonance may imply deflation of a lung due to pneumothorax

What should be done?

• Deliver oxygen: in most cases where breathing is inadequate a high oxygen concentration should be delivered using a mask with a reservoir and a flow rate of >10 L/min. Patients with chronic obstructive airways disease and chronic hypoxaemia may require a controlled oxygen flow rate (see Case 6)

• Treat the cause, if this can be identified: bronchodilators for asthma (see Case 5), pleural drainage for effusions and pneumothorax or diuretics for pulmonary oedema

• Consider mechanical ventilatory support if oxygenation cannot be improved with the above measures or if inadequate respiratory drive or fatigue is the likely cause

C Circulation

An effective circulation is required to deliver the oxygenated blood to the vital organs. The effectiveness of the circulation will be determined by the cardiac output, the circulating volume of fluid and the capacity of the vascular system.

Is the circulation effective?

• Feel the pulse volume and skin temperature and measure capillary refill time (usually <2 s)

• Assess the pulse rate: a fast or slow pulse rate may be a cause or effect of inadequate circulation. Tachycardia may be the only sign of inadequate circulation in young patients whose compensatory mechanisms are highly effective. As a general rule of thumb a pulse rate greater than the systolic blood pressure reading often implies inadequate circulation

• Measure the blood pressure: generally a blood pressure of >90 systolic is required to perfuse major organs, although absolute figures are often difficult to interpret in isolation; changes in blood pressure measured over a series of readings will give a better indication of their significance

Why is the circulation ineffective?

• Look for ‘obvious’ causes: haemorrhage, fluid loss, cardiac arrest

• Check for cardiac causes: assess the rate and rhythm on a cardiac monitor (see p. 14) and 12-lead ECG and exclude obvious ST elevation myocardial infarction (STEMI) (see Case 1 and pp. 20–23)

• If the patient is cool, pale and sweaty with a weak, thready pulse consider hypovolaemia to be the most likely cause

• If the patient is warm with a large volume pulse and low diastolic pressure consider sepsis (see Case 8)

What should be done?

• Insert one (or preferably two) large bore cannulae

• Consider the likely underlying cause: if hypovolaemia or sepsis is likely, administer a rapid fluid challenge (e.g. 250–500 mL of 0.9% saline over 10–15 min) and assess response

• Attempt to correct cardiac arrhythmias (see Cases 2 & 3)

• Insert a urinary catheter to enable hourly measurement of urine output: this will give a good guide to the effectiveness of the circulation

• Ensure regular repeat measurements of blood pressure and pulse to assess response to treatment

• Obtain senior help and consider the insertion of a central venous cannula to enable the measurement of right atrial pressure: this will help to guide fluid requirements

D Disability

In this context, assessment of ‘disability’ implies the assessment of conscious level.

How can the conscious level be assessed?

• The AVPU score will enable a rapid initial assessment of the patient’s level of alertness: Alert – responds to Voice – responds to Pain (but not voice) – Unresponsive (to pain or voice)

• The Glasgow Coma Scale (GCS, see p. 127) enables a more detailed assessment of conscious level and should be used for any patient who scores ‘V’ or worse on the AVPU score

What is the significance of reduced conscious level in the acute setting?

• Reduced conscious level may result in impairment of the natural protective reflexes for the airway (coughing/choking) and therefore requires medical measures to prevent aspiration of secretions or vomit into the lung. It is generally considered that this is more likely when the GCS is <8

• Reduced conscious level may reduce the effectiveness of breathing

• The cause of the reduced consciousness may be relevant to the underlying process leading to the patient’s admission.

What should be done if the conscious level is reduced?

• If the GCS is <8 or there are other concerns about the airway, obtain immediate senior assistance and consider intubation

• Look for external signs of head injury

• Examine the pupils: bilateral pinpoint pupils suggest opiate drug use; inequality or lack of light response may imply intracranial pathology

• Move the patient into the lateral or recovery position if there is no risk of neck injury

• Measure capillary blood glucose; administer glucose if this is low: NB. If there is a possibility of alcohol abuse or chronic malnutrition administer intravenous vitamin B simultaneously (see Case 16)

E Exposure

This final stage requires a more general assessment of the patient; a full external examination will often be necessary, although this may take place as part of a more structured clinical examination provided the patient’s condition has been stabilised and a working diagnosis has been reached.

History and examination

In the setting of the acute medical ‘take’ the ability to assess patients in a timely fashion is an important skill. As most patients will not require immediate resuscitation, the process of assessment will usually begin with the history. Challenges which face the admitting clinician when trying to obtain a history may include:

• Time pressures: the volume of work may tempt clinicians to cut corners by abbreviating the history

• Frequent interruptions: a succinct history is difficult if your train of thought is constantly interrupted by your pager

• Incomplete information: confused, uncooperative or unconscious patients may not be able to give a complete history; other sources of information may need to be sought

The importance of a clear and accurate history cannot be overstated.

The history represents your best opportunity to discover what is wrong with the patient, and subsequently to determine your treatment plan.

The history of presenting complaint (HPC)

This is the most important aspect of the history for any patient presenting acutely; the importance of this should be reflected in the time spent concentrating on this area. Virtually all of the diagnostic information will be gleaned by concentrating on the patient’s presenting symptoms; if a differential diagnosis is not apparent in the mind of the assessing clinician on completion of this section of the history it is unlikely that the remainder of the history or examination will make it any clearer. It is crucial to know how to approach this area.

1 Preparation. Before approaching the patient, ensure that you have equipped yourself with all the available information.

• Read any accompanying letter from the patient’s general practitioner

• If the patient has been seen already in the accident and emergency department, read the notes made regarding any initial assessment

• If a nurse or therapist has already assessed the patient, read their notes; some acute medical units use a multidisciplinary care record to reduce the need for duplication of notes and improve communication between healthcare professionals

• Look at observation recordings (pulse, blood pressure, etc.)

• For patients arriving at the hospital by ambulance, read the ambulance transfer information: this will give useful information about what happened prior to arrival in hospital

2 Opening lines. Establishing a good rapport with the patient will make an enormous difference to the remainder of your encounter with them. Patients will frequently have told their story to other clinicians before they see you, and may find it irritating to have to repeat this. However, it remains important to hear the symptoms directly from the patient. A useful way around this is to use the following opening line:

‘I am aware that you have probably gone over this several times before, and I have read your GP’s letter, but it is always very helpful to hear it in your own words’. followed by:

‘tell me about the problem which has brought you to hospital today’.

The use of this open question at the outset gives the patient the opportunity to describe the principal symptom, which they believe resulted in their referral to hospital. In some cases this may be very different from that described by the GP; it is important to remember that a GP consultation is generally considerably shorter than a hospital ‘clerking’; if discrepancies are apparent there may be a need to take a step further back and ask the patient to describe specifically the reason they went to see their doctor that day.

3 Onset of symptoms. The nature of the onset of symptoms is frequently helpful in determining their cause.

Sudden onset

• Patients will often use the term ‘sudden’, when describing onset of symptoms, but it is vital to clarify this. Very few conditions are truly of sudden (i.e. ‘explosive’) onset; it is important to establish whether this is what the patient means. The following questions can be helpful.


[image: ] ‘When you say the (e.g. pain) started suddenly, do you mean that it built up quite quickly or was it truly sudden like this?’ (then clap your hands)

[image: ] ‘What were you doing when the (symptom) started?’

[image: ] ‘Was the symptom worst at onset or did it worsen or change with time?’



If any symptom was truly of sudden onset the patient will usually remember precisely what they were doing at the time; if the patient is unsure or vague about this, then it is likely that the symptom built up in a less dramatic fashion. This does not necessarily mean that the problem is any less severe, but it may help to refine your differential diagnosis (see Table 4).

Sometimes a practical issue arises when a patient’s symptoms are present on waking. It may be hard to determine whether the patient was woken by the pain (implying an abrupt onset) or woke with pain (which may have developed more gradually). If the patient awoke unusually early this may suggest the former, but in practice it is wise to assume the worst case scenario and investigate accordingly.

Precipitating and relieving factors

• Identifying what the patient was doing immediately before the onset of the symptoms may provide useful information. If the symptom was brought on by exertion, change of posture, eating, sudden movement or trauma, this may help to define the cause.

Ask specifically ‘What do you think may have caused the (symptom)?’

In some cases asking ‘What made it go away?’ may be as helpful as establishing what brought it on. Relief following rest may reinforce the likelihood of the cause being exertional; specific drug remedies such as an antacid in the case of gastro-oesophageal reflux or glyceryl trinitrate in the case of angina may also help to define a cause.

Table 4 Conditions associated with symptoms of truly ‘sudden’ onset
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	Symptom         
	Causes of sudden onset         
	Comments
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	Cardiac-type chest pain         
	Aortic dissecting aneurysm         
	Often described as ‘tearing’ or ‘ripping’; usually radiates to the back

‘Cardiac’ chest pain from myocardial infarction or angina usually builds over a few minutes




	Pleuritic chest pain         
	Pneumothorax

Nerve entrapment/muscular strain
         
	Pleuritic chest pain caused by pulmonary embolism usually starts more gradually




	Breathlessness         
	Pulmonary embolism

Pneumothorax

Bronchospasm

Airway obstruction

Hyperventilation

Cardiac arrhythmia




	Headache         
	Subarachnoid haemorrhage ‘Thunderclap’ migraine



	Unilateral weakness         
	Stroke         
	Usually worst at onset – symptoms can evolve over a few hours
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Table 5 illustrates how questioning around this area can be helpful in the case of a patient with cardiac-type chest pain.

4 What happened next. There are many routes by which a patient may end up in hospital.

• They may have self-presented to the accident and emergency department or called for the ambulance that brought them

• They may have contacted a GP who arranged for admission

• A concerned relative or friend may have arranged for the ambulance or GP assessment

• They may have telephoned NHS Direct for advice and been advised to attend hospital

Establishing the sequence of events which led to the patient’s arrival in hospital may give useful clues to the cause and severity of the problem.

Consider the two scenarios below.


Scenario 1

A 45-year-old man is awoken by chest pain. He takes an antacid but is still uncomfortable after 30 min. His wife suggests he contact NHS Direct. The telephone operator arranges a blue-light ambulance to bring the patient to hospital. By the time the ambulance arrives the pain has resolved, but the patient reluctantly agrees to being brought to hospital. On arrival in the accident and emergency department he appears well with a normal ECG. Close questioning reveals a long history of similar symptoms that have been investigated in the past and attributed to gastro-oesophageal reflux.




Scenario 2

A 45-year-old man is awoken by chest pain. He asks his wife to call for an ambulance. The pain subsides spontaneously within 30 min and he appears well on arrival in hospital with a normal ECG. He tells you he feels a fraud and asks if he can go home. Subsequent investigation reveals an elevated troponin level and he is diagnosed with a non-ST elevation myocardial infarction.



In both of these cases the patient may have cardiac chest pain; however, the patient’s actions at the time of the symptoms give a clue to the severity of the problem. Both patients may warrant further inpatient investigation, particularly if there are risk factors for ischaemic heart disease (see Case 1). However, the actions of the patient in Scenario 2 should ring loud alarm bells in the mind of the clinician.


Be wary of the patient who insists there is nothing wrong with him or her, despite having previously called an ambulance – a symptom that was severe at the time of onset always requires careful evaluation.



Examining the patient

By the end of the history it should be possible to summarise the key problem areas. Although physical examination of the areas relevant to the presenting complaint should be particularly thorough, most patients will require a comprehensive examination of all systems at the time of their initial presentation.

Table 5 Precipitating and relieving factors and likely causes of cardiac-type chest pain
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	Precipitating/exacerbating factor         
	Relieving factor         
	Likely cause
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	Exertion such as walking         
	Rest/GTN spray         
	Ischaemic heart disease



	Lying flat or leaning forward         
	Sitting upright         
	Pericarditis/gastro-oesophageal reflux



	Sudden movement/rotation of upper thorax         
	Sitting still, simple analgesia         
	Musculoskeletal (e.g. referred from thoracic spine, intercostal muscle strain, etc.)



	Eating/drinking         
	Antacid         
	Gastro-oesophageal reflux



	Chest wall trauma (e.g. car accident while wearing seatbelt)/local pressure over chest wall         
	Rest, simple analgesia         
	Chest wall bruising
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Before conducting any examination always consider the following.

• Always remember to ask the patient’s permission prior to examination and to take a chaperone wherever possible (particularly when conducting intimate examination in members of the opposite sex)

• The presence of a family member may be helpful in some cases, but you must confirm that the patient is happy for them to remain present during the examination

• Explain clearly what you are going to do, and confirm that an area of the body is not painful or tender before palpation or percussion

• Disinfect your hands (and stethoscope) before and after examining any patient

• Watches and jewellery should be removed from your wrists, sleeves rolled up, and neck ties firmly secured or removed

Unexpected findings should be documented, allowing careful consideration of their relevance to the presenting complaint, or the need for future investigation if incidental. It should also be remembered that normal physical examination does not preclude serious pathology.

A summary of the procedure for patient examination is given in the objective structured clinical examination (OSCE) checklist below.

Objective structured clinical examination (OSCE) checklist

1 General inspection

• Always take a few minutes to step back and take in as much information as possible about the patient and their surroundings

• Establish whether the patient appears comfortable or distressed

• Establish whether the patient appears pale, flushed, cyanotic, jaundiced, etc.

• Look for clues to the nature of the patient’s illness (e.g. inhalers/glyceryl trinitrate (GTN) spray on the bedside table, sputum pot, temperature chart, etc.)

2 The hands

• Feel the temperature

• Examine finger nails for ‘clubbing’ (see Plate 1), splinter haemorrhages, etc.

• Inspect the palmar surfaces for evidence of erythema (chronic liver disease) or pallor (anaemia)

• Feel the pulse: rate, rhythm and character

3 The neck/face

• Examine the jugular venous pulsations in the neck

• Check the colour of the conjunctival membranes (pale in anaemia)

• Check sclera for evidence of jaundice

• Examine the buccal mucosa and inside the lower lip for evidence of central cyanosis

4 The precordium

• Feel for parasternal heaves and for the apex beat

• Listen carefully to the heart sounds over the apex (mitral area), left lower sternal edge (tricuspid area) and left and right upper sternal edge (pulmonary and aortic areas)

• Any murmur should be characterised as systolic or diastolic, preferably with some indication about the likely valvular lesion (site, radiation and quality, e.g. pansystolic or ejection systolic)

• Establish whether a murmur is louder during inspiration (probably a right-sided valvular lesion, e.g. tricuspid/pulmonary valves) or expiration (mitral or aortic valve lesions)

5 The chest

• Percuss anteriorly and posteriorly over the chest wall, checking for areas of dullness

• Auscultate both anteriorly and posteriorly, asking the patient to breathe slowly through their mouth

• If crackles are heard, ask the patient to cough and then re-auscultate to see whether the crackles are reduced (when caused by secretions within the airways) or unchanged (suggestive of interstitial fibrosis, consolidation or pulmonary oedema)

6 The abdomen

• Inspect for scars and obvious abnormalities

• Check that the patient has no areas of tenderness (if so approach these with caution, asking the patient to tell you if you inflict significant discomfort)

• Palpate gently over all quadrants of the abdomen, then more deeply to feel for masses

• Next palpate specifically for the liver, pressing initially in the right lower quadrant and asking the patient to breathe in, while slowly moving the hand towards the chest

• The spleen is palpated similarly, moving the hand from the right lower quadrant to the left upper quadrant as the patient breathes

• Enlargements of kidneys may be apparent by pressing deeply in the flanks with one hand while using the other hand to press from behind (balloting the kidney)

• Percuss in the flanks for evidence of dullness: if present, rotate the patient away from you to see if it ‘shifts’ (ascites)

• External genitalia should normally be inspected

• Rectal examination should be considered for most patients, although this is not always indicated

7 Neurological system

• Check tone, power, coordination and all reflexes

• Check sensation in each dermatomal area (usually light touch only, unless symptoms suggest a problem that may need to be assessed in more detail)

• Examine cranial nerves (including papillary responses)

• Examine fundi using ophthalmoscope

8 Legs, feet and locomotor system

• Ensure that the patient’s legs have been uncovered and inspected for evidence of erythema, warmth, tenderness and swelling

• Check for asymmetry (measure calf circumference if any doubt)

• Check for ulcers or pressure sores

• Check for peripheral oedema around ankles and sacral area

• Check peripheral pulses (dorsalis pedis and posterior tibial – if not palpable always feel for popliteal and femoral pulses)

• Carefully inspect any joints which the patient has described as painful, or which appear swollen or de-formed: look, feel and move, taking care not to cause pain if the joint is inflamed or appears abnormal

9 Remember urinalysis

• Bedside analysis of urine should be considered part of any clinical examination

Blood tests: which, when and why?

It is likely that most patients admitted to hospital will need some form of venous blood testing. Increasingly, the pressure to accelerate decision making in the Emergency Department has led to the development of ‘protocol-driven’ blood sampling. In such cases, selection of investigations is determined by the presenting symp-tom, often before detailed clinical assessment has been undertaken.

There is no doubt that this approach is helpful in some cases, speeding up discharge for patients with minor illness, or enabling more rapid intervention. It is also helpful to take blood at the time of venous cannulation, to save the patient undergoing additional venipuncture. However, there may also be drawbacks.

• In some cases unnecessary investigation may prove costly

• Patients may require additional venous sampling after more detailed clinical assessment

• Abnormal test results may cloud the clinician’s judgement or lead to inappropriate investigation (see Box 1)

Wherever possible the following approach to investigation should be adopted.

• Start with the history and examination

• Formulate a differential diagnosis

• Select investigations that enable confirmation/elimination of these

In addition, it is important to consider the following.

• Has the test been undertaken recently, and if so is it likely to have changed?


[image: ] most hospitals now have computerised laboratory services enabling the results of recent tests to be accessed rapidly

[image: ] tests such as lipids, thyroid function and autoimmune or tumour markers are relatively expensive and will usually not have changed unless specific therapy has been instituted



• Should the test be delayed to enable appropriate interpretation?


[image: ] cardiac troponin continues to rise for 10–12 h after an ischaemic event; if measured too early a repeat test may be required

[image: ] the paracetamol level should be delayed for 4 h following overdose to enable accurate interpretation

[image: ] overnight sampling may not always be required: the costs associated with out-of-hours testing are often significant; if the result will not affect the patient’s immediate management it may be appropriate to delay the test until the following morning



• Will the results of the test influence the patient’s treatment?


[image: ] if a decision has already been taken not to treat a patient who is terminally ill, blood testing is probably unnecessary

[image: ] if a diagnosis has already been confirmed, e.g. pulmonary embolism confirmed by computed tomography pulmonary angiogram (CTPA); there is usually no need to undertake a second diagnostic test (e.g. D-dimer)




Box 1 Abnormal troponin: a cautionary tale

A 30-year-old woman who worked in the hospital mentioned to one of the junior doctors working with her that she had been experiencing chest pains intermittently during the past few weeks. These were not severe and had not required any alteration in her busy lifestyle. The junior doctor completed a blood form for some investigations, including troponin I, and suggested that she attend the pathology laboratory for these to be taken.

Two hours later the junior doctor was paged by a concerned laboratory technician to inform him that the troponin level was markedly elevated at 11.9 ng/mL (normal range <0.15; a level >1.5 is usually considered diagnostic of myocardial infarction). The staff member was found and admitted to the coronary care unit, where a more detailed history was obtained. She reiterated that the pain was mild and usually occurred after eating; it was not in any way related to exertion and there were no risk factors for coronary artery disease. Her ECG was entirely normal. Considering a laboratory error to be likely the cardiology senior house officer repeated the sample, which again was markedly elevated (12.2 ng/mL). Two further samples produced similar results.

She was reviewed by a consultant cardiologist and underwent a series of further investigations including echocardiography, coronary angiography, cardiac MRI scan and myocardial biopsy, all of which were entirely normal. She was discharged from hospital after 1 week on a combination of aspirin, clopidogrel, bisoprolol, ramipril and simvastatin, in line with the normal protocol following suspected myocardial infarction.

Two weeks later the patient was readmitted to hospital after an upper gastrointestinal bleed relating to the aspirin and clopidogrel. The repeat troponin was again noted to be markedly raised (12.4 ng/mL), although she had not experienced any chest pain since discharge. The laboratory was contacted and asked to re-examine this sample. The clinical biochemist noted that she had a monoclonal antibody in her blood that may have cross-reacted with the system used for the troponin assay. The antibody was filtered out of her blood and the troponin assay was repeated, using the same sample, and produced a value of <0.15 ng/mL. All her medication was stopped and she has remained well ever since.



Before taking any blood sample ask yourself the following questions.

• What will I do if the test is abnormal?

• What will I do if the test is normal?

If the answer is the same for both questions, reconsider whether the test is necessary.

Interpreting the results of blood tests

When interpreting the results of blood tests it is important to remember the following.

• No normal blood test will ever completely exclude any condition (i.e. no test is 100% sensitive)

• No abnormal blood test is ever completely diagnostic of one condition (i.e. no test is 100% specific)

Knowledge of the sensitivity and specificity of certain tests will help the clinician to determine the likelihood of a particular condition. However, a blood test result should always be interpreted in the context of the clinical presentation. If the result appears to contradict a strong clinical suspicion, you should always consider whether further investigation is required (see Box 1).

‘Near patient’ testing

Many acute units have access to equipment that enables rapid analysis of blood samples without the need for specimens to be sent to the laboratory (see Fig. 2). Provided these analysers are appropriately quality controlled and appropriately used, the results are usually as accurate as those provided by the laboratory.

Common tests available using ‘near patient’ analysers include:

• Arterial blood gases (see p. 24)

• Sodium, potassium, calcium, glucose

• Lactate

• Troponin (and other cardiac enzymes)

• D-dimer

Costs associated with maintenance, quality control and reagents used mean that use of these systems is often more expensive than the equivalent laboratory service; in addition there is a danger that the ease of access increases the number of unnecessary investigations undertaken. However, provided they are used in accordance with a clear departmental policy the costs are usually offset by the benefits in relation to speed of diagnosis, treatment and discharge.

An acute physician’s guide to the ECG

Interpretation of the ECG is one of the key skills required of a clinician working in acute medicine. There are many causes of an abnormal ECG and the many abnormalities that can be identified can help in establishing a diagnosis. Some of these are covered in the relevant cases and there are numerous textbooks on this subject. The intention here is to concentrate on two key areas of relevance to the acute physician.

These can be summarised in the form of two questions.

• Is there an abnormality of rate or rhythm?

• Is there evidence of myocardial ischaemia or infarction?

[image: ]

Figure 2 Components of the ECG.

[image: ]

Figure 3 Standard 12-lead ECG. The date and time should appear at the top of the sheet. The patient’s name would normally also appear here, along with information about the patient’s condition at the time of the recording (in pain, breathless, etc.). The recording rate is indicated at the foot of the page (in this Case 25 mm, the usual default setting). The voltage settings are also usually standardised at 10 mm/mv. The ‘rhythm strip’ (Rh) at the bottom of the recording can be used to calculate the heart rate: in this case there are almost exactly four big squares between the QRS complexes, giving a rate of 75 beats/min (300/4). There are P-waves before each QRS complex indicating sinus rhythm. This ECG is otherwise normal.

A brief revision of the key components of the ECG is shown in Fig. 2.

First steps

• Take a deep breath – and don’t panic!

• Confirm that the name on the ECG relates to the patient being assessed

• Take note of the date and time that the ECG was taken

• Confirm the ‘print rate’ of the ECG (usually 25 mm/second) – see Fig. 3

• Note any comments written on the ECG, e.g. ‘complaining of chest pain’, ‘short of breath’, ‘after treatment’, etc.

Is there an abnormality of rate or rhythm?

Information about heart rate and rhythm can be obtained from a number of sources.

• A 12-lead ECG (usually includes a ‘rhythm strip’ at the bottom of the page)

• A single lead ‘rhythm strip’ printout

• By observing a cardiac monitor connected to the patient

• By palpating the patient’s pulse

• By auscultating the heart or palpating the apex beat

Although this section deals predominantly with the interpretation of the ECG in isolation, it should never be forgotten that findings should always be confirmed by clinical assessment.

What is the heart rate?

The ECG paper comprises squares of 1 mm diameter (‘small squares’) and 5 mm diameter (‘big squares’).

Assuming a print rate of 25 mm/s (five big squares per second), each small square represents 0.04 s, whereas a big square represents 0.2 s.

In order to calculate the heart rate where the rhythm is regular:

• Count how many ‘big squares’ there are between the top of two R-waves

• Divide this figure into 300 to give you the heart rate in beats per minute

See Fig. 3.

The heart rate calculation can be more difficult when the rhythm is irregular. In this case:

• Count out 30 big squares (equivalent to 6 s of ECG time)

• Count the number of R-waves within this period

• Multiply by 10 to give the rate per minute

See Fig. 4.

[image: ]

Figure 4 An ECG showing an irregular tachycardia, recorded at 25 mm/second. By counting up 30 big squares (6 s) and then counting the number of QRS complexes in this time period, the heart rate can be calculated: in this case the rate is 190 beats/min. There are no discernible P-waves and the QRS complexes are all of similar morphology, with an irregularly irregular rhythm. These features indicate that the rhythm is fast atrial fibrillation.

Is the rhythm regular or irregular?

Identifying whether the rhythm is regular or irregular will help to identify the cause of any rhythm disturbance.

• In some cases it may be clear that the rhythm is irregular simply from brief inspection of the ECG

• If the rate is very fast or slow this may be more difficult

• If in doubt: map it out:


[image: ] lay a piece of paper alongside the ‘rhythm strip’ at the bottom of the ECG

[image: ] make a mark on this next to four consecutive R-waves

[image: ] move the paper along and see if the marks still correspond to the next four R-waves: if not the rhythm is irregular



Irregular tachycardia

If the rhythm is fast and irregular it is likely that the rhythm represents one of the two following abnormalities.

• Fast atrial fibrillation

• Multiple ectopic beats

Table 6 shows how these may be distinguished.

Table 6 Distinguishing between fast atrial fibrillation and multiple ectopic beats
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	Atrial fibrillation (Fig. 4)         
	Multiple ectopic beats (Fig. 5)
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	All complexes appear similar         
	Some complexes appear bizarre/broad/larger than others



	No P-waves (irregular baseline)         
	P-waves before some QRS complexes



	Rhythm completely ‘random’ – irregularly irregular         
	Some areas of regularity with ‘ectopic’ beats occurring within this pattern
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Figure 5 A 12-lead ECG showing multiple ventricular ectopic beats. There is an underlying regular rhythm produced by the narrow complex beats. The irregularity results from ventricular ectopics, which appear broad and very different in configuration. These ectopics also differ from each other, indicating that they arise from different foci within the ventricular wall.

Regular tachycardia

If the rhythm is fast and regular there are four common causes.

• Sinus tachycardia

• Atrial flutter with 2 : 1 block (see Box 2)

• Supraventricular tachycardia

• Ventricular tachycardia

When distinguishing these abnormalities (see Table 7), consider the following questions.

• Are there clearly defined P-waves before each QRS complex?

Probably sinus tachycardia (see Fig. 8)

• Is the heart rate at (or very close to) 150 beats/min? Probably atrial flutter with 2 : 1 atrioventricular block

• Are the QRS complexes ‘narrow’ (<0.12 s or 3 mm) and very rapid, with no discernible P-waves?

Probably supraventricular tachycardia (see Fig. 9)

• Are the QRS complexes ‘broad’ (>0.12 s or 3 mm)? – Fig. 10


Either ventricular tachycardia or supraventricular tachycardia with associated bundle branch block (BBB) (see Case 4)




Box 2 Atrial flutter

This is a common tachyarrhythmia in which the normal coordinated atrial activity is lost and replaced by rapid depolarisation at a rate of 300 beats/min. In most cases the atrioventricular (AV) node prevents transmission of some of these into the ventricle. The ventricular rate is therefore determined by the degree of ‘block’ at the AV node.


	If alternate beats are conducted the rate is 150 beats/min (2 : 1 block) – the most common scenario.


	If every third beat is conducted the rate is 100 beats/min (3 : 1 block), and so on.




In some cases the block may be variable (2 : 1 in some areas, 3 or 4 : 1 in others), resulting in an irregular rhythm.

When the degree of block is 3 or 4 : 1, the flutter waves (F-waves) are usually visible between the QRS complexes with a jagged saw-tooth appearance, one occurring in each big square (300 beats/min) (Fig. 6).

Atrial flutter with 2 : 1 block is often more difficult to distinguish from other tachyarrhythmias as the F-waves are often hidden within the QRS complex and T-wave (see Fig. 7). Where doubt exists, use of an AV nodal blocking agent such as adenosine can reveal the F-waves by increasing the degree of block (temporarily changing the rhythm from 2 : 1 to 4 or 5 : 1 block) (see p. 59).



Table 7 Key features of different rhythm abnormalities in regular tachycardia

[image: ]
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Figure 6 Atrial flutter with 3 : 1 block. The flutter waves are clearly visible between the QRS complexes with a ventricular rate of 100 beats/min.

[image: ]

Figure 7 Atrial flutter with 2 : 1 block. Flutter waves are not clearly visible in any of the leads, but the rate is 150 beats/min. At the end of the tracing the level of ‘block’ increases to 3 : 1 (arrow), revealing the flutter waves (seen in leads V4–V6).
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Figure 8 Sinus tachycardia. There are P-waves before each QRS complex and the rate is 120 beats/min.

[image: ]

Figure 9 Supraventricular tachycardia. The complexes are narrow, and at a regular rate of around 180 beats/min with no P-waves visible.

[image: ]

Figure 10 Rhythm strip showing broad complex tachycardia at a rate of 120 beats/min.

Bradycardias

There are two common causes of bradycardia.

• Sinus bradycardia

• Heart block (usually second or third degree – see Table 8)

Ask the following questions.

• Are there P-waves before every QRS complex?

Sinus bradycardia

• Is the PR interval >5 mm (0.2 s) but constant?

First-degree heart block

• Are there some P-waves not followed by QRS complexes?


Second-degree heart block – if progressive lengthening of PR interval this is Mobitz type 1 (Fig. 11); otherwise it is Mobitz type 2 (Fig. 12).



• Is there complete dissociation between P-waves and QRS complexes?

Third-degree (complete) heart block

Evidence of myocardial ischaemia or infarction

Although interpretation of the rate and rhythm can be made from a single ECG lead or inspection of the patient’s heart monitor, information about the myocardium can only be accurately interpreted by looking at the 12-lead ECG as a whole.

Table 8 Some of the key features of rhythm disturbances in bradycardia
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	Rhythm         
	Key features
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	Sinus bradycardia         
	P-wave before each QRS complex

Heart rate <60 beats/min




	First-degree heart block
         
	P-wave before each QRS complex

PR interval >0.2 s (5 mm)




	Second-degree heart block         
	Not all P-waves followed by QRS complex

Mobitz type 1: progressive lengthening of PR interval over 2 or 3 beats followed by P-wave without subsequent QRS complex (Fig. 11)

Mobitz type 2: all other cases of second-degree heart block (Fig. 12)




	Third-degree heart block         
	Complete dissociation of P-waves and QRS complexes (Fig. 13)

Ventricular beats are produced because of an ‘escape’ rhythm, arising either in the AV node (‘nodal escape’) or in the ventricular wall (‘ventricular escape’)
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Figure 11 Mobitz type 1 second-degree heart block. The P–R interval is progressively lengthening; after 3 or 4 beats there is a P-waves (arrow) without a QRS complex, after which the P–R interval reverts to normal and the cycle repeats.

[image: ]

Figure 12 Mobitz type 2 second-degree heart block. In this example, alternate P-waves are followed by QRS complexes.

[image: ]

Figure 13 Complete heart block. The P-waves are completely dissociated from the QRS complexes.

To understand which area of the heart is affected by a particular abnormality it is necessary to consider the ECG leads in groups. Each group of leads gives information about a different region of heart muscle, as shown in Fig. 14.

The major regions can be summarised as follows.

• Inferior myocardium: leads II, III, AVF

• Anterior myocardium: leads V2–V4

• Lateral myocardium: leads V5, V6, I, II and AVL

Leads AVR and V1 offer some information about the right side of the heart, but rarely add to the diagnostic use of the ECG in the context of suspected myocardial ischaemia.

Sometimes more than one area can be affected simultaneously (inferolateral or anterolateral)


[image: ]

Figure 14 Diagramatic representation of the heart, showing regions represented by the limb leads.

Acute myocardial ischaemia/infarction

Evidence of acute myocardial ischaemia/infarction is usually identified by looking at the following areas (see Fig. 2).

• The ST segment

• The T-wave

ST segment abnormalities

ST segment abnormalities are usually considered significant if they affect two or more leads in one ECG ‘region’.

ST segment abnormality takes two forms.

• ST elevation: the key feature of STEMI – see Fig. 15

• ST segment depression: often indicative of myocardial ischaemia or non-ST elevation myocardial infarction (NSTEMI) – see Fig. 16
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Figure 15 A 12-lead ECG showing ST segment elevation in leads V2–V6, I and AVL, indicating anterolateral ST elevation myocardial infarction.
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Figure 16 A 12-lead ECG showing sinus tachycardia and slight ST depression in leads V4 and V5 with T-wave inversion in leads I, AVL, V5 and V6. This suggests lateral ischaemia.

T-wave abnormalities

The T-wave usually adopts one of three shapes.

• Upward deflection

• Flattened

• Inverted

It can be normal for the T-waves to be inverted in leads AVR and V1 (see Fig. 3) and as an isolated finding in lead III (see Fig. 4).

Inverted or flattened T-waves in other leads may be indicative of myocardial ischaemia (see Fig. 16), NSTEMI or evolving STEMI.

Sometimes T-waves may adopt a ‘biphasic’ appearance – half up and half down; this may be a result of ‘evolving’ myocardial ischaemia. Serial ECGs are often required to clarify this.

Previous myocardial infarction

It is sometimes useful to establish evidence of a previous myocardial infarction. Full-thickness damage to the myocardium may leave ECG evidence in the form of:

• Q-waves:


[image: ] a Q-wave is defined as a downward deflection before any upward deflection of the QRS complex

[image: ] to be considered significant a Q-wave should be at least 2 mm deep or 25% of the height of the subsequent R-wave



• Small R-waves:


[image: ] particularly significant in the anterior leads

[image: ] R-waves should progressively enlarge from V2 to V6

[image: ] Lack of ‘R-wave progression’ may indicate previous anterior infarction (see Fig. 17).



Bundle branch blocks

The left and right bundles of His carry the electrical wave of depolarisation through the interventricular septum after its passage through the atrioventricular node. Abnormalities of conduction through these bundles may result in ECG changes, characterised as left or right bundle branch blocks (LBBB and RBBB). Recognition of these abnormalities is important for a number of reasons.

• Bundle branch blocks (particularly LBBB) may be the presenting ECG abnormality of a myocardial infarction. When this occurs it is associated with a high mortality rate

• The presence of LBBB may make interpretation of ST segment and T-wave abnormalities extremely difficult. LBBB in the context of symptoms suggestive of myocardial infarction should be treated in the same way as STEMI (see Case 1)

• Although RBBB may be a normal variant, LBBB almost always implies underlying heart disease.


[image: ]

Figure 17 A 12-lead ECG showing a Q-wave in lead V2 with small R-waves in leads V2–V6 with minimal R-wave progression. This patient had experienced a previous anterolateral myocardial infarction but was asymptomatic at the time of this ECG.

ECG abnormalities in bundle branch blocks

Bundle branch block results in two abnormalities.

• Widening of the QRS complex because of slowed conduction through the abnormal bundle, which delays depolarisation of the ventricle

• Abnormal ‘notched’ QRS complex

The pattern of the notched QRS in different leads will usually give a clue to the nature of the block. When considering this pattern, imagine that you are facing the patient – the right-sided ECG leads (AVR, III, V1) will be on your left, whereas the left-sided ECG leads (I, II, V5, V6) will be on your right.


[image: ]

Figure 18 Assessment of suspected bundle branch block (BBB).


[image: ]

Figure 19 Left bundle branch block. Note the broad QRS complexes and W-shaped configuration in lead III, although this is less noticeable in leads V1 and AVR. The M configuration is seen in leads I, AVL, V5 and V6.

Left bundle branch block (see Figs 18 and 19)

The ‘notch’ in the right-sided leads will often resemble a ‘W’.

The ‘notch’ in the left-sided leads will often resemble an ‘M’.

As an aide-memoire remember the name ‘WiLLiaM’.

• With the patient facing you, the ‘W’ is on their right

• The ‘M’ is on their left

• The ‘LL’ in the middle of the word defines the BBB as ‘left’

Right bundle branch block (see Figs 18 and 20)

The ‘notch’ in the right-sided leads will often resemble an ‘M’.

The ‘notch’ in the left-sided leads will often resemble a ‘W’.

This time remember the word ‘MaRRoW’.

• The ‘M’ is on the patient’s right

• The ‘W’ is on the patient’s left

• The ‘RR’ in the middle defines the BBB as ‘right’

This section on ECG interpretation has been deliberately simplified and should not be considered as a comprehensive summary. However, it is intended to highlight some of the most significant practical challenges that will be encountered on the acute medical unit. Other aspects of ECG interpretation cannot be ignored in medical school exams or OSCE stations and students are advised to seek out one of the more comprehensive textbooks on this subject to gain a more detailed insight into ECG interpretation in other settings.

[image: ]

Figure 20 Right bundle branch block. The M-shaped QRS complexes are clearly evident in the right-sided leads (particularly V1 and V2). The W configuration is less obvious and can only be seen in leads I and AVL. This ECG also shows prolongation of the PR interval (first-degree heart block). More advanced readers may also note the left axis deviation. The combination of left axis deviation with first-degree heart block and right bundle branch block is termed trifascicular block.


[image: ]

Figure 21 Arterial blood gas analyser in use on an acute medical unit.

Arterial blood gas interpretation on the acute medical unit

Most acute medical units have access to an arterial blood gas analyser (see Fig. 21), which can be invaluable in providing rapid diagnostic information for patients admitted as emergencies. Junior doctors will usually be trained to operate the machine, which gives a result within approximately 2 min. Interpretation of the result is an essential skill for any junior doctor working in this environment.

What information does an arterial blood gas provide?

The information provided by an arterial sample can be summarised as follows.

• Information about the patient’s respiratory status

• Information about the patient’s acid–base and metabolic status

In addition many analysers will provide other information, including:

• Electrolyte, calcium and glucose level

• Serum lactate

• Haemoglobin

It should be remembered that proper interpretation of an arterial blood gas result always requires:

• Information about the inspired oxygen concentration (FiO2)

• Clinical information about the patient’s condition

If presented with an arterial blood gas sample in an OSCE examination or on a ward round, a student should always ask for this additional information before attempting interpretation.

Information about the patient’s respiratory status

This will be obtained by looking at the following.

The pO2 level (normal range 12–16 kPa)

• Low pO2 is termed hypoxia (or hypoxaemia) and implies either inadequate gas exchange at the alveolar level or inadequate ventilation

Low pO2 sometimes reflects inadvertent venous, rather than arterial, blood sampling; if the result is lower than anticipated from the clinical scenario, look at the oxygen saturation level: if the value on the blood sample is significantly lower than that obtained by pulse oximetry it is likely that the sample was venous and should be repeated

• Raised pO2 usually implies that the patient is breathing oxygen via a mask

The pCO2 level (normal range 4.7–6.3 kPa)

• Low pCO2 (hypocapnia) implies that the patient is hyperventilating – i.e. they are ‘blowing off’ more CO2 than normal due to a high respiratory rate (see ‘respiratory alkalosis’, below)

• Raised pCO2 (hypercapnia) implies that the patient is either hypoventilating, because of impaired respiratory drive, or inadequately ventilating their alveoli (see ‘respiratory acidosis’, below)

Information about the patient’s acid–base and metabolic status

This will be obtained by looking at:

• The pH (normal range 7.35–7.45):


[image: ] low pH is termed acidaemia

[image: ] raised pH is termed alkalaemia



• The base excess (normal range −2 to +2) and standard bicarbonate (normal range 22–24):


[image: ] low (i.e. negative) base excess, and low standard bicarbonate indicates a metabolic acidosis

[image: ] high (i.e. positive) base excess and high bicarbonate indicates a metabolic alkalosis



• The pCO2 (again):

[image: ] low pCO2 indicates a respiratory alkalosis

[image: ] high pCO2 indicates a respiratory acidosis

The body will always attempt to correct an acid–base disturbance in order to restore the pH to normal.

• In a primary metabolic acidosis the patient’s res-piratory rate will usually increase resulting in a fall in the pCO2 and consequent compensatory respiratory alkalosis

• In a primary metabolic alkalosis the patient’s respiratory rate will fall resulting in compensatory respiratory acidosis

• In a primary respiratory acidosis the patient will retain bicarbonate resulting in compensatory metabolic acidosis

• In a primary respiratory alkalosis the patient will lose bicarbonate resulting in compensatory metabolic alkalosis

It should be noted that although respiratory compensation for a metabolic acidosis/alkalosis usually occurs very rapidly (often within minutes), metabolic compensation is much slower (24–48 h). This may give a clue to the acuity of the acid–base disturbance – i.e. if metabolic compensation has already occurred the problem is likely to have been ongoing for >24 h.

What is the ‘dominant’ metabolic disturbance?

As indicated above it is common to find a combination of acidosis and alkalosis on the same sample because of respiratory or metabolic compensation. In this situation, it is important to try to establish the dominant or primary metabolic disturbance.

It should be remembered that the body will not usually overcompensate for an acidosis or alkalosis; in other words:

• If the pH is high, the dominant disturbance is likely to be the alkalosis

• If the pH is low, the dominant disturbance is likely to be the acidosis

If the pH is normal (i.e. full compensation), the dominant disturbance may be more difficult to establish; in this situation, the clinical information will usually be invaluable (see the examples below).


Example 1

A 25-year-old female is brought into hospital drowsy and dehydrated. She is noted to be breathing rapidly.

Her arterial blood gas sample (while breathing room air) is as follows:

pH 7.19

pCO2 2.1

pO2 15.9

base excess –16

standard bicarbonate 12

oxygen saturation 99%

She has a high normal pO2 with a low pCO2 (respiratory alkalosis), negative base excess and low bicarbonate (metabolic acidosis). Given that the pH is low it is likely that the metabolic acidosis is the dominant abnormality, with compensatory respiratory alkalosis attempting to correct the pH.

Further investigation revealed raised blood glucose and ketonuria indicative of diabetic ketoacidosis (see Case 18).




Example 2

A 75-year-old man is brought into accident and emergency by ambulance. He has a history of chronic obstructive pulmonary disease and has been more breathless today.

He was markedly hypoxic on arrival of the ambulance crew and was given high-flow oxygen during his transit to hospital. On arrival he appears drowsy, with laboured breathing. His arterial blood gases while breathing 40% oxygen are as follows:

pH 7.22

pCO2 10.9

pO2 10.4

base excess +7

standard bicarbonate 33

oxygen saturation 96%

He is slightly hypoxic with a raised PCO2 (respiratory acidosis) and raised base excess/bicarbonate (metabolic alkalosis). His pH is low, which implies that the acidosis is the dominant lesion; given that the bicarbonate level is raised it is likely that there is an element of chronic compensated acidosis, which predates the recent deterioration, given that metabolic compensation takes 24–48 h to take effect. However, the low pH implies an acute uncompensated element, which may have coincided with the onset of drowsiness.

The patient was deemed to have CO2 narcosis caused by uncontrolled oxygen delivery (see Case 6). The oxygen flow rate was reduced to 28% and the patient was treated with biphasic positive airway pressure (BiPAP), which resulted in improvement of his conscious level.




Example 3

Blood gases for the above patient were repeated after 1 h of BiPAP with the patient breathing 28% oxygen and revealed the following:

pH 7.31

pCO2 7.2

pO2 8.5

base excess +7

standard bicarbonate 31

saturation 93%

His pO2 has fallen and his pCO2 remains high. However, the pCO2 has fallen compared with the previous result and the pH has nearly normalised as a result of more effective alveolar ventilation. The base excess and bicarbonate are largely unchanged. The features indicate compensated respiratory acidosis, and may be close to his normal metabolic status.



Arterial blood gas interpretation in practice

The following checklist should aid blood gas interpretation in the clinical setting or OSCE station.

1 Check the FiO2 and ask for clinical information (if not provided).

2 Look at the pO2: if this is low, is the CO2 raised (Type II respiratory failure) or low (Type I respiratory failure)?

3 Look at the pH: is the patient acidaemic or alkalaemic?

4 If the pH is low, is there evidence of respiratory acidosis (high pCO2) or metabolic acidosis (low bicarbonate or negative base excess)? Is there evidence of ‘partial compensation’ – respiratory acidosis plus high bicarbonate or metabolic acidosis plus low pCO2?

5 If the pH is high, is there evidence of respiratory alkalosis (low pCO2) or metabolic alkalosis (high bicarbonate or positive base excess)? Is there evidence of ‘partial compensation’ – respiratory alkalosis plus low bicarbonate or metabolic alkalosis plus raised pCO2?

6 If the pH is normal, is there evidence of respiratory or metabolic compensation (low pCO2 with low bicarbonate/base excess or high pCO2 with raised bicarbonate/base excess)? If so consider the history to determine the ‘dominant’ disturbance.

7 Look at the haemoglobin, sodium, potassium, glucose and lactate (if provided).

Further reading

Cooper N, Forrest K, Cramp, P. Essential guide to generic skills. Blackwell Publishing, Oxford, 2006

Cooper N, Forrest K, Cramp, P. Essential guide to acute care, 2nd edition. Blackwell Publishing, Oxford, 2006

Resuscitation Guidelines. Resuscitation Council UK, London, 2005 (http://www.resus.org.uk)

Singer M, Webb AR. Oxford handbook of critical care, 2nd edition. Oxford University Press, Oxford, 2005

Sprigings D, Chambers JB. Acute medicine: a practical guide to the management of medical emergencies, 4th edition. Blackwell Publishing, Oxford, 2008
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Step 1: assess degree of dehydration

<39% - dehydration not dlinically detectable; normal skin turgor
59% (mild) ~ dry mucous membranes, sunken eyes

7.5% (moderate) - as above with reduced skin turgor

10% (or more) — as above and severely unwell with poor perfusion (capillary refill
>25),skin turgor reduced (skin recoil >2 5), thready rapid pulse; hypotension

Step 2: calculate fluld deficit

« Defict ltres) = % dehydration x body weight

(using 10% as maximum figure for % dehydration)

Step 3: calculate malntenance requirement for 48 h

« 200 mUkg/48 h for first 10 kg body weight
« 100 mUkg/48 h for second 10 kg body weight
« 40 mUKg/48 h for anything over 20 kg

Hourly rate = _48-h maintenance + deficit - resuscitation fluid already given
48
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brug Dose (all intravenous) Heparin requirement? Comment
Stepiokinase 15 millon unis i 100 mL of nomal  None (prescribe prophylactic heparn for  Last xpensie, but igh
line cver 0 min e v thembisprevention) incience of sleray
and hpotersion
following infusicn
eplse 15 mg bols Bolus €0 units kg (mavimum 4000 unit)
Then 0.7 moikg cver 30 min Infsion 12 uitshor (max 1000 s for
Then 0.5 mghks over S0 min 2h
Toalcose not >100 ) Check AT at 3,6, 12, 24 h and adjust
dose,siming for APTT of 50705
Retepla 10 urit bl 2 or aeplse
Furher 10 urits 3t 30 min
Tenectepise  Singl bols accordng o weight s for aeplse Simel dosing regimen
<Skg-30mg makes s the mest
069k - 35mg approprate
7670k - a0ma thombobic for pre-
089k - 25mg hespitl e

20kg-s0mg

AT neata el vl i .





OEBPS/images/Rose_9781444327212_epub_025_r1.jpg
Al e





OEBPS/images/Rose_9781444327212_epub_tp_r1.jpg
Acute
Medicine

CLINICAL CASES UNCOVERED

Chris Roseveare

BM FRCP.

$IWILEY- BLACKWELL

A John Wiley & Sons





OEBPS/images/Rose_9781444327212_epub_023_r1.jpg





OEBPS/images/Rose_9781444327212_epub_022_r1.jpg
e e e ]





OEBPS/images/Rose_9781444327212_epub_021_r1.jpg





OEBPS/images/Rose_9781444327212_epub_020_r1.jpg
Right-sided leads Left-sided leads

(AR, 1 V) (1.1, AVL V5, V6)
N / - A
oes _J '\ -
b d
W) M)
| A~
RBBE [y \/’L/\,, /
\

('MY) (W)





OEBPS/images/Rose_9781444327212_epub_029_r1.jpg
Clinical suspicion for PE*

V/Q scan result  High (80-100%)  Moderate (20-79%)  Low (0-19%)
High 96 (82-99) 88 (78-94) 56 (21-56)
Intermediate 66 (49-80) 28 (22-34) 16 (8-27)
Low 40 (16-68) 16 (11-22) 40-11)
Normal 0(0-52) 6(2-16) 2(0-9)

“Values represent point estimates with 95% confidence intervals in parentheses
PIOPED Investigators. Value of the ventilation/perfusion scan in acute pulmonary
embolism. Restilts of the prospective investigation of pulmonary embolism diagnosis
(PIOPED). JAMA 1990; 263: 2753-9.
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Classifcstion Specic cause Physology Symptomsssigns

ypasclsemic shock  Dehycaton Reduced cardac ot e May be symptoms of i s (e
e boad ke 0 reduced cralsting dithosa, voitng, haematemess,
[ vohume melsena)
Cold peripheras; wesk, thready pulse
Low e

Sk palr (specily with bocd loss dy
musos membrares

Cardigericshack  Myocsrdal nfarction Reduced cardis output cus  Ches pain,palpitation, bty of chssic
Cardic anhythmia o recuead sroke volume st diseas o previous anhythmia
orrecucad filingtime in o, swesty peripheras; wesk pulz; VP
dascls aied. Tachycards 150 bstsimin

suggests anthythmia ee Cases 364
pulmonary oedema

Sepic shock iy sever nfcton, . Reduced SVR casing Symptoms of udering infection preceding
preumeria reduced blood s collapse. ipasre o seere infecton (2.
meningecoeus, Gram- meningosocas]
negatiesepticaemia Warm perpherse, bourding e with o

dictalc presaurs; low VR Pyreva (or
hypothemial
Sions of underking nfetion
snphylcticshock  Secere alrgy o dug o Reduced VR causing Prviaussrsphyisis or exposure to potrtial
other alergen i, reduced bbood s alleroe (o3 new dg, mect b, etc
st or food ehin, rash and SOF preceding onset of
epacialy s colapse
Uil rh, wheese; v 4F; low ditolic
blod pressure

AP iugular venous pulse: SOB. shortness of breath: SVR. systemic vascular resisance.
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This patient’s blood test results are given Delow:

Onarival* At GPthis 6 months ago
morning
sodium 141 mmolll 139 mmoliL 144 mmol/L
Potassium  7.1mmolll  64mmoliL 4.4 mmolL
Urea 47.3mmolll 41.9 mmollL 7.2 mmoliL
Creatinine 593 umollL 540 umollL 114 umoliL
eGFR 9 mumin 10mumin - 58 muUmin

*Blood was sent to the laboratory prior to treatment of
A —,
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2inths caee

Uniform’ blocd stainng same number of bsed calls
botle 2and 3) & mere sugstiveof S8H

M sppe in CSF folowing trsumatic P
Absence f thse pigments from CSF exdudes S2H
withinpreceding 48 h

sty sppaarance in CSF mesns tht L s celyed
for 12 hoursfrom ercetof ymptoms,prasence of
bl in CSF indctes b rathr than traumatic
I3

M parsetn CSFfor 2-3 wasks follving besd =
therfors seful when presentaticn to hspita
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